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The British Industries Fair at 
Birmingham. 


As on previous occasions, we publish in this second 
Supplement further descriptions of the exhibits at 
the British Industries Fair. These articles we hope, 
while acting in some sort as a guide to those who 
have the opportunity to visit the grounds, will also 
indicate to the less fortunate whose business activities 
prohibit any such excursion, the range of products 
made in this country and the 
developments in design and 


manufacture that have 


from all those whose interests lie in the direction of 
plating apparatus. 


G. D. Prerers anp Co., Lrp. 


The exhibits of G. D. Peters and Co., Ltd., of 
Windsor Works, Slough, consist of a 25-ampére single- 
operator portable motor generator electric welding 
set, an oil engine driven 375-ampére set, a stationary 
250-ampére motor generator set, a portable petrol 
engine 250-ampére set, and the three-operator, 250- 
ampére stationary motor generator shown in Fig. 2. 
With the special welding generators and control gear 
used any desired current up to the capacity of the 





chambers, so that the height of the opening above 
the belt can be adjusted to suit the work being 
treated. Gas suitable for the process and supplied, 
in this particular case, by an ammonia burner plant, 
manufactured by I.C.I. Ltd., is admitted to the 
heating chamber at the end where the belt enters, 
and is allowed to fill the heating and cooling chambers 
and to escape at the exit end of the latter. The 
temperature of the heating chamber is automatically 
controlled and the speed of the belt is adjusted by 
means of a simple variable-stroke ratchet mechanism, 
so that the work remains in the heating chamber 
for the time required by the treatment. The work 

is said to emerge from the 

cooling chamber completely 

free from oxide, and it has 

been found that, if a suitable 








occurred during the year. 


W. CANNING AND Co., Lrp. 


A new form of chrome 
plating apparatus exhibited 
by W. Canning and Co., 
Ltd., of Great Hampton- 
street, Birmingham, is illus- 
trated by Fig. 1. This 


apparatus is of a continuous 
rotary type and has a tank 
9ft. in diameter. The articles 
to be plated are hung on 
the cathode ring by suspen- 
ders or wires and are carried 
onee round the vat at a 
speed which coincides with 
the required period of de- 
position. The plating tank 
lined with special hard 
lead and reinforced glass. 
It is surrounded by a water 
jacket for heating purposes, 
and the fume exhaust and 
solution recovery tank are 
also embodied in the design 
of the apparatus, the whole 


Is 








reducing gas is used, even 
oxidised work may be made 
clean by passing it through 
the furnace. 

The furnaces are manu- 
factured in various types for 
treating various materials in 
the form of blanks, pressings, 
strip wire, tube, &c. The 
model shown is suitable for 
dealing with small parts, such 
as blanks, pressings, stamp- 
ings, &c., which can be 
spread evenly on to the belt, 
thus enabling the shutters to 
be lowered so as to clear the 
work, and, therefore, limiting 
the consumption of gas to a 
minimum. 
ee Another exhibit is a new 
ae forced air circulation furnace 
ie for low-temperature heat- 
treatment. The model shown 
embodies several important 
features, including a charge 
progress. recorder, which 
affords exact control of the 








being self - contained and 
mounted on a channel iron 
framework, as seen in the 
illustration. The water 
jacket is arranged for heating 
by gas, but heating may be done by steam or elec- 
tricity when desired. The water level in the jacket 
is maintained automatically. The solution is agitated 
by air, the necessary piping being arranged directly 
under the cathode ring. The fume exhaust system 
includes the necessary ducting carried around the 
plating vat, a condenser tank for the recovery of the 














FiG. 1—ROTARY CHROMIUM PLATING MACHINE-- 
CANNING 


solution, and an enclosed type motor-driven centri- 
fugal fan. The surface of the plating solution also is 
pois naga protected by detachable steel covers, 
ample space being left for loading and unloading the 
articles being plated. The power required for driving 
the cathode ring is only }}H.P. There are a number 
of other machines on this stand connected with 


FIG. 2—-THREE OPERATOR WELDING SET—PETERS 


machine can be obtained at a voltage which is auto- 
matically adjusted to suit the particular type of 
electrode used. As the voltage recovery is very rapid, 
vertical and overhead welding can be carried out just 
as satisfactorily as flat welding. All types of elec- 
trodes can be used, and it is claimed that the Wilson 
S type welder will deposit a greater weight of metal 
per kilowatt-hour input than any other type of welder. 
The type of welding equipment illustrated is well 
known, the operators being supplied from a single 
generator, which is‘made in various sizes for from 
two to six welding points. The welding current for 
each operator is controlled by an automatic current 
control panel, giving a wide range of variation, 
and automatically maintaining any predetermined 
current constant within 5 per cent. Moreover, the 
control panels definitely prevent any interference 
between one operator and another. Any operator 
can work with any current, irrespective of that used 
by the others. The equipment illustrated will supply 
a maximum current of 175 ampéres to each welding 
point, and the current can be adjusted between 
75 and 175 ampeéres. 


BIRMINGHAM ELectTrRic FURNACES, LTD. 


Four electric furnaces are shown in operation on 
the stand of Birmingham Electric Furnaces, Ltd. 
The belt-conveyor bright annealing furnace, illus- 
trated in Fig. 3, eliminates the inconvenient and 
costly apparatus previously required for cleaning the 
oxide from annealed work. The work is maintained 
in a neutral or reducing atmosphere whilst it is given 
the required heat-treatment and whilst it is cooled 
to a temperature at which it may be exposed to air 
without the formation of oxide. The furnace com- 
prises a heating chamber joined to a somewhat 
longer chamber of metal provided with a water jacket. 
A strong, but light, belt of heat-resisting wire mesh 
passes continuously through both chambers and 
returns beneath the furnace. Adjustable shutters 





the plating industry, and it well deserves a visit 





treatment in respect of tem- 
perature and time. The fur- 
nace is designed for operation 
at temperatures up to 700 
deg. Cent., and the essential 
principle of the design is the heating of the charge 
by the forced circulation of heated-air, direct radiation 
from the heating elements being prevented by a 
metal baffle. Heat transference at low temperatures 
is dependent mainly on convection, radiation taking 
little part at temperatures below about 500 deg. 
Cent. These forced air circulation furnaces, made by 





FiG. 3—-BELT CONVEYOR ANNEALING FURNACE-— 
BIRMINGHAM ELECTRIC 


Birmingham Electric Furnaces, Ltd., employ a 
patented centrifugal fam to increase the natural 
rate of convection many times. The work is charged 
into a cylindrical workbasket, which is lowered 
into the furnace, where it is surrounded by a 
metal cylinder, or “ container,’ which forms a 
radiation-baffle. The heating elements are located 





are provided at each end and between the two 





.n the annular space formed between this container 
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and the wall of the furnace chamber, and the centri- 
fugal fan is situated at the bottom of the latter, at 
the lower end of the container. The fan is driven 
by a high-speed vertical-spindle motor, mounted 
below the furnace, and forces air at high velocity 
upwards over the heating elements and thence 
downwards through the charge. The air absorbs 
heat from the elements, and delivers it uniformly 
to all parts of the charge, its rapid, turbulent circula- 
tion ensuring a very rapid rate of heating, besides 
affording extremely sensitive control and great 
uniformity of temperature. The combined automatic 
temperature controller and charge progress recorder 
is operated from two thermo-couples, one placed in 
the stream of hot air leaving the heating elements, 
and the other in the path of the air which has passed 
through the work. The instrument gives a clear 
record of the temperature at each point on a single 
chart, and the coincidence of the two records indicates 
that the charge has ceased to abstract heat from the 
air and is heated throughout. The accurate deter- 
mination of this point in the treatment avoids waste 
of time, and enables the furnace to be worked at 
full capacity, and a permanent record of the treat- 
ment of each batch of material, is also obtained. 
Besides these new models two furnaces employing 
the Birlee patented “‘ certain-curtain”’ method of 
atmosphere control in its latest improved form 
are in operation. One model employing non-metallic 
heating elements is designed for operation at tem- 
peratures up to 1400 deg. Cent., for high-speed steel 
hardening, &c., while the other is suitable for pre- 
heating high-speed steel, hardening carbon steel, 
reheating carburised parts and similer processes 
requiring temperatures up to 1000 deg. Cent. 


INTERNATIONAL FURNACE EQUIPMENT CoMPANY, Ltp. 

Inthe accompanying engraving, Fig. 4, there isshown 
a section through the “* International Omnicentral ”’ 
heat-treatment furnace exhibited by the International 
Furnace Equipment Company, Ltd., of Birmingham. 
It will be seen at once that the furnace is of the under- 
fired recuperative type, in which the combustion 
air is preheated to a high degree at the expense 
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Fic. 4—HEAT TREATMENT FURNACE—INTERNATIONAL 
FURNACE 
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of the energy contained in the exhaust products 
of combustion. It is fired by an oil burner of the 
medium-pressure blast type, operating with a centri- 
fugal fan, and a gas pilot jet is utilised for ignition 
purposes, but may be extinguished so soon as the 
furnace is in operation. By the use of a thermostat 
the air supply for the burner is kept at a constant 
temperature. The products of combustion first 
pass through the “radiant” wall of the furnace, 
which is so designed as to permit of the independent 
control of each of its zones. On this system the hot 
gases are only admitted to the furnace chamber 
through a large number of comparatively small 
holes, with the result that the speed of the flame is 
reduced, while the splitting-up action produces 
good homogeneity of the atmosphere, the charac- 
teristics of which can be varied at will to suit various 
working requirements. An automatic control 
apparatus is fitted to hold both ‘“ atmosphere ” 
and temperature constant at any predetermined 
values. From the heating chamber the hot gases 
pass to the recuperator below the combustion 
chamber. This recuperator is of the parallel flow 
type, with an exchange area four times as great as 
the.total furnace floor area. Secondary air regulation 
is carried out at the inlet to this system. From 
the recuperator the gases finally find their way to the 
exhaust chimney, having given up as much heat as 
is compatible with draught requirements and having 
travelled along a circuit 30ft. in length. It is claimed 
for this furnace that it enables tool-room accuracy 
to be maintained in the heat-treatment department, 
and includes within its range every heat-treatment 
operation demanded by modern industry. 


B.E.N. Patents. 
The firm of B.E.N. Patents, Ltd., of Tottenham 


Court-road, is devoting its stand largely to a display 
of paint-spraying plant, and we illustrate in Fig. 5 





a portable outfit of the kind which has recently been 
placed on the market, and is here shown for the first 
time. It was introduced to meet the modern demand 
for a self-contained and compact unit capable of 
handling cellulose lacquers, paints, distempers, 
&c., and is known as the Handi-spray. All the 
parts, with the exception of the spray-gun itself, 
are mounted on a light, but rigid, steel base carried 
on four rubber buffers. The single-cylinder, air- 
cooled compressor is driven through a silent V belt 
by a } H.P. electric motor controlled by a double- 
pole switch. Between the motor and the compressor 
an oil and water separator is mounted, while a coiled 
copper after-cooler is so arranged around the fan 
fly-wheel that the compressed air, on its way from 
the compressor to the separator, is efficiently cooled. 
A loop of tube spanning the set makes handling for 

















Fic. 5—-PORTABLE PAINT SPRAYING PLANT— 


B.E.N. PATENTS 


carriage from one place to another easy. Air for 
the spray-gun is drawn off from the top of the 
separator through a in. air hose, which is usually 
25ft. in length. The gun itself is capable of producing 
a 4in. vertical or horizontal fan spray, while the use 
of a round head facilitates fine work or shading 
and blending effects. It is fitted with a } pint copper 
container, nickel-plated and polished, and is con- 
trolled by a light two-finger trigger action. It is 
so designed as to have a suitable adjustment for 
varying the material flow. An interesting point 
is that the design of the gurr is such that by a simple 
change of head it may be converted into a full-size 
production gun for use with a larger compressor 
or spray set, or any other adequate air supply. 


THE Monp Nicket Company, Lrp. 


The stand of the Mond Nickel Company, Ltd., 
Thames House, Millbank, London, 8.W.1, is designed 
to illustrate the important contribution of nickel to 
modern industrial progress, and comprises a range of 
exhibits showing some of the numerous applications 
of the metal and its principal alloys. One of the 
newest developments in the nickel industry is that 
of nickel-clad steel, a composite material consisting 
of nickel and steel firmly bonded together. Specimens 
of the metal, including a welded joint, are shown 
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FIG. 6—-MICRO-PHOTOGRAPH OF NICKEL-CLAD 
STEEL—MOND NICKEL 


on the stand, and should arouse considerable interest, 
in view of the potentialities in the construction of 
plant possessing high resistance to corrosion. 

Nickel-clad steel plates are plates protected on one 
side by a covering of malleable nickel. This covering, 
which has all the corrosion-resisting and other pro- 
perties of ordinary commercial hot-rolled sheet nickel, 
is firmly bonded to the steel, and the mechanical 
properties of the composite plate are such that it can 
be treated by the designer as a solid steel plate. 

The most important factor in the manufacture of 
nickel-clad steel plates is naturally the production of 
a true bond between the surfaces in contact. For- 
tunately, nickel and iron are mutually soluble in all 
proportions, and if the surfaces in contact are kept 
clean during the heating process, it is possible to 
obtain a good bond simply by hot rolling. This 
having been obtained, the working properties of 





nickel and steel are sufficiently alike to permit the 
rolling of the composite slab to whatever thickness is 
desired. 

Since nickel-clad steel plates are made throughout 
by hot rolling the normal finish is that of hot-rolled 
steel and hot-rolled nickel. The nickel is covered by 
a thin, tightly adherent and glossy oxide film, dark 
olive brown in colour, which has very good corrosion- 
resisting properties. If necessary, this thin film may 
be removed by subsequent treatment of the nickel 
surface. 

The thickness of nickel may be varied at will to 
suit the particular service conditions. Perhaps the 
most widely used nickel-clad plate is jin. thick, 
having a nickel covering of 10 per cent. 

The photo-micrograph (Fig. 6), which shows an 
etched section through a nickel-clad steel plate, 
illustrates the bond which is obtained by the process 
described. The top and bottom portions of the illus- 
tration exhibit the typical structures of the nickel 
covering and the steel base plate respectively. 
The narrow band between these is the bond or alloy 
area (consisting of a solid solution of nickel and 
iron), which is formed when the two metals are 
brought into intimate contact under pressure at 
elevated temperatures. This method of bonding 
differs from autogenous welding in that the bond is 
produced at temperatures below the melting point of 
either metal, being obtained by the interdiffusion 
of iron and nickel. 

This continuity of metal throughout the section of 
the composite plate is of value in many applications 
where heat transfer is of importance, no air film being 
present as occurs when a separate lining of sheet metal 
is adopted. 

In the fabrication of nickel-clad steel equipment, 
cold operations, such as bending, flanging, forming, 
&c., can all be carried out exactly as in the case of 
steel. For cold pressings it is generally necessary to 
use annealed plates. Hot working also follows the 
same procedure as for steel so far as temperature, 
tools, and methods of working are concerned. It is 
essential, however, to prevent possible injury to 
the nickel by exposure to sulphurous furnace gases, 
both when annealing for cold pressing and when 
heating for hot working. 


ASHMORE, BENSON, PEASE AND Co., Lrp. 


A model of a waterless gasholder is exhibited by 
Ashmore, Benson, Pease and Co., Ltd., of Stockton- 
on-Tees, with part of the side cut away and replaced 
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FiG. 7—PART-SECTION OF WATERLESS 
—ASHMORE, BENSON 
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GASHOLDER 


by glass to show the top of the piston, the chain 
ladder, and the inside of the gasholder. The charac- 
teristic of these gasholders is that they are made of 
curved steel plates, which are riveted together with 
butt joints, using the stiffening joists as butt straps. 
The rivets are countersunk on the inside and are 
ground off flush, so that the interior of the shell 
provides a really smooth surface for the piston to 
slide over. The piston has a sealing arrangement, 
which is illustrated by the sketch, Fig. 7. It will 
be seen that the piston is guided by rollers that are 
sufficiently far apart to prevent it canting over.. These 
rollers are made of hard wood, so that there is no 
possibility of sparks being struck by their movement 
on the steel plates. The actual seal between the 
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piston and the shell is effected by a reinforced wooden 
ring, which is provided with two series of felt packings, 
between which a lubricant is supplied by grease 
cups. The lower packing, which is exposed to the 
gas, is protected by a goat-skin covering, and the 
whole ring is pressed up against the shell plating by 
weighted bell-cranks. Below the packing ring there 
is a seal, filled with tar oil, to prevent the passage 
of gas. It is noteworthy that these waterless gas- 
holders are inevitably subject to distortion through 
climatic circumstances, so the bell-cranks pressing 
the packing against the shell are so devised that they 
can be made to accommodate such variations. 


THE PoweER Gas Corporation, Lrp. 

The Power Gas Corporation, of Stockton-on-Tees, 
with which the last-mentioned firm is closely asso- 
ciated, is exhibiting a sectional model of a completely 
automatic carburetted water-gas plant. The model 
gives a very clear idea of the internal and external 
arrangements of the plant and the means adopted 
for automatic and continuous charging, automatic 
control, self-clinkering, self-steaming, self-cleaning, 
and labour-saving in ash handling. It includes a 
dry bottom generator and every essential part up to 
the wash-box, or the chimney, and makes a special 
feature of the ignition arch carburetter, recently 
introduced by the company’s associates in America— 
the Semet Solvay Corporation, Ltd. One of the 
advantages of this carburetting system is its adapta- 
bility for gas or heavy fuel oils in.combination with 
the back run and gas oil with forward runs, rendering 
it suitable for dealing with the materials available 
in most parts of the world. 


A. REYROLLE AND Co., Lip. 


A model of 132,000-volt outdoor metal-clad switch- 
gear, representing equipment supplied to the Central 
Electricity Board, and showing how the metal-clad 
principle is being applied to switchgear for the highest 




















Fic. 8—-METAL-CLAD SWITCH PANEL—REYROLLE 


voltages, is one of the exhibits of A. Reyrolle and Co., 
Ltd., of Hebburn-on-Tyne. All the insulators and 
live conductors are enclosed in earthed metal, thus 
avoiding the cost of cleaning exposed insulators. 
Other features are complete phase-separation, and 
the horizontal draw out of the circuit breakers when 
they have to be detached for special inspection or 
overhaul. A typical horizontal draw-out metal-clad 
switch panel (Fig. 8) is also shown, together with 
an example of the Reyrolle “turbulator ” contact, 
which is of the *“‘ boxed’ type. Another exhibit is 
a working diagrammatic representation of the firm’s | 
1,500,000-kVA short-circuit test plant, which is 
arranged in sections to show the various parts of the 
plant and the connections, neon tube lighting being 
used to give the impression of actual operating 
conditions. Films are being shown of actual tests on 
circuit breakers. 

Among the apparatus for outdoor sub-station 
service and for rural distribution schemes is a Reyrolle 
ring-main tee-off isolator combination, comprising a 
ring-main isolator, a tee-off switch fuse, and a small 
power transformer, the arrangement being such that 
cables between the switching equipment and the 
transformer are entirely eliminated. Examples are 
shown of pole-line switchgear for voltages up to 
22,000 volts, and for currents up to 600 ampéres. 
Recent improvements include facilities for fitting 
a plug-isolating device and an earthing switch, which 
can be self-contained in each unit. Sealing bells 
for pole or frame mounting and for fitting to trans- 
formers form other exhibits. 

There are many examples of air-break and oil- 
break switchgear for mining and industrial purposes, 
all of which are either completely new or have inter- 
esting new features, and a self-contained internal 
oil-immersed earthing switch (Fig. 9), fitted to a 
pillar type circuit breaker, represents progress in 
switchgear of this class. There are two examples 


of recently designed air-break, gate-end, contactor 
type switches, one of which is suitable for controlling 


isms and their associated troubles. 


nical interlock is said to be very effective. 


Other special 




















FiG. 9—O1L-IMMERSED EARTHING SWITCH—REYROLLE 


remote control with electrical interlocking. The 
other unit (Fig. 10) houses a transformer. It is 
designed on the same lines as the unit described, but 
its particular use is for controlling coal drills and 
other low-voltage apparatus, including a recently 
developed coal-face electric lighting equipment fed 
from the electric supply mains. A switch and trans- 
former unit is employed for stepping down the 
supply voltage to 25 volts for the lighting system, and 
the most interesting feature of the system is the 
arrangement of the lamp fittings, which are made up 
in groups of three and connected together by flexible 
cable with about 18ft. between adjacent fittings. 
Each of the three lamps is connected across a different 
phase of the supply, so that each group forms a 
balanced load. Plug and socket connectors enable 
the groups to be connected in series at will, and safety 
interlocks provide for such contingencies as faults in 
cables, broken lamp glasses and unauthorised tamper- 
ing with the fittings. 

Another item of interest is a portable fitting for 














Fic. 10—AIR-BREAK SWITCH AND TRANSFORMER 
—REYROLLE 


outdoor lighting, which is in the form of a multiple 
plug coupler, with a number of British standard 
sockets grouped together to take plugs connected in 
any required way to lighting points. The fitting is 
claimed to be particularly suitable for open markets, 
on buildings in course of construction, outdoor repair 
work, and for use in any place where simple pro- 
vision for temporary lighting or small power circuits 
is required. 


J. H. Hotmgs, Lrp. 


Motors for many purposes and other representative 
products are shown by J. H. Holmes, Ltd., of Heb- 





coal cutters, conveyors, loaders, and kindred appa- 
ratus in mines. 


The circuit breaker is push-button 


and relay-operated, thus eliminating toggle mechan- 
It has specially 
designed arc chutes over the main contacts, which 
avoid open sparking, prevent flashovers, and give a 
high breaking capacity. These units have bus-bars 
and an internal isolating switch, and their mecha- 
The 
isolating switch must be open before the cover can 
be removed from the front of the unit to give access 
to the circuit breaker, the operating handle of the 
isolating switch being removed with the cover. 
features are complete protective 
devices, self-contained in the unit, and facilities for 


motor for general use (Fig. 11), a totally enclosed 
fan-cooled motor, a variable-speed commutator 
motor, and a coal conveyor motor, all designed for 
alternating current. A direct-current generator, 
coupled to a standard induction motor, is also shown. 
The general-purpose induction motor has an output 
of 15 H.P. at 1000 r.p.m., when working on a 440-volf, 
three-phase, 50-cycle supply, and all the working 
parts, like those of all the firm’s ‘“ Castle’ motors, 
are adequately protected and accessible. Bearings 
of the ball and roller type are standard throughout 
this range of machines. The totally enclosed fan- 
cooled motor is built on the twin-case principle, 
with an annular space between the inner and outer 
casings through which cooling air is driven by a fan 
mounted on the end of the motor shaft. Part of the 
end cover of the motor exhibited has been removed to 
show the construction and method of ventilation. 

The commutator motor, which has series charac- 
teristics, is one of a range specially designed to 
give efficient speed control, which includes com- 
mutator motors with shunt characteristics. Speed- 
regulation is obtained by moving the brushes, the 
brush position being controlled by means of a hand 
wheel or by a small pilot motor controlled from a 
distant point. These alternating-current commutator 
motors are suitable for many kinds of drives, such as 
fans, pumps, turntables or winches, and can be designed 
for speed ranges as high as 12} to 1. The coal con- 
veyor motor has been designed for use at the coal face, 
and has a plain cylindrical exterior, so that it can be 
rolled along the roadway, and is provided with a 
special cradle for supporting it when in use. 

A single-operator arc welding set, to be seen on the 
firm’s stand, consists of a specially designed welding 
generator, which can be coupled to an alternating- 
current or direct-current driving motor or to a petrol 
engine. The whole equipment is mounted on a rigid 
fabricated bedplate, which, if necessary, can be 
supported on wheels. The control gear and resist- 























Fic. 11—INDUCTION MOTOR—HOLMES 


ances are fitted above the generator, and good ventila- 
tion is said to be secured at all times. The set is 
rated at 200 ampéres, and is suitable for working from 
a 400-volt, three-phase, 50-cycle supply. 

A unit type air break metal-clad switchboard 
exhibited is designed for floor or wall mounting, and 
provides a simple, flexible, easily erected, and in- 
expensive means of control for general industrial 
purposes. The units are made for currents ranging 
from 30 ampéres to 350 ampéres at 660 volts, and 
include a bus-bar chamber, fuse-boxes, switches, 
circuit breakers, and cable sealing and dividing 
boxes. 

One of the most interesting exhibits is an instru- 
ment for testing boiler tubes by measuring their 
thickness. The essential parts are two electro- 
magnets and a moving iron measuring instrument. 
One of the magnets and the measuring instrument are 
permanently fitted inside a case, the other magnet 
being connected to the measuring instrument through 
a flexible cable. When a test is being made, the 
searching magnet is placed on the outside or on the 
inside surface of the tube, and the actual thickness is 
indicated directly on the meter. An advantage of 
the apparatus is that it enables tubes to be tested 
in situ, and among other applications it can be 
employed to test the thickness of thin plates where 
only one surface is available. 


Tuos. FirrtH AND J. Brown, Lrp. 


The Firth-John Brown stand is of the island design, 
and the sides which face the surrounding gangways 
display distinctive products of that firm. On one 
side there is shown a wide variety of the applica- 
tions of the Staybrite class of steels, which are largely 
of a domestic nature ; while on the other there are 
more substantial affairs, such as alloy steel castings 
for quarries, grinding mills, and general engineering 
purposes. There is a large, seamless, hollow forged 
boiler drum, after the. type of the one we recently 
described, which is sectioned to show its true character, 
and a number of cutting tools made of special qualities 





burn-on-Tyne. The machines consist of an induction 


of steel. Among these may be mentioned a new file, 








iv—-SUPPLEMENT 


THE ENGINEER 


Fes. 24, 1933 








which is said to be capable of removing metal faster 
than any of its predecessors. 
S. Russet anp Sons, Lr. 

‘Two entirely new machines are being shown by S. 
Russell and Sons, Ltd., of Leicester. The first of 
these, the “ Hydrofeed”’ cold sawing machine, is 
illustrated by the engraving Fig. 12. Much care 
and thought was expended while this machine was in 
the design stage to ensure that increased productivity 
would be obtained without a corresponding increase 
in the fatigue of the operator. The saw is made in a 
range of sizes and every size is fitted with a power- 
driven roller stock feed for moving the material to be 


of feed for saws are by now so well known that it is 
unnecessary to repeat them here. Oil is supplied by 
a Hele-Shaw-Beacham variable-stroke pump totally 
submerged in the oil tank and driven by a separate 
motor, while the actual movement is obtained from 
a built-up piston in a high-tensile steel pressure 
cylinder of built-up construction mounted on the 
main bed between the slide ways. The rate of feed 
—which is normally between Qin. and 12in. per 
minute—is set on a control plate at the front of the 
machine. Adjustable knock-offs disengage the feed 
at the termination of the cut and return the carriage 
to the starting position by rapid traverse. By means 





of a simple adjustment the rate of feed may be 


be used. An interesting feature of the design is that 
in setting over the grinding wheel for bevelling the 
sides of the roughing teeth no readjustment of any 
other part need be made. Cleanliness and the general 
comfort of the operator are ensured by the provision of 
an efficient exhaust system which collects the dust in 
a chamber at the base of the machine, where it may 
easily be removed through a door. 


Henry Simon, Lrp., anp TURBINE GEARs, LTD." 


A large variety of interesting engineering objects 
are to be seen on the stand taken by Henry Simon, 
Ltd., of Cheadle Heath, Manchester, and the firm’s 





subsidiary company, Turbine Gears, Ltd. Besides 














FIG. 12—COLD SAWING MACHINE 


cut while the clamping vice may be hydraulically 
operated. Ten inch diameter rounds, 10im. squares, 
and l6in. by 6in. sections can be cut by the saw 
exhibited, which is termed the 26in./28in. size. 

The saw carriage, which is of unit construction and 
driven by a separate 10 H.P. motor mounted on the 
saddle cover, is of heavy design and runs on wide flat 
surfaces. Wear may be taken up by adjustable taper 














FIG. 13-—-SAW SHARPENER—RUSSELL 


strips. While the input shaft rotates at 425 r.p.m. 
four saw spindle cutting speeds from 35ft. to 90ft. per 
minute are obtainable by the use of sliding gears. 
The gear reduction of 88-5 to 1 between the input 
shaft and the spindle is obtained entirely by spur and 
helical gearing, totally enclosed and running in an oil 
bath. An adjustable chip remover is fitted. As the 
name of the tool implies, the saw carriage is fed into 








the work hydraulically. The advantages of this form 


~RUSSELL 


increased considerably above the normal to as much 
as 30in. per minute if required. Since the saw blade 
cuts upwards through the material, the saw carriage 
is forced down on to the slides with the consequence 
that much, if not all, the vibration is absorbed by the 
heavy main bed casting. Any possibility of the saw 
carriage being drawn into the material while cutting 
owing to the cut becoming unbalanced on either side 
of the horizontal centre line of the blade is avoided by 
a device that ensures that a constant pressure is 
maintained in front of the hydraulic piston and so 


FIG, 14— SPEED - INCREASING 


GEAR UNIT—SIMON 

conveyor units, automatic weighers, fans, and soap- 
making machinery, gears and gear units and flexible 
couplings are to be seen and are well worth inspection. 
As a subject for the first illustration, Fig. 14, of the 
exhibits on the stand we have chosen to reproduce a 
photograph showing a speed increasing unit. This 
unit is shown in operation and is fitted with an illu- 
minated sighting arrangement whereby a clear view 
can be obtained of the gears while they are running. 
Several other units, notably a 180 H.P. reducing 





gear for driving linoleum machinery and an 85 H.P. 














Fic. 15—-PENDULUM SOAP CUTTER--SIMON 


locks the feed. Other details in the design of the 
machine which are of interest are that the hydraulic 
vice is fed by a constant gear pump and is also fitted 
with a “‘ hammer-blow ” hand wheel so that it may 
be manually operated if desired ; and that the roller 
stock feed is adjustable in height and is operated by a 
conveniently placed pedal. 

Another engraving, Fig. 13, illustrates a saw 
grinding machine for inserted tooth circular saw 
blades between 15in. and 40in. in diameter and tin. 
and 2in. pitch. The machine is constructed to work 
with or without dividing templates, although the 





makers strongly recommend that templates should 


reducing gear for a grain elevator, are also to be seen 
on this part of the stand. 

Another of the exhibits on this stand which is certain 
to attract the attention of those engineers who are 
also motorists is a working model of the “ Simon ”’ 
vertical garage, which is designed to overcome to 
some extent the difficulty of finding sufficient car 
parking space in large cities. Each garage consists of 
a number of cradles or cages for individual cars 
suspended close together from an endless chain. The 
chains pass over sprocket wheels at the top and bottom 
of the building so that there are two vertical lines of 
cradles side by side. When the sprocket wheels are 
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rotated the cradles on one side ascend and those on 
the other side descend, and as each cradle reaches the 
head wheels it passes under them in the same way as 
the cars on the “ Big Wheel,” that is, the cage itself 


remains hanging vertically. The parking machine is 
controlled electrically and the operation is extremely 
simple. When garaging a car the attendant presses 
a button corresponding to the number of the empty 
cage required, and the machine is automatically set 
in motion to bring that cage to the bottom position 
so that the car can be driven in. When the car is 
again required the attendant presses the button 
corresponding to the cradle in which the car has been 
parked and it immediately descends, the garage door 
opens and the car can at once be driven away, an 


of toilet soaps for the preparation of chips or flakes 
from soap slabs for the purpose of drying. The:chips 
produced are very thin and thé correct thickness, 
width, and length of the chip are guaranteed to be 
obtained. An output per eight-hour working day of 
approximately two tons of flakes between two-fifths 
and one-fifth of a millimetre in thickness is stated to 
be attainable. A soap milling machine used for rolling 
out the chips after the perfume has been added and 
for mixing it intimately with the soap is also on view. 

Besides the exhibits already mentioned, those 
interested. in such devices will find a ‘ Reform ” 
automatic weigher in operation on the stand. This 
machine has been specially designed for weighing non- 





free-running and moisture-laden materials. It is 

















Fic. 16 -"AXIEN’’ FLEXIBLE 


average time of about one minute being necessary to 
remove any particular car. During the time the car 
was in the garage, although its cage may have changed 
its position frequently, the car itself has not been 
touched and has consequently suffered no risk of 
damage or interference whatever. The model is to a 
scale of fin. to a foot and is electrically operated. 

The * Axien ”’ flexible coupling, which is the subject 
of another illustration, Fig. 16, is now marketed 
by Turbine Gears, Ltd. Several sizes of coupling 
are shown, one actually working on a gear unit, 
together with a large-scale demonstration model 
which gives a very clear idea of the principle upon 
which the coupling works. In the “ Axien ” coupling 
springs are arranged radially in groups, each group 
consisting of a number of thin laminations giving the 
greatest possible flexibility. The arrangement of the 
springs is such that loading deflects them in their 
natural curve, and it is claimed that the stress is dis- 
tributed evenly throughout the whole length and not 
concentrated at any one point. As the load increases 
the free length of the spring is reduced, support being 
obtained from the inner projecting lugs upon the 





flange. When overloading takes place the design is 


COUPLING TURBINE GEARS 


fitted with a mechanically operated feeding hopper, 
which ensures that a constant stream of material 
shall pass to the weigh bucket. The material enters 
a hopper above the weigher itself and is carried over 
the feeding aperture by wipers which are designed to 
give a gentle motion to the material. The wipers are 
driven through worm gearing contained in a dust- 
proof compartment. The feed gate has a large radius 
and works very close to the wipers, the usual hopper 
neck being dispensed with. As a result, it is claimed 
that arching and packing of the material cannot take 
place. 


R. H. Neat and Co., Lrp. 


Not the least interesting of the exhibits in the 
Quarry-to-Road section is the 2-ton mobile crane illus- 
trated by the accompanying engraving—Fig. 17—and 
made by R. H. Neal and Co., Ltd., of Ealing, London. 
We availed ourselves of the opportunity provided 
by the last Public Works, Roads and Transport 
Exhibition to give a full detailed description of this 
machine, but it may be of interest to recall that it 
may be supplied mounted in four different ways, 
according to the jobs which it is to be called upon to 

















FiG. 17—2-TON MOBILE CRANE--NEAL 


such that the unsupported length of spring is reduced 
to a minimum and additional support is given to the 
outer end of the spring, thus approaching the solidity 
of a rigid coupling but retaining all the requirements 
of a flexible coupling. It is claimed that smooth 
working is secured even with considerable displace- 
ment of the shafts and that shocks are gently and 
efficiently absorbed. — 

To a large extent the engineering side of the soap- 
making industry has in the past been largely in the 
hands of foreign firms. The exhibits of this kind on 
the Simon stand, however, show that at least one 
British firm is now manufacturing a complete range 
of such machinery. The half-tone engraving Fig. 15 
shows a pendulum soap cutter used in the manufacture 











perform. 


Where it will be used principally on the 
road four solid-tired wheels are fitted, for which 
may be substituted suitable flanged wheels for use 
on rails. If the crane is to be used on unmade 
tracks, in quarries, and, in fact, for cross-country 
work, caterpillar tracks are employed, while, finally, 
the machine can be mounted on a 5-ton lorry chassis. 
The jib fitted to the crane as standard is 22ft. 6in. 
long, but longer jibs can be fitted if required. The 
maximum load of 2 tons is lifted at a radius of 14ft., 
and } ton is the capacity at 22ft., the intermediate 
lifts ranging proportionately. Although a Ford 
petrol engine is usually employed to drive the 
machine, an oil engine can be fitted if desired. The 


cranes, and a I-ton petrol crane. The 12 cwt. 
* Rapid” crane is now fitted with power-operated 
slewing gear as standard equipment. 


Homatra, Lrp. 


In all types of industrial processes there are occasions 
when a portable heating unit is of great importance 
and convenience. The portable oil burner made by 
Homatra, Ltd., of Mortlake, London, and illustrated 
herewith, has been developed to meet this need, and 
to provide a source of heating which is completely 
independent of pipe lines and power supplies. 

The unit—Fig. 18—consists of an 18-gallon oil 
tank mounted on wheels, an extension of which 
forms a housing for a 4 H.P. motor compressor 
unit, which provides compressed air for atomisation, 
and forces oil from the storage tank up to the burner. 





FiG. 18—-PORTABLE Oi BURNER--HOMATRA 


The burner is mounted on a swivel and can fire in 
any position from 7ft. below to 7ft. above ground 
level. The small rotary compressor driven by the 
motor consists essentially of a cast copper aluminium 
alloy drum, excentrically mounted in a cast iron 
casing, and having vanes set in it at an angle. These 
vanes. are kept at the circumference of the drum 
by centrifugal action. The compressor is lubricated 
by means of a drip feed lubricator placed on the casing 
of the machine, and its capacity is 5000 c.c. of free 
air compressed to a pressure of 3 Ib. per square 
inch per minute. The oil and air are brought to the 
burner and are there mixed. The burner has a 
regulator on it which regulates both the oil and the air 
simultaneously. The capacity of the burner is from 
half a gallon to 14 gallons of oil per hour. Oil having 
a viscosity of 70 seconds Redwood can be fired by 
the burner without preheating. Heavier oils require 
slight warming till they attain a viscosity of at least 
120 deg. Redwood. 


HOLDEN AND Hon. 


Holden and Hunt, of Cox’s-lane Works, Old Hill. 
Staffs., are showing spot and butt welders in opera- 

















FiG. 19—-CONTINUOUS SPOT WELDER—HOLDEN 


tion. The new models consist of a foot-operated 
spot welder, a power-driven, self-contained continu- 
ous spot welder, as shown in Fig. 19, and a small 
bench type welder for dental use. The foot-operated 
machine is rated at 40 kW, and is fitted with an auto- 
matic trip switch. A special toggle gear is provided 
to give heavy pressure on the weld, and a large open- 
ing of the electrodes. Arms of various lengths ean 





firm is also showing its 12 cwt. and 6 cwt. ‘“‘ Rapid ” 


be supplied, the machine exhibited having arms 
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18in. long, with water-cooled electrodes and renew- 
able tips. The power driven continuous spot welder 
illustrated is fitted with a self-contained motor, 
which drives a clutch shaft through gears, and is 
operated by a remote control Bowden wire pedal in 
such a manner that one or a number of welds can be 
obtained continuously. The machine is rated at 
30 kW, and is intended for work that demands a 
number of spot welds in quick succession, the high- 
speed automatic production of single spot welds, or 
the welding ‘up of seams of metal parts which do 
not lend themselves to roller seam welding. Good 
welding is said to be possible without cleaning the 


with works at Sheffield, Openshaw and Penistone, 
is concentrating on a display of forgings for accom- 
modating the high pressures now in vogue for steam 
power plants, such as steam drums for boilers and 
pressure vessels for use in chemical and oil engineer- 
ing processes. There are also a number of drop forg- 
ings for such purposes as making the bodies of high- 
pressure steam valves, crank shafts for aero-engines, 
and axles for road vehicles. Among these latter classes 
of forgings there may be mentioned crank-shaftssimilar 
to those supplied for the engines of the Supermarine 
Rolls-Royce §8.6B seaplane—the winner of the 





Schneider Trophy—the “ Blue Bird ” and ‘“ Miss 





somewhat to slip over the spigot. The mouth of 
the socket is provided with a tapered bore to facilitate 
the entry of the gasket into the socket. A pressure 
ring, having a body portion of hollow frusto-conical 
shape, is provided with an outwardly projecting 
flange, as shown on the drawing. This pressure ring 
bears on the resilient gasket, pressure being applied 
by means of clamps. In order to force the pressure 
ring into the socket and so compress the gasket, a 
wedge is hammered between a shoulder formed on 
the socket and the rear limb of each clamp. The 
procedure in making the joint is as follows :—The 
pressure ring and gasket are successively passed 














Fic. 20—SULPHUR PRINT OFF SECTION THROUGH SIX-THROW CRANKSHAFT—E.S.C. 


work. Like the firm’s standard machines, this welder 
is fitted with a face-plate, adjustable arms, water- 
cooled electrodes, and renewable tips, the current 
being controlled by a contactor switch operated by 
the clutch shaft. The small bench type dental 
machine has been developed for the spot welding of 
dental parts in stainless steel, and can be used on any 
domestic A.C. supply. 


Moter Propvucts, Lrp. 


In our issue of March 20th, 1931, we described at 
some length the works and activities of Moler Products 
Ltd., 42, Kingsway, London, W.C.2, which result 
in the production, at Colchester, of bricks having a 
high heat-insulating value, from diatomaceous earth, 
imported from Denmark. In the circumstances, it 
is hardly necessary to enlarge upon the Fosalsil 
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England II.” and “Miss England III.,” and, in 
addition, an oil engine crank shaft, front and rear 
axles for a lorry, and a motor car front axle. 

As an example of the way in which the process of 
forging tends to make the “ grain ” of the metal con- 
form to the general contour of the finished product 
we include in Fig. 20 a reproduction of a sulphur 
print off a section through a six-throw crank shaft. 
It will be noticed that only half the length of the shaft 
is included, so that the reduction is minimised. The 
other end of the shaft is of similar characteristics to 
that shown. 


THE STAVELEY COAL AND [RON Company, LTD. 


Although the products of the Staveley Company 
are so diverse that they include such items as pig 








over the end of the spigot. The gasket, being of 
smaller internal diameter than the outer diameter 
of the spigot, is stretched into position. The spigot 
is introduced into the socket to the proper dis- 
tance and is centred therein by means of temporary 
supports. The gasket and the pressure ring are then 
inserted in the socket, after which the clamps are 
placed in position so that the longer projection on 
the clamp engages the flange of the pressure ring, and 
the shorter projection passes behind the shoulder on 
the socket. Any convenient number of clamps may be 
provided, but there should be at least three to each 
joint. The clamps are made right and left-hand, 
so that the wedges are hammered home in a down- 
ward direction. The wedges are subsequently 
hammered into position between the socket shoulder 
and the projection on the clamp, such hammering 


7, 
fe es 
<a 


es 


Socket 





N 


eee ae 
53k ZENS ae alg) eh = E 


END ELEVATION. 





























PLAN THROUGH MIDDLE. 


“Tre Enaincer” 


FIG. 21—SECTIONS 


OF FOSALSIL INSULATED 


materials shown at the Fair by this firm, but it is 
noteworthy that since our visit to the works they 
have been extended and improvements have been 
made in the qualities of the company’s Fosalsil 
solid grade insulating bricks, Fosalsil economite 
porous grade insulating bricks, Fosalsil No. 5 insulat- 
ing powder, Fosalsil No. 1 insulating aggregate, 
Fosalsil plastic composition for the lagging of steam 
pipes, and Fosalsil mortar, for the ensuring of heat- 
tight joints. 

A furnace of the electrically heated tunnel type, 
of which we give sections in Fig. 21, has been erected 
on the company’s stand, and shows the most effective 
insulation, composed of a base raft of Fosalsil insulat- 
ing conerete, with a lining of Fosalsil economite 
insulating bricks behind the refractory. The cavity 
between the insulating brick and the common brick 
exterior wall is filled with Fosalsil No. 5 insulating 
powder, with the exceptionally low thermal conduc- 
tivity figure of 0-57 B.Th.U. per square foot per 
hour per lin. thickness per degree Fahrenheit. 


THe ENGLisH STEEL Corporation, LTD, 


This firm, which now incorporates the old firms 
of Vickers-Armstrongs and Cammell Laird and Co., 
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iron and coke, and table salt, we have chosen, on 
this occasion, the new design of pipe joint illustrated 
in Fig. 22 for special reference. 

Joints of this type, when used in conjunction with 
Staveley sand spun pipes, whose process of manu- 
facture has already been described in our columns, give 
a main of the utmost flexibility, as each joint permits 
movement between the adjoining pipes of approxi- 
mately 8 deg., in addition to which the pipes them- 
selves are remarkably ductile, as shown by the deflec- 
tion tests.» The joint consists of the socket and 
spigot formed on the ends of adjacent lengths of 
pipe ; the socket is provided with an annular shoulder 
against which a resilient gasket is arranged to abut 
when the joint is made. The socket is enlarged 
behind this shoulder to form a recess to allow angular 
movement of the spigot within the socket. Between 
the enlargement and the shoulder a tapered or inclined 
portion is provided which enables the spigot to move 
angularly after the joint is made, as well as enabling 
the strength of the shoulder to be maintained. 
The resilient gasket is of rectangular section, and is 
slightly larger than the space it is designed to fill 
between the spigot and the inside of the socket ; 
it is also of smaller internal diameter than the outside 
diameter of the spigot, so that it must be stretched 
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Fic. 22—PirpeE JOINT—STAVELEY 


being continued until the resilient gasket is subjected 
to the required compression. 


C. G. Voxss; Lip. 


The exhibits of C. G. Vokes, Ltd., 95, Lower 
Richmond-road, Putney, 8.W.15, are concerned 
chiefly with the filtering of both air and liquids. 
The filters for air are exemplified in that illustrated in 
Fig. 23, which shows a particularly compact form of 
air filter of the drawer type. The air passes in from 
a@ rectangular duct and under an internal cone, 
where the heavy particles of dust are automatically 
thrown off and passed to the dust exit at the base. 
The dust-laden air then passes to the fine screens, 
and, after being cleaned, goes out at the top of the 
filter. The screens referred to are in the form of 
drawers, each drawer being fitted with a handle to 
enable it to be slid in and out of the casing for cleaning 
purposes when required. In operation the locking 
bar in the front of the filter has three positions, the 
normal closed position being the lowest in which the 
bar is held tight against the drawers by means of a 
spring, thus holding them rigidly in position during 
their filtering operation. Periodically, say, every 
four hours or so, the bar should be lifted and hung 
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on @ hook provided for the purvose. This lifted 
position gives a clearance between the drawers and 
the bar of about fin. This clearance enables each 
drawer to be taken in turn and pulled back against 
the bar and slammed forward again to shake off the 
accumulated dust. When it becomes necessary to 
remove the drawer for replacement or further clean- 
ing, the bar can be moved right over into its upper- 
most position, when the drawers can easily be with- 














FiG. 23—-AIR FILTER VOKES 


drawn and replaced. Five-ply drawers or triple 
gauze drawers are fitted, according to require- 
ments. 


TAYLOR AND CHALLEN, LTD. 


Taylor and Challen, Ltd., of Derwent Works, 
Birmingham, are exhibiting in all seven presses of 
different kinds, and among them there is the high- 
speed notching press illustrated by Fig. 24. This 
machine is capable of notching out such plates as 
the laminationseof electric armature cores at the 
rate of from 350 to 700 notches per minute, the actual 
speed being determined by the angular spacing of the 














Fic. 24—HIGH-SPEED NOTCHING PRESS—TAYLOR’ 
AND CHALLEN 


notches, as with a wide spacing inertia effects require 
a reduced speed. The new press, as shown, is fitted 
with an attachment for cutting a notch in the peri- 
phery of the dise for positioning purposes before the 
plate is taken off the machine, and consequently 
saves a second handling. The machine has been 
equipped with a special fly-wheel, which reduces 
the shock on starting the press, and the bed on which 
the dies are mounted is adjustable from front to back. 
When small dies are used, the bed may be placed so 
that its front edge is flush with the outside of the die. 


up to the die, and minimum diameters of plates may 
thus be notched. 


THe Enouisu Exvectric Company, Lrp. 


Among the many exhibits of the English Electric 
Company, of Stafford, is a 1 horse-power squirrel- 
cage capacitator motor, with starting equipment. 
Motors of this type are made for outputs up to 5 horse- 
power, and as they are devoid of commutators and 
brush gear, there is little to get out of order. The 
stator is specially wound for use in conjunetion with 
condensers, to give a high and even starting effort. 
Standard capacitator motors are designed to exert 
a starting torque equivalent to 150 per cent. of full- 
load torque, but machines can be supplied for higher 
torques to meet special requirements. The condensers 
are separate from the machines, and can be mounted 
in any convenient position, either on the floor or on 
the wall. The whole of the stator windings are 
retained in circuit during running, and the motor 
operates in practically the same manner as a poly- 
phase machine with a rotating field, instead of the 
pulsating field which is usual in an ordimary single- 
phase motor. Consequently, a capacitor motor is more 
silent than the repulsion-induction motor or the split- 
phase motor. When the motor has attained full 
speed, the condensers are regrouped by means of the 
special starter, and a substantial improvement in 
power factor is obtained compared with that of an 
ordinary single-phase motor. The efficiency is also 
considerably higher than that of an ordinary motor. 

The flameproof air-break drum controller, shown 
in Fig. 25, is rated at. 60 horse-power, and simplicity, 














FiG. 25—FLAME-PROOF CONTROLLER—E.E.C. 


reliability and easy access to the parts are the main 
advantages claimed for it, for by removing the bolts 
in the top plate the complete drum can be withdrawn 
and all adjusting points on the fingers are arranged 
at the front. A 5-kVA combined flameproof trans- 
former and switch unit, as shown in Fig. 26, is 
another English Electric exhibit. The high-tension 
switch is of the oil-immersed flameproof type, and is 
fitted with overload trips. The transformer is of the 
double-wound semi-core type, with the mid-point of 
the secondary brought out to a separate linked ter- 
minal for earthing, the link being provided for testing 
purposes. The low-tension switch is of the air-break 
type, fitted with fuses, and is enclosed in a flame- 
proof case. The unit is mounted on skids and is 
suitable for coal-face lighting, haulage room lighting, 
or for use in connection with small power drills. 

In view of the fact that the removal of suspended 
particles from large volumes of gas is now one of the 
major problems in many industries, the English 
Electric Company has recently paid considerable 
attention to electrostatic precipitation plant. In 
collaboration with the Whessoe Foundry and Engi- 
neering Company, Ltd., it has designed high-tension 
direct-current dynamos suitable for pressures of up 
to 45,000 volts, or even higher if required. In con- 
junction with the electrostatic precipitation plants 
using these dynamos, an improved method has been 
evolved for the insulation of the high-tension leads, 
as a result of which: breakdown troubles at this point 
are said to have been practically eliminated. 

The design of these generators (Fig. 27) is based 
on the experience of the English Electric Company 
in the design of high-tension, direct-current machines 
for power transmission, and more particularly for 
radio transmission purposes, from which they are 
distinguished mainly. by their smaller output and 
higher voltage. The generating unit for a typical 
equipment would be required to supply about 0-15 
ampéres at a pressure of from 40 to 45 kV. Such a 





This enables the vertical spindle to be adjusted close 


unit would consist of a driving motor to suit the local 








supply, coupled to three generators connected in 
series. The frames of the generators are insulated 
from earth by individual supports of solid porcelain, 
and the shaft of each machine is insulated from its 
neighbour by a suitable coupling. The whole of the 
high-tension apparatus is enclosed by screens which 
separate it from the driving motor and prevent 
unauthorised access. A simple interlock on the door 
renders it impossible for anyone to enter the high- 
tension compartment while the generators are running, 
and, as a further precaution, all high-tension parts 
are connected to earth when the set is at rest. 

The generators are constructed in accordance with 
the English Electric Company’s patented system, 
which enables high voltages to be developed without 

















FIG. 26—FLAME-PROOF TRANSFORMER AND 
SwiTcH UNIT—E.E.C. 


| abnormal voltage stresses on any part of the insulation. 


Each machine has two high-tension commutators 
connected to separate windings, and the commu- 
tators are connected in series with an intermediate 
connection to the frame at the mid-potential point. 
An outstanding advantage claimed for the system 
is its ability to withstand dead short-circuit. without 
flashover, for on such occasions the field falls away 
rapidly and no damage occurs to the windings or 
commutator. If the external arcing fault is cleared 
by the fall in voltage, the machines will again build 
up their full voltage automatically, whilst a sustained 
short-circuit causes the overload relay on the motor 
to come into operation. 

The new six-cylinder medium speed 300 B.H.P. oil 
engine, built at the Witton works of the company 








FiG. 27— HIGH - TENSION GENERATOR —E.E.C. 


and fully described in our issue of February 10th, is 
also exhibited. 


JOHN THOMPSON (WOLVERHAMPTON), LTD. 


The exhibits of John Thompson (Wolverhampton), 
Ltd., are in the grounds outside the Fair buildings, 
and include a boiler of the firm’s self-contained econo- 
mic type that is so familiar to our readers that it needs 
little more comment. It is 15ft. 6in. long by 9ft. 9in. 
in diameter, and is designed for a working pressure 
of 200 lb. per square inch. There is also @ sectional 
superheater and a vertical multitubular boiler, 11ft. 
high by 5ft. in diameter for a working pressure of 
120 Ib. per square inch. Another exhibit on this 
stand is a section of an electrically welded high- 





pressure water-tube boiler drum, 2in. thick, while 
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yet another is a gas-welded container for chemical 
reaction. purposes, 23ft. 9im. long by 8ft. 6in. in 
diameter. 


F. GruMAN (B:8.T.), Lrp. 


On the stand of F. Gilman (B.8.T.), Ltd., 221, High- 
street, Smethwick, there are a number of small tools 
driven mostly through flexible shafting from air or 
electric motors. One of these, a scaling tool, is illus- 
trated in Fig. 28, while Fig. 29 represents a 
grinding set driven by treadling. The air motor of 
the scaling tool is of a portable type fitted with a 





machine we illustrate is driven, it will be seen, by an 
air motor of the reciprocating type, but there is 
another pattern with a rotary air motor. This motor 
has a speed governor, ball bearings, a renewable 
hardened liner, an air strainer, and an automatic 
oiler. 

The treadle grinder shown in: Fig. 29 is, of course, 
suitable for those shops where no power is available, 
and has a fixed grinding wheel to which can be 
attached a flexible drive of suitable length according 
to the work to be carried out. The treadle grinder is 
of the ball-bearing pattern and will give a running 














FiG. 28--AIR MOTOR-DRIVEN SCALING TOOL-—GEMAN 


handle for carrying, and is mounted on a small base 
on which the motor is free to rotate. The air motor 
drives flexible shafting of any length and this plant 
can be used for every kind of tube and surface scaling 
work. In addition, it cam be employed for 
driving grinding wheels, wire brushes, and other 
attachments. The air motor weighs about 20 lb. and 
develops approximately ‘2 H.P. when running on an 
air pressure of 100 1b. per square inch. The final 
drive speed of the flexible shaft and working head 
under normal load is 2800 r.p.m. This machine should 














FIG. 29—TREADLE GRINDER—GILMAN 

prove of particular interest to collieries, railways and 
shipping companies, shipbuilders, and many other 
works where air supply is available at all times. This 
machine is of special interest from the point of view 
that, owing to the motor being separate from the work- 
ing head to which it is attached by means of the flexible 
shafting, the operator is not called upon to support the 
weight of a heavy air motor, but only has to carry the 
weight of the working head itself and a short length of 
flexible drive ; this enables a really robust air motor 
to be used and allows the operator to increase working 
speeds very considerabiy on any class of work. The 





speed of 3000 r.p.m. The fixed grinding wheel has a 
fly-wheel effect and maintains a constant speed for 
the flexible drive. This set is particularly useful in 
small workshops and in garages for decarbonising of 
motor car or motor cycle engines, and is, in addition, 
suitable for many other Where an electrical 
or air-driven plant. is not required the advantage of the 
treadle operation is inimediately obvious, in that it 
leaves both the operator’s hands free to manipulate 
the working head. Similar sets can be provided for 
use with hand grinders. where required. With the 
hand grinder, however, only one hand is free to 
operate the working head, and for this reason alone 
the treadle pattern set is likely to prove of chief 
interest. 


Ley’s MALLEaBLE Castings Company, Lrp. 


Ley’s Malleable Castings Company, Ltd., Derby, 
again shows am imposing array of its “ Black 
Heart ” malleable castings. These embrace typical 
examples of castings for various branches of industry, 
large chassis parts for commercial vehicles, odd-shaped 
parts for textile and agricultural machinery, con- 
necting-rods for stationary engines, and hundreds of 
parts for automobiles (differential housings, dumb 
irons, and, in fact, many of the most vital parts sub- 
jected to road shock). Test bars can be broken on 
request, and any potential buyer is invited to ask for 
a sample casting, which he is requested to test in 
any manner he thinks fit. Particular attention is 
directed to the machining tests, which will demon- 
strate the remarkable machinability of these castings. 


Tue HorrmMaNN MANUFACTURING CoMPANY, LTD. 


The Hoffmann Company, of Chelmsford, is, of course, 
well known through the manufacture of standard ball 
bearings, but this year it is exhibiting two new styles 
of bearing. That illustrated on the right in Fig. 30, 
which is known as the Duplex type, is capable of 
taking both journal and thrust loads, the latter from 
either direction. It is, however, necessary to arrange 
matters so that the journal load is always less than the 
thrust load. The outstanding feature of the bearing 
lies in the fact that the races of both the inner and 
outer rings are so shaped as to offer two alternative 
paths for the balls. The balls take either one, or 
the other, of these paths, according to the direction 
of the thrust. 

The sun and planet friction eliminator, shown 
in the other sketches, Fig. 30, is another interesting 
development of the ball bearing. It is intended to 
convert the sliding friction of such a mechanism as a 
planing machine bed into pure rolling contact. The 
device is made in two forms, that shown above 
in the engraving being intended for loads of from 
250 lb. to 6000 lb., and the other below for higher 
loads. As will be seen in each case, there is a housing 
E, within which there is, in the first case, an ordinary 
ball thrust bearing B-D, with its balls C. On the 
top surface of the race B there is cut a second raceway 











for the large ball A, which carries the load and 
barely touches the cover plate F. It will be appre- 
ciated that rolling is almost entirely substituted for 
sliding frietion by this arrangement. In the design 
shown below a roller A is used in place of the main 
carrying ball, and. it is supported by two separate, 
concentric thrust rings B, B,, with their corresponding 
races D, D,, and balls C. Although the idea was 
primarily intended to be applied principally to 
straight line movement, it is possible of development 


y | a nal fy Uf 


SSsss4 aN 
is oe dt: 
(+t +) 5 








oo 
oo ima 


~ Engineer” 


Fic. 30—BALL AND ROLLER BEARINGS 


so that it can be used in connection with movement 
in any one plane. 


THe Wuitecross Company, Lt. 


The stand of the Whitecross Company, of Warring- 
ton, is oecupied principally with a display of wire 
and it mostly appeals to ironmongers and the farming 
community ; but there are some models demon- 
strating the production of galvanised wire from the 
raw material in billet form, and the stranding machine 
illustrated by Fig. 31. The general characteristics 
of stranding machines have been explained in our 
columns before, notably in our issue of October 27th, 
1924, so it is not necessary to enlarge upon them here ; 














FiG. 31—WIRE STRANDING MACHINE-—-WHITECROSS 


but the machine exhibited is interesting in that the 
spindle is arranged in a vertical position. It repre- 
sents one portion of a triplex vertical stranding 
machine for the manufacture of fine steel cords. for 
hawsers and yacht rigging, having constructions 
such as 6/30/7, 6/24/7, and 6/12/7. The approximate 
production of the three machines when working 
together at a speed of 120 r.p.m. is about 5 cwt. 
of wire rope per eight hours. For such a service 
there would be one machine with eighteen bobbins 
and two with twelve bobbins, all carrying 7 lb. 
of wire. 
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A Seven-Day Journal 


National Federation of Iron and Steel 
Manufacturers. 


Ar the annual general meeting of the National 
Federation of Iron and Steel Manufacturers, held 
in London on Thursday of last week, February 23rd, 
Mr. James Henderson, deputy chairman and general 
manager of the Frodingham Iron and Steel Company, 
Ltd., was elected President for 1934. The following 
were also elected Vice-Presidents :—Sir John Beale, 
the chairman of British (Guest Keen Baldwins) 
Iron and Steel Company, Ltd.; Captain R. 8. Hilton, 
the managing director of the United Steel Companies, 
Ltd.; Mr. Chas. Mitchell, the chairman of Dorman, 
Long and Co., Ltd.; and Mr, Ben Walmsley, a director 
of Dorman, Long and Co., Ltd. Mr. James Henderson 
was educated at the Hutchenson Town Grammar 
School and the Allan Glen’s Technical School, 
Glasgow. He began his business career at the works 
of the Glasgow Iron and Steel Company, Ltd., when 
the late Mr. Mannaberg started the company’s steel 
works; the company then operated the basic 
Bessemer process. In 1889 he went to the Froding- 
ham Iron Company, Ltd., again under Mr. Mannaberg, 
who started up a steel plant, this time operating the 
basic open hearth process. Mr. Henderson rose 
by steps to his present position of deputy chairman 
and general manager of the company, and of its 
subsidiaries, which include the Appleby Iron Com- 
pany, Ltd.; he is also a director of the United Steel 
Companies, Ltd., of which the Frodingham and 
Appleby companies are subsidiaries. The Frodingham 
Company is well known for the production of steel 
section and joists, and the Appleby Company has an 
open hearth steel plant and rolling mills for the making 
of plates unsurpassed by any plant of a like kind 
in this country or in Europe. Mr. Henderson has 
been a member of the Executive Committee of the 
National Federation of Iron and Steel Manufacturers 
sinee its inception, and has been a Vice-President 
since 1930. He is chairman of the Iron and Steel 
Industrial Research Council, and a member of the 
Advisory Council of the Department of Scientific and 
Industrial Research. 


Research and Railway Practice. 


IN the course of his chairman’s speech at the annual 
general meeting of the London, Midland and Scottish 
Railway Company, held in London on Friday last, 
February 24th, Sir Josiah Stamp referred to four 
examples of research work which had been carried 
into actual practice and were bearing direct results. 
As to paint, a new method of cleaning the carriage 
stock, which had been evolved in the paint laboratory, 
made it possible to cut down the number of coats on 
the new carriages from seventeen to nine, and also 
secures a longer life for the paintwork. A fuller 
utilisation of scrap in place of virgin metal was taking 
place in the foundries. Research carried out in the 
metallurgical laboratory had developed means for 
renovating scrap, which had enabled the quantity of 
scrap used in the manufacture of rail chairs to be 
raised to 90-95 per cent., while similar successes are 
being obtained in the case of axle-boxes, cylinders, 
brake blocks, &c. With regard to the thermal 
efficiency of the locomotive boiler under actual run- 
ning conditions, novel methods had been developed 
for measuring the various heat losses which occurred, 
and from the results it is expected that means of 
reducing the losses will be forthcoming. On the 
question of wind resistance of trains a further investi- 
gation bearing on coal consumption had been carried 
out for the company at the National Physical Labora- 
tory, in co-operation with the London and North- 
Eastern Railway. With the aid of small-scale models 
the air resistance of each vehicle in a train had been 
determined, and how to modify the design to reduce 
resistance due to motion through the air was now 
being studied. Sir Josiah said that he thought he 
could claim that that investigation formed the most 
complete study of the problem so far undertaken. 


The F.B.I. and Taxation. 


Last Thursday, February 23rd, a deputation 
from the Federation of British Industries, led by 
Sir George Beharrel, waited upon the Chancellor 
of the Exchequer to put before him the views of 
business men in regard to the next Budget. It 
was suggested that industry could best be assisted 
by a reduction in the high rate of income tax. Relief 
might also be given to industry by increasing the 
10 per cent. granted to the “‘ wear and tear allowance ” 
by the Finance Bill of 1932. It was pointed out 
that such a relief could be given at the time it was 
most needed, and that it would not be a permanent 
remission of taxation, as it would merely speed up 
the rate at which plant and machinery could be 
written. off. Reference was also made to the fact 
that under existing legislation companies might 
find themselves in danger of having the whole of 
their profits assessible to surtax if, in the opinion 
of the Special Commissioners, they had failed to 
distribute an adequate proportion to their share- 
holders. Although this legislation was intended 





to penalise tax evasion, it was considered that it 
resulted in many companies distributing more than 
prudence would consider wise. Support was given 
by the Federation to the representations of those 
trades in which light hydro-carbon oils were used, 
either as a raw material, or in the processes of manu- 
facture. The Chancellor was asked to afford relief 
from the present high petrol duty. Reference was 
also made to the recommendations of the Salter 
Report, and Sir George Beharrel, for the Federation, 
said that in its view there was no justification for 
the penal duties proposed, which were greatly in 
excess of those recommended by the Royal Commis- 
sion on Transport. 


Iraq Pipe Line. 


THE announcement is made that the Iraq Petroleum 
Company, Ltd., has placed with Harland and Wolff, 
Ltd., an order for fifteen oil engines, each of 500 horse- 
power, for five of the pumping stations on the Iraq 
pipe line. The engines will operate on the four- 
stroke single-acting principle, with airless injection, 
and will be constructed at the Glasgow works of the 
coripany. We are given to understand that the order 
for twelve further engines has been placed with the 
Werkspoor Company of Amsterdam, while an order 
for eighteen engines of similar power has been placed 
with Sulzer Brothers, of London. Nine of these 
engines will be built at the French works of the 
Sulzer Company in Paris, and nine at the Newcastle 
works of Sir W. G. Armstrong, Whitworth and Co. 
(Engineers), Ltd., to Sulzer specifications and 
drawings. The order for the whole of the forty-five 
pumps has been entrusted to Worthington-Simpson, 
Ltd., of London, and the pumps will be constructed 
at the company’s Newark-on-Trent works. They will 
be of the horizontal duplex double-acting, outside- 
packed plunger type. All the running parts will be 
totally enclosed in order to prevent the ingress of sand 
or dust, and the pumps will be driven through single- 
reduction helical gearing. The Sulzer engines are 
to be used on the eastern leg of the pipe line from 
Kirkuk to Haditha; the Harland engines on the 
southern leg from Haditha to Haifa, and the Werkspoor 
engines on the northern leg from Haditha to Tripoli. 


A Floating Aerodrome. 


THE former North German Lloyd liner ‘ West- 
falen,” a ship of over 5100 gross tons, has now 
been converted into a floating aerodrome for the 
South Atlantic service of the Deutsche Lufthansa, 
and, after carrying out successful trials off Heligoland, 
will shortly leave for her South Atlantic station. 
The conversion was carried, out at the Weser yard 
in Bremen under the direction of Herr H. Hein. 
On the fore deck of the vessel a launching catapult, 
similar to those employed on the N.D.L. liners 
‘“* Bremen” and ‘“ Europa,” has been mounted, and 
at the stern a powerful crane for lifting seaplanes 
out of the water and placing them on a 40ft. long 
way, from which, after inspection and refuelling, the 
seaplane is catapulted off the ship again to continue 
its flight. In order to bring the incoming seaplanes 
within easy reach of the crane, a large sail or sheet 
is towed behind the ship as a landing stage. In the 
recent trials a ‘‘ Dornier Wal” type of seaplane was 
employed, which, after taxi-ing on to the stage 
towed behind, was hoisted on deck and again cata- 
pulted into the air. If the “‘ Westfalen” is successful, 
it is proposed to extend the use of such floating 
aerodromes, and eventually to open up new air 
services to North America and the Far East. 


Laid Up Shipping. 


Despite the adoption of a scrapping scheme in 
Germany and other countries, the latest shipping 
returns show that the total tonnage which is laid up 
throughout the world considerably exceeds 13,000,000, 
or approaching one-fifth of the world’s total, which 
aggregates some 68,368,000 gross tons. The returns of 
idle tonnage in Germany, Norway, Denmark, Sweden, 
and Spain are now available for February Ist, while 
those for the United Kingdom, France, Holland and 
Italy are available from the beginning of January. 
These returns, together with those for America, 
Japan, and Greece for the latter half of 1932, the 
latest figurés available, show that the highest per- 
centage of laid-up tonnage is in the United States, 
with 30 per cent. of the shipping owned. France 
comes next with 29 per cent., Holland with 26 per 
cent., and Germany with 22 per cent., while Spain 
and Italy closely follow with 20 and 19 per cent. 
respectively. Both Sweden and Norway each have 
17 per cent. laid up, and the United Kingdom, 
Denmark, and Greece follow with 16 per cent. each. 
Various other countries are all represented by 15 per 
cent., and Japan has the smallest amount of laid-up 
shipping—only 5 per cent. of the tonnage owned. 


Mining and Fuel Research. 


THE report for the session 1931—1932 of the research 
work carried out by the Departments of Mining 
and Fuel Technology of the University of Sheffield 
has now been issued. Problems connected with 
mine ventilation, mine lighting, coal cleaning, the 
fireproofing of timber, and the design of trailing 
cables, were investigated during the session in the 





first-named Department. Development of the tech- 
nique of pressure surveying with the aneroid baro- 
meter was continued in ventilation surveys at local 
collieries with good results. In this connection 
a number of experiments were carried out to investi- 
gate the characteristics of each barometer used. by 
observing the effects of variations of temperature 
and pressure. As far as the inquiries into the 
fireproofing of timber progressed the results seem 
to show that soaking the wood in a 1:5 solution 
of ammonium phosphate in water for three days, 
with subsequent drying, renders timber practically 
fireproof, and that mere painting or spraying of the 
timber with this solution has a preventive effect. 
The second part of the report deals with the work 
of the Department of Fuel Technology. It is stated 
that, apart from water and ash, all coals can be 
regarded as compounded in different proportions 
of free. hydro-carbons; resins and oxygenated 
compounds akin to resins ; structural plant‘entities 
highly resistant to decay; and ulmin compounds. 
Methods of analysis have been devised whereby, 
in any coal, the amounts of each of these groups of 
substances can be estimated, and it is stated that 
the character and properties of the coal can be 
judged by such a “rational” analysis far better 
than if the usual “ultimate” and “ proximate ”’ 
analyses are made. Other divisions of this part of 
the report are concerned with mining explosives 
for use in the mining of coal, the preparation of coal, 
coals for coke manufacture, the properties of coke, and 
low-temperature carbonisation. 


Liners at Southampton. 


THE North German Lloyd Line has announced its 
intention to use the new Southampton docks for the 
outward passenger traffic of its express liners 
“Bremen,” ‘Europa,’ and ‘ Columbus,” after 
May next. It is understood that for the present 
there will be no alterations in the inward-bound 
service, and the ‘‘ Columbus ” will continue to call 
at Plymouth, and the “ Bremen” and “ Europa ”’ 
will transfer passengers for Southampton to a tender 
in Cowes Roads. The decision to dock at South- 
ampton will, it is generally held, further the existing 
keen competition with the liners of the White Star 
and Cunard lines. In the coming season the White 
Star liner ‘“ Homeric” is to be entirely devoted to 
cruising services, and the White Star express service 
to New York will be maintained by the “‘ Majestic ” 
and the reconditioned and improved *‘ Olympic,” 
which sailed from Southampton cn Wednesday morn- 
ing last. An account of the repairs carried out by 
Harland and Wolff, Ltd., to the engines of the 
“ Olympic *” was given in a Journal note published 
in our issue of November 18th, 1932. The work 
included the fitting of two new crank shafts and the 
reinforcement of the engine foundations. The 
express service of the Cunard Line will continue to 
be undertaken by the usual three liners, the ‘* Maure- 
tania,” the “ Berengaria,”’ and the ** Aquitania.”’ 


The Coal Industry. 


In the course of a speech made at Cardiff on Friday 
last Sir Ernest Gowers, the Chairman of the Coal 
Mines Reorganisation Commission, said that amalga- 
mation in the coal-mining industry must mean its 
conversion into a smaller number of larger units, each 
of these new units, while not necessarily representing 
a complete fusion of its old constituent parts, having 
at any rate the necessary amount of cohesion. The 
conclusion to which the Commission had come was 
that while the industry could not be reorganised 
adequately by amalgamation alone, the process was 
necessary as a step to wider grouping. Amalgama- 
tion was not the final goal, but it was a means to the 
end. There were, Sir Ernest continued, two main 
purposes of such amalgamations. One purpose was 
to co-operate in selling and distribution ; the other 
was to exercise a general control over the develop- 
ment of the area and to share the expense of buying 
and closing mines which no single unit might think 
it worth while to acquire because it could not be 
sure enough of getting their trade. 


The Royal Scot for America. 


THE L.M.S. Railway announces that plans for 
sending the famous ‘‘ Royal Scot ” express to America 
for exhibition at the Chicago World’s Fair, which 
opens on June Ist, 1933, are nearing completion. 
Prior to its display on tracks adjoining the Travel 
and Transport Building of the Fair, and again at the 
close of the Exhibition, arrangements have been 
made, in full co-operation with the American and 
Canadian railway systems, for the ‘ Royal Scot ” 
to make extensive tours of the North American 
Continent, visiting the principal cities and towns, 
both in the U.S.A. and Canada. At each place the 
train will be placed on exhibition and invitations 
extended to prominent citizens to inspect her. This 
will be the first occasion on which a complete British 
train has visited. America. The engine will be 
No. 6100 ‘* Royal Scot,’ and the train itself will be 
composed of eight modern types of the following 
vehicles :—Third-class corridor brake, third-class 
vestibule coach, electric kitchen car, first-class corridor 
vestibule coach, lounge car, third-class sleeping car, 
first-class sleeping car, first-class corridor brake. 
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Mandi Hydro-Electric Project. 


> 


N outline of the Mandi hydro-electric project has 
44 been published in THE Enerverr of April 22nd, 
1932. The project has now almost reached the com- 
pletion of its first stage and will come into opera- 
tion this year. 

The project consists in harnessing the waters of the 
Uhl River and its tributary, the Lamba Dag, situated 
in a valley of the Dhaula Dhar range of the Lesser 
Himalayas. Power is to be derived from an estimated 
minimum continuous flow of 112 cusecs from the 
river, which will be carried by a pressure tunnel 
nearly 2? miles long through the mountain ridge 
separating the Uhi River from the eastern end of the 
Kangra Valley, and then dropped by means of pipes 
to the power-house at Jogindanagar, on the Shanan 
spur, the total fall of the water being about 1800ft. 
To balance supply and demand diurnal storage is 
provided. Gaugings of the river during construction 
up to 1930-31 showed that the discharge of the river 
at the site of the head works had not fallen below 
127-5 cusecs (Fig. 1). 

The Dhaular Dhar range rises to heights of 12,000ft. 
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FiG. 1--SITE OF MANDI PROJECT 


to 16,000ft. The snow line ranges at about 16,000ft., 
but in winter the snow reaches down to 5000ft. and 
occasionally to a lower altitude. In the upper lands 
of the Brot Valley snow is experienced for three 
months in the year. 

The head works and power-house lie in the moun- 
tainous Mandi State, an important hill state within 
the Panjab, under British influence since 1846. The 
power-house lies some 20 miles north of the town of 
Mandi, remote from any railway, where neither the 
labour necessary for the execution of the work nor 
housing accommodation was available. It was there- 
fore necessary to keep to a minimum volume of 
labour, as the local resources of foodstuffs were limited, 
and hence the large provision of labour-saving 
machinery. The early stages of the scheme were 
therefore mostly concerned with the provision of 
housing for the staff and labour and in laying out 
communications. 

The Scheme.—The scheme is designed at present 
for an installed capacity of 48,000 kW, i.e., four units 
of 12,000 kW each (one unit being in reserve), alter- 
nating current of 50 cycles frequency. Power will be 
transmitted at 132 kV from the power-house at 
Jogindanagar vid Pathankot, Amritsar, and Lahore 
to an area in the Panjab, the extreme limits of which 
are Ludhiana, Ferozpur, and Lyallpur, vide Fig. 2. 

This first stage of the scheme received the approval 
of the Government of the Panjab in October, 1925. 
After considering various means by which the work 
could be carried out, a decision was arrived at to 
constitute a separate branch of the Public Works 
Department under a chief engineer, to be called the 
““ Hydro-electric Branch,’ and the late Colonel 
Battye, D.S.O., R.E., was appointed its chief engineer 
in December of the same year. 

Head Works on the Uhl River.—The head works 
consist of two weirs across the Uhl and the Lamha 
Dag, just above their bifurcation (see Fig. 1); the 
flow of the Lamha Dag is taken by a flume and dis- 
charged into the Uhl above its weir; the combined 
discharge is then carried by concrete flumes and 





passed through screening and decanting chambers 
and stilling ponds into the forebay. The forebay is 


provided with a flow back into the river ; a discharge 
gate and flume at one side for discharging into the 
“Diurnal Reservoir” during the winter months, 
when the discharge is low and water clear; and a 
main 8ft. diameter pressure duct connected direct 
to the main tunnel for use during the summer months, 
when there is ample supply of water, but too turbid 
to be safely stored in the diurnal reservoir. This 
pressure duct runs straight into the tunnel, being con- 
trolled by an 8ft. diameter butterfly valve at the 
entrance to the tunnel itself. 

The “‘ Diurnal Reservoir ” has a capacity of about 
7 million cubic feet and is designed to store 150 cusecs 
for twelve hours a day, enabling the minimum river 
discharge to be stored at night, during hours of low 
flow demand, so as to provide peak discharges of 
double this quantity the next day. The reservojr is 
about 25ft. in depth, and is provided with an over- 
flow, a scour back into the river, and a screened offtake 
controlled by an 8ft. diameter butterfly valve leading 
direct into the pressure duct from the forebay to the 
tunnel, at its actual entrance to the tunnel. 

Proposals for the Second Stage.—The normal winter 
supply of the river, of 150 cuseces, is sufficient for the 
first stage of the project. For the second an average 
supply of 300 cusecs and a peak flow of 600 cusecs 
will be required. The flow of the river for two months 
of the year during the snow period is insufficient to 
maintain this increased source of power; some 
storage will therefore be required. One of the pro- 
posals is to construct a dam 270ft. high in a gorge 
half a mile downstream of the Diurnal Reservoir, 
thus creating a reservoir of some 2000 million cubic 
feet capacity, which can be filled during August and 
September, increasing the winter supply to 300 cusecs 
continuous flow. Owing to the debris brought down 
by the river it is not desirable to maintain storage 
during the monsoon months, or there would be a risk 
of the reservoir silting up in a few years; arrange- 
ments are therefore proposed to by-pass the dam 
during monsoon flow. All the works provided for 
the “‘ First Stage’ described above are above the 
level of the junction of the two rivers (Reduced Level 
6100), so that they will not be submerged by the 
water of this proposed reservoir. There are, however, 
certain disadvantages connected with this proposal, 
and alternative schemes for the forming of small 
reservoirs in minor valleys are under consideration. 

The Tunnel.—The most formidable natural obstacle 
is the mountain ridge separating the Uhl River from 
Shanan, through which, by a concrete lined pressure 


The tunnel;has a concrete lining 12in. thick, which, 
after being allowed to harden, was grouted up solid 
with the rock by the injection of cement grout under 
pressure. Owing to the nature of the rock exposed 
it was found necessary to reinforce the tunnel lining 
at certain portions against high internal pressure. 
To resist this internal hydrostatic pressure the inside 
of the lining is faced with a mantle of reinforced 
concrete 6in. thick, capable of taking the full hydro- 
static pressure of the tunnel without support from 
the surrounding rock. The rings of steel bars for 
the mantles were arc welded at the site; special 
skilled workmen being employed for this job. The 
total length requiring reinforcement was 5478ft. 

Work on the tunnel was begun at the Brot end as 
well as the Shanan end, and to expedite the rate of 
boring an adit 8ft. to 9ft. in diameter and 1200ft. 
long was driven into the side of the hill until it 
met the line of the projected tunnel. By its means 
the main tunnel was excavated towards the surge 
shaft, and towards the Uhl River.. 

The tunnel has two exits, one at its proper terminus 
in the surge shaft, and the other into the adit men- 
tioned above, which carries a pipe for scouring out 
the main tunnel. Electric tram lines were constructed 
inside the tunnel sections, as completed, for the 
conveyance of materials, cement, &c., and for remov- 
ing the ‘‘ muck.”’ 

Driving the tunnel was a stupendous task ; work 
was carried out day and night, the men working in 
shifts, in the face of danger and difficulties. Great 
credit is due to the determination and courage with 
which the officers and men have steadily penetrated 
the interior of this mountain. 

Surge Shaft-—The tunnel proper, as already 
stated, ends at the surge shaft, the tunnel exit being 
at about level 5650. 

The surge shaft is 357ft. deep from the ground 
surface to the centre line of the tunnel ; 12ft. and 16ft. 
in diameter in its upper and lower portions. The 
bottom forms the main chamber from which the two 
pipe tunnels emerge. The surge shaft is concrete 
lined, and is of the ‘ Johnson differential type.” 
At about 100ft. below its top is connected the over- 
flow tunnel, 140ft. long, 10ft. to 12ft. in diameter, 
with a discharge outlet into a “‘ nala,”’ or natural, 
watercourse. 

Pipe Tunnels—From the surge shaft chamber 
two tunnels about 1200ft. long, 9ft. in diameter, and 
30ft. apart, are excavated to the valve chamber. 
Heavy steel pipes of 6ft. diameter are laid through 
the pipe tunnels, the space outside being packed 
with concrete and grouted up solid with the rock as 
laying proceeded. The excavation of the pipe line 
tunnels gave considerable trouble, owing to slips 
due to the loose nature of the ground, and badly 
fissured rock met with during the execution of the 
work. The pipe line 
emerges at about level 
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Pipe Lines.—Each of 
the two 6ft. pipes will 
bifurcate again into two 
steel pipes, each 4ft. 7in. 
internal diameter, on 
each of which will be 
fitted an automatic 
self-closing streamline 
valve, backed by a 
butterfly valve of the 
same dimensions. The 
four pipes in_ their 
lower halves will be 
reduced from 4ft. 7in. 
to 3ft. Tin. just above 
the power-house. Each 
pipe is designed to 
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Immediately behind the 
power-house each pipe 
bifurcates again into 
two pipes, 2ft. Jin. in 
diameter, each designed 
to carry 100 cusecs, so 
that eventually eight 
pipes will enter the 
power-house, each of 
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tunnel, the waters of the Uhl are diverted to the 
power-house at Jogindanagar. The tunnel mouth 
is at about Level 5900, is 14,200ft. long, and 9ft. 3in. 
internal diameter. 

The geological report indicated that the mountain 
range had a granite core, but during excavation it was 
discovered that the granite was flanked by shale 
badly fractured and contorted, which continually 
crumbled when operations began; at other places 
the rock was composed of mica schist, showing variable 
bedding and necessitating close supports over con- 
siderable length. Granitic gniess was met with in the 
north heading. In addition, the rock encountered 
was highly fissured and shattered, and large gushes 
of water impeded the work. Several serious cavita- 
tions were met with, which caused stoppage for con- 
siderable periods. To fill a single cavity in the north 
heading required 10,000 cubic feet of concrete. 


BY THE POWER DEVELOPMENT 


single-wheel Pelton tur- 
bine running at 428 
r.p.m. and driving a 
12,000 kW alternator 
at 11,000 volts pressure. In the first state of the 
scheme water will be carried down two pipes working 
four generators. 

All angles, both vertical and horizontal, of these 
branch pipes are embedded in massive concrete anchor 
blocks; the pipe line formation is pitched and 
drained. The anchors and supports for these two 
penstock pipes, and capping work of the penstock 
pipe line, are completed. The anchors are huge 
blocks of concrete weighing many tons, and are 
embedded in the hill. Provision is made in the pipe 
line formation to accommodate the other two pipes 
for the second stage of the scheme. 

Power-house.—The power-house, which stands at 
about level 4140, is a: structure of steel and 
concrete. It consists of three buildings—the turbine 
room, the control building and control room, and 
the switch annex, containing the 11,000-volt 
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switchgear controlling the output of the generators. 

On a large platform above the power-house is the 
‘transformer yard,’ where the output of the 
generators will be stepped up to a pressure of 132 
ixilovolts for transmission. In the first stage of the 
.éheme only four generating sets are installed, with 
two transformers and the accompanying switchgear. 

Temporary Plant.—During the construction of 
the work, power was supplied from two temporary 
stations (p, and p,, Fig. 1), one at Dhelu, on tke 
Shanan side, and.the.other at Thuji, in the valley 
of the Uhl River. 

The power at Dhelu is taken from the tributaries 
of the Gugli nala through a fall of 760ft. in a single 
pipe, 18in. in diameter and 1900ft. long. The pipe 
is designed to’ carry 21 cusecs, and the plant consists 
of two 650 B.H.P. Pelton wheels, each direct-coupled 
to a 480 kW three-phase alternator. Each set 
requires 10-5 cusecs. 

The plant at Thuji consists of a Francis turbine, 
operated under a head of about 100ft., and consuming 
70 cusecs, which is conveyed by an open masonry 
flume from head works of a special design across the 
Lamha Dag. The turbine drives a 500 kW three- 
phase alternator running at 750 r.p.m. 

The two stations are stepped up to 11,000 volts 
by outdoor transformers, and are connected by a 
transmission, or tie-line of No. 5 copper wire on H 
wooden supports. On the south-west face of the 
mountain range, owing to the difficult country, at 
an altitude of 8000ft., the power line is carried on 
short, steel towers, 2500ft. apart, there being four 
such spans, copper-clad steel cable, 7/0-104in. 
being used. The neutral is earthed, and the line is 
protected by two high-tension galvanised steel earth 
cables at every structure. Where the line crosses 
the mountain range, the insulation has been doubled, 
and at the highest point, at, about 8300ft., a set of 
oxide film arresters has been provided. The long span 
on the mountain range at one time broke under an 
excessive ice load. It was designed for an ice load of 
jin., but the actual load amounted to 2in. 

The two stations operate in parallel, the Thuji 
plant being more or less permanently loaded, the 
supply at Dhelu at times falling short of its estimated 
quantity during June. 

The transmission line supplies seven sub-stations 
at different points of the work, where the voltage is 
stepped down to 400 volts for power to drive the 
machinery—t.e., air compressors, excavators, rock 
crushers, winches for the haulage ways, electric 
locomotives, workshops, &c.—and to 230 volts for 
lighting. 

Communications.—The nearest railway station 
for the supply of tools, plant, stores, &c., was Pathan 
Kote, on the North-Western Railway, distant 100 
miles from the site of the power-house at Jogindanagar. 
In the early stages of the work communication 
depended on the road from Pathan Kote to Mandi, 
which had to be strengthened, as to its bearing 
surfaces, to carry the heavy loads transported on 
it; one bridge also had to be rebuilt. During the 
official year 1927-28, 3100 tons of stores, plant and 
machinery were delivered at Jogindanagar, the 
greatest single load amounting to 4} tons, which 
was carried from railhead to Jogindanagar in forty- 
eight hours. The principal means of transport 
were three 3}-ton capacity lorries and bullock carts. 

Kangra Valley Ratlway.—The Kangra Valley 
Railway was proposed in 1900, but as the traffic 
prospects were not sufficient to warrant the work 
being carried out, it lay in abeyance. When the Uhl 
River hydro-electric project was under consideration 
by the Panjab Government, the Government of 
India was induced to carry out the work as a State 
railway, chiefly in the interests of the hydro-electric 
project, the Panjab Government guaranteeing 4 lakhs 
of rupees a year for thirteen years. 

After some discussion a 2ft. 6in. gauge was decided 
on, the work was begun in 1926, and the railhead 
reached Jogindanagar in November, 1928. ; 

‘The Kangra Valley lies south of the Dhaula Dhar 
range, between the Dhaula Dhar and the long, 
irregular mass of lower hills which run parallel to 
the Dhaula Dhar from north-west to south-west. 
‘** The valley is famous for its beauty, the charm lying 
not so much in the rich cultivation, and verdure 
of the valley itself, as in the ever-changing view of 
the Dhaula Dhar, whose snowy peaks rise sheer 
above the valley, and present a different phase of 
beauty at each turn of the road.”’ 

The valley is drained by several torrents into the 
Beas, the principal of them flowing in deep gorges 
through the central hills. Unfortunately, the 
district is subject to earthquakes, one of which 
destroyed the station at Dharmasala and Kangra 
in April, 1905. 

Rains in the valley last from early July to the end 
of September, and during this period 70in. to 100in. 
fall. There is also some winter rain in December. 

Communications at the Head Works.—During the 
first two years of construction of the hydro-electric 
project communication was afforded to the different 
centres of work by bridle paths. But to carry out the 
works in the Uhl Valley it was necessary to transport 
machinery plant, stores, &c., over a mountain range, 
rising to heights of 8000ft. To surmount this formid- 

able obstacle three haulage ways or inclines were con- 


’ 


as the ‘‘ Pipe Line Incline,’’ rising from the railway 
terminus to a level a little above the main tunnel 
exit ; and the ‘‘ Winch Camp Incline,’”’ leading thence 
to the summit of the mountain. On the Brot side 
there is a single incline from the mountain top to the 
Uhl Valley. 

A tramway 2ft. din. gauge connects the ‘ Pipe 
Line Incline” with the tunnel adit, and a similar 
gauge tramway running along the mountain top 
connects the summits of the ‘* Winch Camp ” and the 
** Brot ” inclines. 

Rope haulage is common to all three inclines ; on 
the Brot incline electrically driven winches of the 
mining type, in which the rope is wound on a single 
drum, hauling up one car at a time, is used ; on the 
other two electrically driven winches of the balanced 
type, in which a car is attached to each end of the 
rope, is employed ; the cars work on one set of rails, 
with points and a loop line halfway down each section 
for the trucks to pass. 

On account of the heavy weights of the 6ft. diameter 
pipes the “ Pipe Line Incline ” is designed to carry a 
net maximum load of 15 tons; the other two are 
designed for a net load of 5 tons. 

Connected Works.—Other and equally important 
works were the housing of the staff and labour 
employed. All labour, some 2000 to 2500, had to be 
housed. The houses had to be earthquake proof and 
at first consisted of steel frames with hollow brick 
walls. Later, expanded metal was used, rough cast 
on the outside and smooth plastered within. Sanitary 
arrangements and a supply of pure water had to be 
provided at the Shanan side of the mountain range and 
in the Brot Valley. A hospital of ten beds was pro- 
vided at Shanan and one of four beds in the Brot 
Valley. The general health of the labour was good, 
but there were some cases of malaria and influenza, 
and some of suppurating wounds from the bite of a 
fly peculiar to that neighbourhood. 

Colonel Battye’s labours did not end with the work 
of the project ; he took a keen interest in the social 
welfare of the staff, and the labour employed on the 
work, and persuaded the Council of the Y.M.C.A. to 
open a welfare centre at the works. Institutes were 
opened at various centres over the work area, pro- 
viding facilities for a reading room, library, and indoor 
games. Outdoor games were regularly maintained 
and were well patronised by members of the staff and 
the employees. Tennis, cricket, hockey, and football 
were played regularly, and matches were arranged 
with the Mandi State. 

Colonel Battye also persuaded the Rajah of Mandi, 
who took considerable interest in the project, to open 
a State school for the children of the workpeople. 
The Kangra Canadian Mission also opened a maternity 
and child welfare centre and a girls’ school at Shanan. 

Work in the Plains.—The work in the Kangra 
Valley is only a part of the general scheme. The 
work in the plains consists of the erection of about 
400 miles of transmission lines throughout the Panjab 
serving the sub-stations and the branch stations. The 


main trunk line vid Kangra, Pathankot, and Amritsar 
to Lahore carries voltage of 132 kV, while the Lahore- 
Lyallpur, the Lahore-Ferozpur, and the Amritsar- 
Ludhiana branches carry voltages at 66 kV (Fig. 2). 

The meteorological conditions to which the trans- 
mission line will be subject to in the plains are :— 


Maximum temperature, 130 deg. Fah.; minimum 
temperature, 32 deg. Fah.; maximum elevation, 
about 1000ft.; barometric pressure, 28-85; maximum 
wind pressure, about 15 lb. to the square foot. . 

Fig. 2 is a sketch map of the “ grid,”’ showing also 
the future and the ultimate extensions when the 
whole scheme is in operation. Railways and canals 
are not shown, as they would create too many lines, 
and for the same reason only contours at 500ft., 
1600ft., 6000ft., and 15,000ft. are indicated. 

The nature of the country at Jogindanagar is 
such that a further stage of development of electric 
power is possible, when the ultimate extension of the 
scheme is in operation. This would take the form of 
controlling the water that escapes at Jogindanagar 
by means of a contour flume to a forebay at level 
4120, and from there the water will be dropped 
1200ft. by pipes to a power-house at level 2920 
(vide II., Fig. 1). 

Industrial Development of India.—Much has been 
said and written regarding the development of indus- 
tries in India, but the matter must be regarded with 
extreme caution. The millions of the people and the 
great wealth of the country, which in past ages 
attracted the cupidity of many an invader, depend on 
agriculture. The Indian ryot is the backbone of the 
country ; he has little leisure to be occupied with any- 
thing outside his sphere, all he requires is to be left’ 
alone to carry out his daily toil of ploughing, sowing, 
weeding, and harvesting. Being in daily contact 
with Nature, from whom he wrests his daily bread, 
he has acquired a certain dignity and self-reliance so 
wanting in those that crowd into towns and 
cities. 

Greater possibilities of success and wealth are open 
to the industrial worker than the agricultural worker 
can ever hope for; and although there is overcrowd- 
ing and money does not go so far in a town as in the 
country. yet its attractions are apt to outweigh the 
simple village life. 

The danger lies in the young Indian ryot becoming 
discontented with his lot and leaving the fields for 
the factory. The contented peasantry will vanish, the 
traditions of cultivation, based on generations of 
observation, and obtained by bitter experience, 
which have preserved the fertility of the soil for 
thousands of years, will be lost. The religion and social 
life of the people will decline, and in its place will be 
found masses of workmen concentrated in towns, 
living artificial lives, probably discontented and the 
dupes of extremists and strike agitators. 

Even in our country agriculture is the foundation 
of our economic, indeed, even of our political, life. 
If we had only borne this in mind things would have 





been easier for us. 








The General Properties of Matter. By F. H. Newman, 
D.Se., and V. H. L. S—arute, M.Se. Second edition, 
revised. London: Ernest Benn, Ltd. Price 
18s. net. 

ALTHOUGH many excellent treatises on the quantita- 
tive principles of physical science already exist, 
the second revised edition of this well-known volume, 
in which a few slight alterations have been made 
in one or two sections where the original text seemed 
open to criticism, will be welcomed. It sets forth 
facts covering a wide and well-chosen field in an 
admirably balanced and authentic manner, and shows 
that the authors possess a flair for the essential, 
and a masterly regard for relevant, detail. In the 
introduction, they say that their book is an attempt 
to present a fairly complete survey of the funda- 
mental properties of matter. This, they have certainly 
achieved, and with conspicuous success. The subject 
is thoroughly explored with concentration on the 
fundamentals which are elaborated in a series of 
well-proportioned and authoritative chapters. The 
descriptive sections of the book give a very large 
amount of up-to-date information in small compass, 
and in an incisive and critical style. Comparatively 
simple matters are lucidly explained, so that no 
doubt is left in the reader’s mind, and the mathe- 
matical aspects of the subject are interwoven in a 
competent and absorbing manner. In a comprehen- 
sive study of the properties of matter, mathematical 
knowledge is becoming increasingly important as 
an essential part of the equipment in order to envisage 
the problems which still demand investigation with 
all the assistance that physical science can offer. 

After an introductory chapter dealing with general 

principles, the authors proceed to discuss the accelera- 

tion of gravity, and gravitation. The development 
of the subject is traced from its early history, an 
excellent account being given of the ribbon form 





structed, two on the Shanan side of the range and one 
on the Brot side. On the Shanan side they are known 





of Atwood’s machine, and of the simple, compound, 
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and conical pendulums. In discussing the accelera- 
tion of gravity at sea, reference is made to the series 
of experiments carried out by Duffield in 1914, which 
showed that the general deviation of gravity from 
the theoretical value over oceans 6000 m. deep is 
not greater than 0-3 cm. per second per second, 
and that there appears to be a defect of gravity 
on the edge of a continental mass which is more pro- 
nounced in areas where there is a coastal mountain 
range. Newton’s law of gravitation is ably dealt 
with, the evidence in favour of this law being con- 
sidered together with a discussion of the two main 
differences between the predictions of the Newtonian 
and Einstein laws of gravitation. These refer to 
the motion of the perihelion of Mercury and the bend- 
ing of a ray of light passing close to the sun or other 
celestial body. Another experiment which upholds 
the relativity law of gravitation is concerned with 
the relative positions of spectrum lines due to similar 
sources on the sun and earth respectively. Classic 
experiments which afford direct evidence from 
stellar spectra for the validity of the theory of general 
relativity have recently been carried out at the 
Mount Wilson Observatory. 

In a chapter on gyroscopic motion much that is 
useful is to be found. The general expression for 
angular momenta is clearly deduced, as also is the 
angular acceleration for steady precession which 
leads on to a study of the precessional motion of a 
spinning top. In discussing the familiar gyroscopic 
motion of the earth, an excellent illustrated descrip- 
tion is given of how the polar axis intersects the 
celestial sphere in a point which describes a pre- 
cessional circle whose angular radius is 23° 27’ 
about the pole of the ecliptic. Owing to the change 
in the sun’s declination and also in the position of 
the moon, the resultant torque necessarily fluctuates 
in value resulting in the simple cirele becoming a 
‘““ wavy ” circular track. 
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The authors exhibit admirable equalities as writers 
in chapters devoted to surface tension and viscosity, 
in which one can discern their deep concern for 
the student’s difficulties in studying these phenomena. 
Jaeger’s and Rayleigh’s experimental methods for 
the measurement of surface tension are well described, 
and a succinct account is given of the numerous 
attempts which have been made to associate the 
results of surface tension with the conception of 
intermolecular forces. Details are presented of the 
methods used by Rankine for measuring the viscosity 
of gases, in which it is shown that the viscosities 
as predicted by the kinetic theory are independent 
of the pressure. Discussing osmosis and diffusion, 
Langevin’s researches are considered, together with 
a simple means of deriving Einstein’s equation, and 
an outline of Millikan’s important experiments on 
Brownian motion in gases. 

This volume is an excellent guide to the subject, 
a rich source for thought and investigation and 
will form a convenient centre from which to proceed 
to wider discussion and reading. The general typo- 
graphy and production of the work are good, and 
the authors are to be congratulated not only upon 
the manner in which they have dealt with their 
subject, but also upon the convincing explanations 
they have given in describing certain phenomena. 
The book is pleasantly written, and much of it may 
be read by the non-mathematical reader, but a 
2ertain amount of elementary mathematics is, of 
course, necessary in order to appreciate and follow 
the course of some of the more advanced theories. 


The Principles of Electro-magnetism. By E. B. 
Movin. 1932. Oxford University Press. Price 
17s. 6d. net. 

A BOOK so carefully prepared and so definitely directed 

as this merits a careful and sympathetic review. Mr. 

Moullin’s wide technical knowledge, coupled with his 

teaching experience in Cambridge and Oxford, com- 

mands the attention of students of electro-magnetic 
theory from the engineering standpoint. The book 
has an interesting origin. In setting out to compile 

a volume on the dynamo, the author found existing 

books * plausible without being convincing,” and 

was led to study the classics of Maxwell, Heaviside, 
and Jeans in order to secure a sound electro-physical 
basis for such a work. The result is the present work, 
which forms an introduction to the electro-magnetic 
theories and methods underlying dynamo design, 
which the author hopes to deal with in later volumes 
of uniform type. It is not, however, a mere Fore- 
word, but a book on principles with an engineering 
bias, but no direct implied practical application. The 
contents include the Elements of Magnetism; the 

Second Law of Electro-dynamics (induced E.M.F.’s) ; 

Iron in a Magnetic Field; Equations of Electro- 

magnetism, and some special problems ; Maxwell’s 

Equations and the Electro-magnetic Field. The 

treatment skilfully combines physical explanation 

with mathematical analysis. 

Nonew matter is included, but a number of problems 
receive careful exposition, such as those concerned 
with the induction of eddy currents in conductors of 
various shapes and the inductance of concentric 
cables. The preliminary ideas of magnetism are intro- 
duced with the magnetic-particle conception, and, 
throughout, the magnetic shell equivalent of a current- 
carrying circuit is insisted upon. It is perhaps unfor- 
tunate that the unit pole is maintained, for the idea 
offends all the usual conceptions of the magnetic field 
and is actually a mathematical fiction. There seems 
to be a real need for a treatment of electro-magnetism 
based on magneto-motive force conceptions, using, 
perhaps, the engineer’s ampére-turn as a basis, rather 
than polarity, to deal with the resulting electro- 
magnetic phenomena. The suggestion that mag- 
netism is some form of circuital electronic motion 
(using the current physical terms) introduces an 
immediate conceptual connection with the ampére- 
turn. 

The treatment of the mechanical force on a current- 
carrying wire in a magnetic field is somewhat sketchy ; 
this is peculiar, as the case is one of immense impor- 
tance in the theory of electro-magnetic machines. In 
connection with the presence of iron in magnetic 
fields, the author wants us to consider B and H as 
quantities of the same character, but the argument 
does not seem conclusive. The empirical exponent 
of 1-6 of B in the hysteretic loss formula dies hard ; 
it certainly deserves no place in a treatise of this kind. 

The author warns the reader against the use of 
numerical values of reluctance. It will be interesting 
later to see how he gets over this difficulty. After a 
similar opposition to the use of u, he finds later on 
that he cannot do without it. A work of this kind, 
however, is necessarily of a slightly controversial 
nature, the presentation and explanation of well- 
known results being a matter influenced by personal 
taste and tradition. It must be repeated that Mr. 
Moullin has produced a useful and scholarly book. 
As regards the foreshadowed future volumes dealing 
with the principles of design, these will be awaited 
with interest. 

An old designer may be permitted to observe that 
design is a strictly practical matter, and though based 
on scientific principles, it has a definitely commercial 
bearing. Doubtless it would be possible to produce 
a purely theoretical study of design, which as such 





might have academic value. Whether, however, such 
a study would serve any useful purpose is arguable. 
Astronomy as a branch of mathematics is under- 
standable, but who would delve into the theory of 
commutation, for example,: but for its practical 
utility ? 


Private and Commercial Motor Body Building. By 
H. J. Butter. London: Sir Isaac Pitman and 
Sons, Ltd. 1932. Price 103. 6d. net. 

RovuGuHLyY speaking, every eighth inhabitant of the 

British Isles ownsa motorcar, andthenumber of weekly 

journals concerned with the maintenance as well as the 

design of automobiles indicates that a not inconsider- 
able number of these owners take more interest in their 
vehicles than is necessary merely to drive them. It 
is perhaps a compliment to the body builders that 
this interest is centred much more, however, on the 
mechanical parts than on the structural arrangements 
of the vehicle. In some ways this is unfortunate, for 
there is a great deal of interest to be found in the 
construction of the body. Many of those owning 
cars who would not hesitate to take down the engine 
completely for overhaul single-handed make no 
attempt to put right defects of the body work. Yet 
though this work is to a considerable extent the field 
of the specialist, it is no more so than is the engine or 
the transmission system, and the average “ handy ”’ 
owner-driver might well be able to carry out some of 

the minor repairs himself without reference to a 

dealer. 

Mr. Butler’s book is perhaps too advanced for the 
use of the owner-driver, but those who are piqued 
by their lack of knowledge of the subject will find 
much to interest them in it, while to, the specialist it 
will appeal as a complete treatise on the subject, 
dealing, as it does, with the design and construction of 
all types of body from that of the small private car 
to the double-deck omnibus and the heavy lorry. 
Mr. Butler, feeling that the design of any part, such, 
for instance, as the bottom framework, is similar for 
any type of vehicle, be it omnibus, delivery van, or 
private car, the different kinds only varying in detail 
and in seale, has adopted the method of devoting a 
chapter to each important part. Thus chapters four 
to eight inclusive are concerned with the bottom 
framework ; the side framework; the front frame- 
work partitions and transverse units; the back 
framework ; and the roof construction respectively. 
Other chapters in the earlier part of the book are 
devoted to a discussion of timber and of the various 
metals used in the work of body building, while in 
the later chapters the general features of design, the 
various fittings, painting, and trimmings are discussed. 
The final chapters are concerned respectively with 
repairs and costing. A very valuable feature of the 
book is the large number of drawings, many in per- 
spective and some of them carefully dimensioned, 
showing the construction of various parts and the 
characteristics of joints, &c. An index makes rapid 
reference to any point easy. 


The Roads of England. By R. M. UC. ANDERSON. 

London: Ernest Benn, Ltd. Price 8s. 6d. 

AT a time when there is acute controversy over the 
rival merits, restrictions, and costs of the rail and the 
road, it was a pleasure to pick up a book such as this, 
telling in an unaffected way of the history of the roads 
of England, probing their origins, and recording their 
vicissitudes in a light and easily read manner without 
any show of that erudition which, for the ordinary 
uninstructed mortal, is likely to interfere with the 
atmosphere. There is a bibliography at the back for 
those who, not contented merely to spend a pleasant 
evening, wish to follow up the matter further. 

Living, as we do, among a generation used to 
careering at speeds up to and above 60 miles an hour 
along specially prepared highways, it is only occa- 
sionally—perhaps when idling contentedly through 


the byways of a sunlit countryside—that the memory 


of what the roads have stood for in the past occurs to 
us. The magic of a track passing through forests, 
over downs, around lakes, or through ancient sleepy 
villages, is lost in a speeding car that leaves a mile 
behind it every minute.- This book brings back some 
of the glamour we felt in childhood as we traced the 
course of the road as it rounded the hill and imagined 
with childish fancy the towns and villages it passed and 
the strange people that trod upon it. In those days the 
road was a path leading straight to adventure. Now- 
adays, concentrating on the present and worshipping 
efficiency, we tend rather to complain of the roughness 
of the surface and to show impatience as the road 
curves than to linger over possible explanations for 
its winding character. Many there are, it is true, 
more thoughtful, or perhaps rather less intent upon 
business, who delight in sudden twists and corners 
and deplore the necessity for building the wide 
straight highways that make, as it were, a gash across 
the countryside. Yet the business man is true to his 
principle of efficiency ; for it was inefficiency that 
allowed the roads to become winding. 

It would seem that something in the mental make- 
up of mankind demands straight roads. The Roman 
highways stretched from town to town so straight 
that the deviations can only be traced upon a map. 
But much more ancient roads than those of Rome 
were just as straight. The oldest tracks traceable 
in England radiating for the most part from Salisbury 


Plain and clinging to the tops of the hills run unswery- 
ing from place to place. How they were laid out is 
mysterious, but they are still there for anyone 
sufficiently active to follow. The Harroway leading 
from Marazion in Cornwall, right across England 
to Dover, later became in part the Pilgrims’ Wa, 
from Winchester to Canterbury. The Ridgeway 
and the Icknield Way followed the line of the 
Wiltshire and Berkshire Downs to the Chilterns 
and Norfolk, and the Fosseway connected the 
Dorsetshire Downs with Lincoln. So well placed 
were many of these trackways that the Romans 
made use of them and laid their roads upon them. 

When the Romans left in the fifth century England 
was traversed by great roads, “arterial” perhaps to 
a greater extent even than those of the present day. 
Never until the opening of the present century have 
such roads been made and maintained, but with the 
departure of their constructors they were neglected 
and allowed to fall into decay. Here a bridge broke 
down and the traveller, turning to right or left, to 
find a ford made a wind in the road ; there the failure 
or stoppage of an aqueduct formed a marsh and 
generations of travellers, seeking a drier course, beat 
out a new and winding track. In the early Middle 
Ages, while reverence was felt for the great roads 
of the Romans, about the making of which legend 
after legend was told, no engineer could be found 
to keep them in repair. During the great age 
of Gothic building—strange paradox---the state of 
the roads became worse and worse. The practice of 
making a new track-—hardly to be called a road 
alongside the old one, impassable from “ great 
Paynes, Perils and Jeopardie,’’ became usual 
that half-a-dozen tracks might be found side by 
side. Here lies the secret of the true reason 
for the winding character of English roads. 
Mr. G. K. Chesterton’s extravagant suggestion of 
“the rolling English drunkard made the rolling 
English road ’’ is not, then, so far from the truth ! 
To quote the author: “It does not appear that 
between the fourth and the seventeenth centuries a 
single new road was deliberately constructed in 
England.” 

The roads have had many vicissitudes. Recovery 
from the appalling state into which they had fallen 
was encouraged by the advance of trade and some 
considerable attention was being paid to them 
albeit by the toll system—-when the newly invented 
railways drew the traffic from them and left them 
lying desolate and deserted across the land. For fifty 
years the work of Telford and Macadam almost went 
for nought. It is perhaps poetic justice that in 1932, 
a century after their birth, the railways, which, at 
their advent, drew nearly all the traffic from the 
roads, should be complaining of the unfair competition 
of mechanically-propelled vehicles on the country’s 
highways. 


sO 


Jane's Fighting Ships, 1932. Edited by Dr. Oscar 
Parkes, O.B.E. London: Sampson Low, Marston 
and Co., Ltd. Price £2 2s. net. 

THE new edition of ** Jane’s ’’ appears at a time when 
all nations have settled down to await the results of 
the Disarmament Conference, and the naval pro- 
grammes after a severe curtailment are slowly being 
reconsidered. During 1932 a few new vessels were 
commissioned and some interesting reconstruction 
work was carried out, and, as usual, the editors have 
reproduced excellent photographs of the new and 
altered ships. 

The British section includes photographs and par- 
ticulars of the ‘‘ Arethusa,”’ ‘‘ Leander,”: ‘* Guardian,” 
and various other new and reconditioned warships. 
Among the United States ships will be seen the re- 
built ‘* New Mexico,” new cruisers of the ‘“‘ Astoria ”’ 
type, and destroyers of the “‘ Dewey ”’ class, the latter 
showing a leaning towards British practice on the 
part of American naval architects. Japan, as in the 
past. is still producing vessels of unusual design, as 
the photograph of the ‘‘ Atago,” with its astounding 
bridge and heavily raked forward funnel, shows. 
Yet notwithstanding its bizarre appearance, the 
cruiser has, in the opinion of the Editor, many features 
of interest, and much ingenuity has been used in the 
placing of her torpedo batteries amidships. The 
ships of some forty-eight navies are described in 
the book, and the number of reproduced photographs, 
designs, and silhouettes is larger than ever, over 350 
new blocks having been employed to record modifica- 
tions in warships, flags, and uniforms during the past 
year. 

The annual appearance of this volume is an event 
of first importance to those connected with naval 
matters in all countries, and we need say no more 
than that the editors and publishers have produced 
another book of exceptional interest and value. 


BOOKS RECEIVED. 


Basic German for Science Students. By M. L. Barker, 
M.A., Ph.D. Cambridge: W. Heffer and Sons, Ltd. 
Price 6s. net. 

Street Traffic Flow. By Henry Watson. London : 
Chapman and Hall, Ltd., 11, Henrietta-street, W.C.2. 
Price 21s. net. 

Specification. Edited by F. Chatterton. London : 
The Architectural Press, 9, Queen Anne’s-gate, 8.W.1, 
Price 10s, 6d, net. 
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The British Industries Fair at Birmingham. 


No. 


IIT. 


(Continued from page 188, February 24th.) 


Mavor AnD Couxson, Lr. 

( NE of the greatest points of interest in the Quarry- 

to-Road section of the Fair is that many of the 
machines may actually be seen in action—a thing 
impossible for such large devices in an ordinary 
showroom. This enables a much better estimate to 
be made of the capabilities of a loader such as that 
exhibited by Mavor and Coulson, Ltd., of Glasgow. 
Some idea of the details of this loader can be gleaned 
from the accompanying engraving Fig. 15. Essen- 
tially it consists of three parts: a self-propelling 
chassis mounted on wheels, or on wheels at the back 
and caterpillar tractors at the front; a gathering 
head provided with two swinging arms to feed the 


capacity is such that about 2} cubic yards (14 tons) 
of coal or other loose material weighing about 56 Ib. 
per cubic foot can be moved in one minute. 


PNEULEC, LTD. 


Foundry equipment of all sorts is to be seen on the 
stand taken by Pneulec, Ltd., of Smethwick, and all 
those who are interested in foundry machinery should 
certainly pay the stand a visit. The subject of our 
first illustration, Fig. 16, is a magnetic moulder, 
similar to that first brought out in 1931, but having 
considerable improvements. These machines use 
D.C. electric current direct from the mains and are 
operated on the solenoid principle. Operating costs 

















FiG. 15—TRANSPORTABLE LOADER—MAVOR AND COULSON 


material on to a conveyor ; and, over the back of the 
vehicle, a second rear conveyor for carrying the 
material to any desired point. The machine is driven 
by a petrol or paraffin engine or, if desired, electrically. 
In operation it is fed into the pile and the two gather- 
ing arms, working alternately, sweep the material on 
to the front conveyor. Each arm is constrained by a 
link near the upper end and a crank pin engaging 
with a plate near the centre. These plates are rotated 
through bevel gearing, thus giving the swinging 
motion to the feeding arms, the shape of which is 


are claimed to be the lowest of any power moulding 
machine. As an instance the makers state that the 
machine exhibited has a rating of 114 kW per hour, 
which means that, operated to give an output of 
thirty half moulds per hour, and allowing two seconds 
each time for the application of power, the cost would 
amount to just over 14d. per eight-hour production 
day, assuming electricity to be obtainable at Id. per 
unit. Power, it will be observed from the foregoing, 
is only consumed while actually squeezing. The 





pattern is stripped from the mould on the return 














FiG. 16--MAGNETIC MOULDER 


adapted to the nature of the material to be loaded. 
In order that the operation of feeding the machine 
into the pile may he made easy it is arranged that a 
single lever operates both the clutch for propelling 
the loader and the brake. The gear-box gives one 
speed in each direction, a low speed for feeding and a 
higher speed for travelling from place to place or with- 
drawing from the pile. 

In the working position the gathering head is in 
contact with the ground, but for travelling or for 
working at a higher level it may be raised by a 
hydraulic jack. The conveyor is 20in. wide and runs 
at a speed of 250ft. to 300ft. per minute. It consists 
of four straight plies of cotton duck, impregnated with 
rubber and rubber covered. The rear conveyor is of. 
similar construction. Both the rear conveyor and 
the gathering arm may be swung relatively to the 
chassis so that the delivery end may be kept over 
the correct point when the machine is manceuvred. 
The whole affair is manceuvred by one man, all the 
controls, those of the engine, clutch, gears, brake, 
conveyors, &c., being brought within his reach. Its 











FiG. 17--JAR ROLLOVER MOULDING MACHINE 


stroke from squeezing by gravity. Special attention 
has been directed to the question of alignment to 
ensure an accurate pattern draw. The machines are 
built with guide rods in the four corners of the table, 
and at the time the “ draw ” commences these rods 
are in full bearing. 

Owing to the fact that they are entirely new. 
machines, the two exhibits illustrated in the remaining 
engravings, Figs. 17 to 19, may perhaps arouse even 
greater interest. The jar rollover machine exhibited 
is the smallest of the range manufactured. It has a 
turnover plate 20in. by 36in., and a maximum rolling 
over capacity of 750lb. Claimed to be the fastest 
operating jar rollover built, it will make a complete 
cycle of operations—that is, jarring, rolling over, and 
drawing the pattern—in one minute. All operations 
are oil controlled, and movement, it is stated, is 
always steady and positive, with an entire absence of 
jerkiness. One rotary valve controls the operations, 
and where the machine is equipped with gravity 





roll-off and a length of roller conveyor, as shown in the 
illustration, Fig. 17, the operator does not have to 








handle the finished mould from the machine. Where 
equipment is suitable, arrangements may be made for 
the production of two half moulds at each operation. 
Pneumatic clamps may be fitted to hold the turn- 
over board and mould during rolling over. 

The machine is built so that both the jarring 
machine and the rollover and pattern draw are fitted 
up on one sub-base, requiring oply a small block of 
concrete by way of foundation. Its construction can 
be seen in the engraving, Fig. 19. The last engraving, 
Fig. 18, shows a sand mixing mill. This is both a 
milling and mixing machine, and differs from earlier 
mills by the incorporation of the beater idea and in its 
mechanical construction generally. The mill 
equipped with a runner for milling and beaters for 
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IFIiG. 19—JAR ROLLOVER MOULDER—PWEULEC 


action on the sand, being positively revolved in their 
travel around the pan. The sand, therefore, is con- 
stantly broken down and mixed up and cannot become 
heavy and close. It is claimed that the combination 
of beaters, runner, and scientifically designed ploughs 
produces the finest effect so far obtaimed in sand 
mixing practice. Mechanically this mill shows con- 
siderable advance in design. The runner is fitted with 
combined thrust and radia] and roller bearings, and 
may be adjusted for clearance from the pan bottom. 
It is also carried on a rocker arm to allow of rise and 
fali. The main drive shaft is carried in three ball- 
bearing self-aligning pedestals, and the vertical shaft 
in ball and roller bearings. All the bearings are fully 
protected and the machine is constructed so that any 
adjustment required can be quickly and easily made. 
The machine demonstrated is a 6ft. pan size having*a 








Fic. 18—SAND MIXING MILL—PNEULEC 


batch capacity of 6cwt. The main drive shaft runs 
at 104 r.p.m. and the vertical shaft at 26 r.p.m. A 
10 H.P. motor is required to drive it. 


Tue SeLtas GAs AND ENGINEERING Company, Lrp. 


Those interested in furnaces and their operation 
who visit the Fair will have an excellent opportunity 
of comparing the advantages of the three methods of 
heating—gas, oil, and electricity—for many exampies 
of each type are to be seen on the various stands. 
Gas-fired furnaces are exhibited by the Selas Gas and 
Engineering Company, Ltd., of Manchester, and a 
neatly designed tilting furnace of this firm’s design 
is illustrated in Fig. 20. It is particularly suitable 
for aluminium melting, has a capacity of 336 Ib. per 
charge of that metal, and is claimed to be capable of 
dealing with between ten and eleven full charges in an 
ordinary ten-hour day. When gun-metal and copper 
are melted, the weight of each charge is about 50 per 
cent. greater, and an output of between seven and 
eight charges per day is usual. Designed on the open- 
flame principle, the melting and combustion chambers 
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are combined. Heat is transferred to the melt direct 
from the flame, by surface combustion and by radiant 
heat from the sides and crown of the combustion 
chamber. As the details of the design of the furnace 
are clearly shown in the engraving, it is hardly neces- 
sary to give any lengthy description. It should be 
noted, however, that the gas burners are situated in 
the upper half of the furnace lining and inclined 
towards the axis. They are arranged in staggered 
positions on both sides with the object of ensuring 
even heating, and are connected to branched gas 
bars terminating in a swivel joint through which 
connection can be made to the gas supply. There 
is a flue at the top of the furnace, but no structural 
flues are required. A specially shaped attachment 
above the flue outlet is capable of holding pouring 
crucibles in an inverted position in the direct line of 
exit of the flue gases. All the tilting furnaces made 
by the company are arranged for gas firing with the 
Selas patent automatic premixed gas and air system, 
which will be described in a later paragraph. 

As an example of the results which may be obtained 





and so cuts off the supply of mixture from the mixing 
chamber. As a check on the gas and air properties, 
a pilot light is provided, the flame of which indicates 
at once when a change has occurred. This apparatus 
is made in nine different sizes, the capacities ranging 
from 1000 to 25,000 cubic feet of mixture per hour, 
and is suitable not only for supplying furnaces, but 
also for very many other industrial applications in 
which gas is used as a fuel. 


TECALEMIT, LTD. 


Manufactures of Tecalemit, Ltd., are so well known 
and have so many applications in every industry 
that there is no need for us to make more than slight 
reference to the stand at the Fair. In any case there 
is so much to be seen thereon that it would be quite 
impossible to set about describing it all. The accom- 
panying engraving, Fig. 22, shows a typical little 
device made by the firm and intended for insertion in 
lin. or 2in. pipe lines supplied with lubricant by a 
compressor. At various points where a small pipe 
is to be taken off the main line for supplying lubricant 
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industries, is also shown. This includes many forged 
parts made by the associated firm, Daniel Doncaster 
and Sons, Ltd. In this display an interesting innova- 
tion is the new ‘‘ Valmax ” valve steel, a develop- 
ment of the older silchrome steel, but with much 
increased strength at high temperatures, and highly 
resistant to the embrittlement which was a drawback 
of the older valve steels. There are also several new 
alloy steels designed to replace more expensive types 
of alloy steels. The Steel, Peech and Tozer branch 
is also showing the new “ Phenix’’ all-British 
rapid machining steel, with specimens of parts 
machined therefrom at speeds of over 400ft. per 
minute. <A full range of sections and plates made 
by the Frodingham Iron and Steel Company, Ltd., 
and the Appleby Iron Company, Ltd., is also 
shown, including the latest 24in. by 7}in. and other 
large rolled steel joist sections, and also notable 
examples of pressings from plates. The same branches 
have a display of pit props and mine arches, including 
a new design of collapsible pit prop. 

The United Strip and Bar Mills branch exhibits 
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FiG. 20—GAS- FIRED TILTING FURNACE--SELAS 


with a gas-fired tilting furnace of the type described, 
the makers have previded us with the following figures, 
which, it is stated, were obtained in actual produc- 
tion.. The fuel used-was gas with a calorific value of 
475 B.Th.U. per cubic foot and the metal melted 
2L 5 aluminium alloy. In a normal working day 
from 7.30 a.m. to 5.30 p.m. eleven heats were 
obtained, the first being from cold. Each charge 
was of 336 Ib., the average time per melt was 46 min. 
and the average gas consumption 2-73 cubic feet per 
pound of metal. Taking the price of gas at 2s. Id. 
per 1000 cubic feet, the cost works out at 0-068d. 
per pound. 

There is so much to be seen on the Selas stand that 
we cannot hope to mention everything. The gas and 
air-mixing apparatus illustrated by the engraving, 
Fig. 21, is of considerable interest. It is a matter 
of some difficulty efficiently to mix town’s gas and air, 
since the former has a density of only about one-half 
that of the latter, while if the advantages of supplying 
the burners with a mixture are to-be properly utilised 
the gas and air must be mixed very intimately indeed. 
It is claimed that this apparatus automatically ensures 
a correctly proportioned ‘mixture, regardless of 
fluctuations in the gas supply, variable initial gas and 
air pressures, and several other possible causes of 
trouble. A gas governor—see Fig. -21—receives 
the gas from the ordinary source of supply and 
admits it to a mixing chamber at atmospheric pres- 
sure. Air enters the mixing chamber from the 
opposite side. Within the mixing chamber there is 
a cylinder and piston mechanism having gas and air 
inlet ports and an outlet port for the mixture. Accord- 
ing to the demand on the apparatus the piston rises 
and falls, opening and closing the various ports, but 
maintaining always a correctly proportioned supply 
of gas and air. By means of a nut on the top of the 
chamber, which may be turned to right or left, the 
proportion of gas to air of the mixture may be altered 
and set to give any desired composition. Once set, 
it may be locked in position. A suitable safety device 
ensures that excess air may not enter the device in 
dangerous quantities. From the mixing chamber the 
gas and air pass through a back pressure valve to a 
rotary compressor, where the pressure is raised to 
about 32in. water gauge above atmospheric. If for 
any period the supply from the apparatus exceeds 
the demands of the burners, a pressure governor 
connects together the outlet and inlet branches of the 
compressor, so that the back pressure valve operates, 
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to a moving part these “boosters”? are inserted. 
Besides acting as valves they allow lubricant to be 
pumped at a pressure of 5000lb. per square inch 
through stee]-cased rubber hose or other piping to the 
required point. The engraving is practically self- 
explanatory. When the handle operating the plunger 
is raised, lubricant can enter the sleeve from the main 
pipe through suitably placed holes. Forcing down 
the handle then pumps the grease along the small pipe 
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FIG. 22—BOOSTER VALVE—TECALEMIT 


line through a spring-controlled non-return valve at 
the bottom of the sleeve. 


Tse Unirrep STEEL Companiess, Ltp. 


At their stand, the United Steel ‘Companies, Ltd., 
whose head office is at 17, Westbourne-road, Sheffield, 
show a comprehensive array of their manufactures 
of steel and allied products. 

The Samuel Fox and Co., Ltd., branch of the con- 
cern, has displays of cold-worked steels in strip and 
wire form, including a special exhibit of high-class 
wires for the textile and domestic utilities industries, 
and all varieties of strip. Amongst the latter are 
specimens of lacquered steel strip—an industry 
new to this country, as this material was formerly 
allimported. This material can be blanked, stamped, 
and perforated without chipping or flaking the 
surface. The same branch is also showing a new pro- 
duct in the form of nickelled steel strip, and other 
forms of plated strip, and of stainless steel in cold- 
worked forms. A comprehensive display of machined 


parts made from “ Stocksbridge”’ alloy steels for, 


the automobile, aircraft, and general engineering 





FIG. 21—GAS AND AIR MIXING APPARATUS—SELAS 


steel strip in mill coils of 5 cwt. each, and also struc- 
tural ferro-concrete bars ready bent and hooked for 
fixing. The Workington Iron and Steel Company 
shows a selection of pig irons pf West Coast hematite 
grades, and also the ‘“‘ Uco ” series of malleable and 
foundry special and cylinder irons. Some remarkable 
castings made from these irons are also to be seen, 
A display of railway springs of the laminated, spiral, 
and volute type is also included, and several specimens 
of springs made from chrome-vanadium, ssilico- 
manganese and other spring steels, which are used 
for road vehicle springs. 


Murex WELDING Processes, LTD. 


Several new types of electrodes for arc welding 
are shown in use on the stand of Murex Welding 
Processes, Ltd., of Walthamstow. An electrode 
known as ‘“ Fastx’”’ has only recently been placed 
on the market to meet the demand for an electrode 
for high-speed welding. Another electrode shown 
is known as “ Hardx,”’ and is specially manufactured 
for the hard surfacing of metals, the Brinell hard- 
ness of the metal deposited from the electrode 
being from 640-670. No quenching or other treat- 
ment is required to obtain this high figure. The 
nature of the deposited metal is said to be such that 
a very smooth and even surface is usually obtained 
during the welding, thus avoiding any subsequent 
grinding operations. The use of special electrodes 
for welding thin gauge metal sheets is also being 
demonstrated. In view of the growing interest which 
is being taken in the welding of thin metal sheets 
by the are process, several types of plant are being 
exhibited for that purpose, one of the machines 
shown being the ‘‘ Polyarc’’ welder. With a D.C. 
or ordinary A.C. plant the deposit rate is limited, 
but with a three-phase transformer or generator 
and by means of the “ Polyarc”’ apparatus, it is 
said that the welder can operate two electrodes 
and more than double the speed of welding, thus 
considerably reducing labour costs. The “ Polyarc ” 
pervebir and self-contained, three-phase static trans- 
ormer, which suits any voltage and serves one or 
two welders, is said to cost very little more than an 
ordinary single-operator machine, and has the addi- 
tional advantage of a very low current consumption. 
Briefly summarised, the advantages claimed for 
the apparatus are: (1) There are no moving parts, 
and, consequently, no wear; (2) as oil cooling is 
adopted, the apparatus is suitable for continuous 
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use ; (3) two electrodes can be used at one point, 
thus increasing the deposit and increasing the speed 
of welding; and (4) the three-phase transformer 
can serve two welders employed on similar work, 
each using one electrode. The “‘ Polyarc ’”’ transformer 
can also be used for welding very thin sheet metal, 
and for cutting. 

Another type of machine specially designed for 
welding thin sheet metal is a motor generator, 
which is designed to supply each operator with 
from 10 to 30 ampéres in steps of about 1 ampére, 
thus giving a satisfactory range of current for the 
work. If desired, the set can also be used for heavier 
work by connecting two or more circuits in parallel. 
A four-operator set can be connected, for example, 
to supply two operators, each with 10 to 30 ampéres, 
the remaining two circuits being combined to supply 
a third operator with 20 to 60 ampéres, or all four 
circuits cam be connected to supply one operator 
with 40 to 120 ampéres. 

BaBcock AND Witcox, Lip. 

The stand taken by Babcock and Wilcox, Ltd., of 
Farringdon-street, London, is one of the most 
interesting in the Fair. The exhibits are concerned 


less with boilers themselves than with accessories, 
such as driving gear for chain-grate stokers, pulveriser 
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mills, pulverised coal feeders, and various valves, 
soot blowers, &c. Models of typical boilers are, of 
course, to be seen, and a complete single-pass super- 
heater designed for a steam pressure of 385 Ih. per 
square inch and for a delivery of 228,000 lb. of steam 
per hour at a final temperature of 710 deg. Fah. 
makes an outstanding exhibit and is well worth 
investigating. A good deal of attention should be 
directed to the pulverised fuel equipment. There 
is a Fuller-Bonnot mill, which consists essentially 
of a cylinder containing a number of steel balls, 
the whole rotating at about 30 r.p.m. Raw coal is 
introduced into the mill by a feeder which is capable 
of regulation for the purpose of controlling the supply. 
The coal is finely pulverised by impact and attrition 
arid is withdrawn by an exhauster fan through an 
external separator situated above the mill, where any 
over-sized particles are rejected and returned to the 
mill for further grinding. No magnetic or other 
separator is required, as any tramp iron or foreign 
material merely adds to the grinding charge. An 
internal classifier is fitted within this mill with the 
object of withdrawing particles so soon as they are 
sufficiently ground. This member is made of per- 
forated sheet steel in cylindrical form, is located 
concentrically in the grinding cylinder, and extends 
through about 75 per cent. of the length of the grind- 
ing zone. The end of the classifier near the feed end 
of the mill is closed with a blank plate, supported by 
three tie rods, while the other end communicates 
with the discharge conduit of the grinding cylinder. 
Since the perforations are equally distributed over 
the entire periphery of the classifier, it is obvious that 
finished material will be removed with equal effect 
over practically the entire length of the mill. The 
sweeping action of the air is very effective, owing to 
the fact that over one-half of the perforated area is 
directly exposed to the surface of the mass. Further- 
more, the air exit is at a right angle to the mill outlet, 
so that a tendency exists to bring about a vertical 
action within the grinding zone, thereby causing 
turbulence, a desirable feature, resulting in more 
effective removal of the finished product from the 
mass. 

Another exhibit of considerable interest concerned 
with pulverised fuel firing is the Bailey feeder, 
illustrated by the line engraving Fig. 23. If 
pulverised coal in storage could be kept in an abso- 
lutely uniform condition as to fluidity, provision 











could be made to take care of other conditions, 
assuming that they would remain constant. Unfortun- 
ately, however, the fluidity varies. Powdered coal 
freshly delivered to a bin is as a rule quite fluid, 
whether delivered by a screw conveyor or from a pump- 
ing system. In a freshly filled bin it is aerated and 
behaves to a large extent like water, but after standing 
for a few hours and with the possible aid of ordinary 
plant vibration, it will become extremely compact. 
Ordinarily, in the case of a bin that is not allowed to 
run absolutely empty, the coal at the lower portion of 
the bin hopper will be found to be quite compact, 
whereas freshly delivered coal will be quite aerated. 

Pulverised material feeders as manufactured by 
Messrs. Babcock and Wilcox are divided into two 
classes, namely, the screw feeder and .the Bailey 
feeder. The screw feeder is suitable for small capa- 
cities, say, from 500 Ib. to 3000 lb. per hour, whereas 
the Bailey feeder has been developed up to 20,000 Ib. 
per hour. It is, however, usually constructed in 
capacities of 4000 lb. to‘10,000 Ib. per hour and the 
power consumption is 0-3 kW per ton. It is designed 
to serve as a meter as well as a feeder and incidentally 
to eliminate the flooding which is liable to occur 
with screw feeders. The distributor—see Fig. 23 


—which revolves above the upper plate, serves to 
put the coal into a uniform condition before it is 








tant unattended transformers and switchgear at any 
selected point. Owing to the provision of facilities 
for the remote indication of instrument readings and 
switch positions, the control engineer can ascertain 
the conditions existing throughout the entire system 
and, from the central station, carry out at any point 
the operations necessary in connection with load 
variation or for the restoration of service in the event 
of the supply failing. Although the system is specially 
designed to meet the requirements of distribution 
schemes, it is equally suitable for centralising the 
control of converting sub-stations, synchronous con- 
denser equipments, mercury arc rectifier stations, 
induction regulators, water and sewage pumping 
stations, hydro-electric plant, and other types of 
equipment. The principal components consist of 
automatic selectors and relays similar to those 
employed in the public telephone service, and, 
wherever possible, the tandem principle of connection 
is employed for all points which it is desired to control. 
There are only four pilot wires, which may consist of 
two pairs of ordinary telephone lines, terminated at 
the control point, and across these wires the control 
apparatus at each remote station in the area may be 
connected, or, if more economical, separate groups 
of pilots may radiate from the central office to serve 
different sections of the network. 
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delivered to the fluffer wheel. The coal in passing 
around in the fluffer wheel is rotated 180 deg. and 
before it is delivered to the mixing tee is rotated 
another 180 deg. in the feeder wheel. Because of this 
principle and the fine clearances allowed, flooding is 
claimed to be precluded. The uniformity of feed is 
brought about to a large extent by the fact that the 
distributor arms in their rotation cover quite a large 
area, thus keeping a large proportion of the coal in 
the supply bin moving. Coal that is kept moving is 
more easily handled. Directly above the distributor 
in the upper portion of the feeder housing cut-off 
gates are provided for the purpose of cutting off the 
supply when it becomes necessary to repair the feeder 
or take it out of service. The Bailey feeder, we are 
told, is not as sensitive to wet coal in its operation as 
is a screw feeder. This fact, state the makers, was 
clearly demonstrated in an installation in which wet 
coal had made it practically impossible to operate 
with screw feeders owing partly to the tendency of 
the wet coal to pack at the feeder hopper and partly 
to the fact that this particular wet coal was causing 
an excessively high rate of wear on the feeder screw. 
The result in this case was a choking up at the throat 
leading to the feeder and a tendency for the feeders 
eventually either to flood after they were cleaned of 
wet coal or to pack and bind so tightly that the 
motors could not rotate them. Screw feeders were 
taken out and the same motors used to operate 


: Bailey feeders. The latter, owing to the much wider 
‘area from which they took their supply of coal, 


eliminated the tendency of the wet coal to choke the 
feeder inlet, and the fluffing effect tended to prevent 
packing within the feeder parts, which, incidentally, 
reduced the wear. The amount of wear was not 
serious, while in the screw feeders it was of quite 
serious proportions. 


THe GENERAL ELectTRIC Company, Lirp. 


One of the most interesting exhibits of the General 
Electric Company, of Witton, Birmingham, is a ten- 
point tandem supervisory control system for use in 
conjunction with groups of small generating, con- 
verting, and distributing stations. In the case of an 
A.C. rural distribution scheme, for example, embracing 
a number of transformer kiosks fed from ring mains 
and equipped with on-load tap-changing gear, it is 
possible by means of simple and inexpensive apparatus 
to concentrate the control and supervision of all dis- 
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FiG. 23--BAILEY PULVERISED COAL FEEDER BABCOCK 


In the case of an area in which the system serves a 
group of transformer kiosks of the smaller type a 
typical method is to connect the various distribution 
points by pilots to a control station centrally situated. 
According to the location of the kiosks, they may be 
connected individually or, if conveniently situated, 
bridged across a common circuit tapped in at other 
stations. Alternatively, all kiosks may be grouped 
together and served by a main pilot line from the point 
at which the control apparatus is centralised. The 





FIG. 24--STANDARD CONTROL CABINET—G.E.C. 


facilities which may be provided in connection with 
any or all of the distant kiosks include, for example, 
the use of the pilots for telephone communication 
with the control station, and the following service 
operations :—(1) Indicate and close No. 1 feeder oil 
switch ; (2) indicate and open No. 1 feeder oil switch ; 

(3) indicate and close No. 2 feeder oil switch; (4) 
indicate and open No. 2 feeder oil switch ; (5) indicate 
and close transformer oil switch; (6) indicate and 
open transformer oil switch ; (7) indicate L.T. system 
voltage and position of transformer tap-changing 
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switch ; (8) raise transformer ratio ; (9) lower trans- 
former ratio ; and (10) indicate L.T. current. A wide 
variety of combinations can be arranged and, if 
desired, the system may be adapted to give continuous 
remote indication of all switch positions. Where the 
amount of equipment at a sub-station renders it 
necessary to provide facilities for more than ten 
independent operations, the plant may be treated as 
two separate units and, for the purposes of control, 
served by the same pilots. The apparatus employed 
at the control station may be mounted in any con- 
venient manner, and the operating keys, indication 
lamps and meters may be grouped on a panel, fitted 


ncenren 


Gh ssl aes 


ey 
as 


iy 


Sytner oo apm 





jam 





Sea 





FiG. 25—-RURAL TELEPHONE SWITCHBOARD-—G.E.C. 


on a control desk, or assembled in a compact cabinet. 
Owing to its convenience the latter scheme is usually 
preferred, and the standard type of control cabinet 
is illustrated by Fig. 24. Equipped initially for the 
control and supervision of only two distant sub- 
stations, the cabinet includes three keys designated 
“ start,” “‘ operate,” and “ phone,”’ a row of ten keys 
each associated with a particular operation, and two 
keys with provision for another eight keys for station 
selection. Above the ten operation keys and those 
for selecting the distant points are the associated 
check-back lamps, whilst at the top of the cabinet 
there is a screen which indicates the tap-changing 


FIG. 26—AlIR HEATER UNIT—G.E.C. 


switch positions by illuminated number plates. The 
only equipment apart from the cabinet consists of an 
ordinary telephone instrument and a 50-volt storage 
battery of small capacity. The apparatus for each 
sub-station also consists of a small cabinet containing 
the relays, selector equipment, &c., and a telephone 
instrument, if desired. The local D,C. supply for the 
operation of the sub-station apparatus may again 
be obtained from a small storage battery or from an 
existing tripping battery if available. 

A twenty-five-line rural automatic exchange 
switchboard (Fig. 25), shown on the stand, consti- 
tutes a two-digit exchange with connection by junc- 





tion lines to one or more neighbouring main exchanges, 
and as many as four units can be combined to provide 
a capacity of 100 lines—ninety subscribers’ lines and 
ten junctions. Subscribers’ meters automatically 
register the effective local cails originated on each 
subscriber’s dial. In addition, the switchboard is 
designed to provide service on coin box and call office 
lines. 

An electric furnace is shown in operation for the 
continuous bright annealing of brass strip. It is rated 
at 30 kW and is fitted with a water cooling 
zone at the discharge end. Every part of each indi- 
vidual strip is said to receive precisely the same heat 
treatment and the temperature of the strip can be 
adjusted exactly and maintained at the desired value 
automatically. The annealed strip leaves the furnace 
perfectly bright and free from oxidation, the artificial 
atmosphere within the furnace being produced by an 
electrically heated ammonia burner fitted with the 
usual cleaning and cooling arrangements. The strip 
is drawn through the furnace and coiled at the dis- 
charge end by means of electrically driven equipment 
supplied by W. H. A. Robertson and Co., Ltd., of 
Lynton Works, Bedford. For metal melting a model 
of a ‘‘ Witton ” high-frequency furnace is shown for 
dealing with steel, ferrous alloys, and some non- 
ferrous alloys, such as nickel chromium, &c. An 
electrode boiler exhibited is of the cylindrical vertical 
type with riveted dome ends, and the principle of its 
operation is that the water to be evaporated acts as a 
resistance between electrodes in the boiler. A new 
and compact unit air heater, incorporating a 16in. 
induction fan and adjustable louvres (Fig. 26), will 
appeal to those interested in the heating of factories, 
garages, &c., where the fitting of tubular types of 
heating units around the walls is undesirable or 
impracticable. The heater incorporates a 6-kW 
battery of open coil air heaters, the purpose of the 
adjustable louvres being to vary the angle of pro- 
jection of the warm air, which is dependent to a large 
extent on the height of the heater from floor level. 

Besides electrical measuring instruments, such as 
ammeters and voltmeters, loading coils, relays, and 
circuit breakers are shown. 


DONOVAN AND Co. 


A comprehensive display of ironclad switch and 
fuse gear of the ‘‘ Safuse’’ and “ Donlok”’ types, 
together with control and starting gear of the A.C. 
manual, A.C. automatic, D.C. manual and D.C. 
automatic types is to be seen on the stand of Donovan 
and Co., of Birmingham. Ironclad plugs and inter- 
locked switch sockets are also shown in sizes up to 
100 ampéres. A large cinema dimmer with individual 
and master control is another exhibit. Among 
apparatus not previously shown at the Fair is an 
ironclad dust-tight switchboard, comprising an 





improved type of welded bus-bar chamber connected 


” 


to a number of “ Safuse ’’ switches, this being the 
latest form of the ‘“ Safuse’’ industrial panel for 
centralised distribution in factories and similar 
places, supplied at pressures up to 600 volts. Large 
and small A.C. and D.C. contactors, push-buttons, 
and other accessories for automatic control are 
distributed about the stand, which is well worthy 
of a visit by those who are interested in electric 
control apparatus. 


Higes Morors. 


Motors of various kinds, including two and three- 
phase induction machines of the squirrel-cage and slip- 
ring types, single-phase motors of the split-phase and 
repulsion start induction types, D.C. machines and 
tixed and variable-voltage generators, are shown by 
Higgs Motors, of Witton, Birmingham. Other 
exhibits consist of motor generators, flange-mounted 
motors, polishing motors, battery charging sets, and 
back-geared motors, &c., There is a comprehensive 
range of machines from } to 50 horse-power. 


SANDERSON BROTHERS AND NEWBOULD, Lip. 


The accompanying line engraving, Fig. 27, shows 
part. of a “‘ Sanbold ” segmental saw similar to that 
shown in operation by Sanderson Brothers and New- 
bould, Ltd., of Sheffield. The illustration, besides 


indicating the method adopted for fixing the segments 
into the blade, also shows how the roughing and 
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FiG. 27 -SEGMENTAL SAW —-SANDERSON 


finishing teeth should be sharpened. When removing 
a segment the rivets are first drifted out, followed by 
the segment itself. After riveting the new segment in 
place all surplus metal must be removed from the 
ends of the rivets. It is claimed that the teeth are so 
formed that they remove the cuttings in spiral form 
and not-in lumps. In actual production it has been 
found that a saw of this type running at 100ft. per 
minute is capable of cutting through 5in. cupro- 
nickel billets in 41 seconds. 
(To be continued.) 








Turbo-Electric Liner 


No. 


(Continued from page 


N our last article we dealt principally with some 

of the special points in the design of the hull 
and the lay-out of the propelling machinery of this 
new liner. We now proceed to describe the method 
of controlling the propelling machinery and the im- 
provements made in the control arrangements. The 
two upper illustrations reproduced on page 222 show 
clearly the very compact arrangement of the four 
turbo-generator sets in the auxiliary engine-room, 
while the two lower engravings give a good view 
of the control platform, and show the control cubicles 
and the gauge board for one of the turbo-alternators. 
The general scheme of control adopted is shown 
by the accompanying diagram of the high-tension 
circuits of the propulsion equipment, which illus- 
trates the switching arrangements for the two alter- 
nators and the four motors. It will be seen that each 
of the two alternators is connected, to an independent 
set of bus-bars, from which it may be isolated by 
the switches AI1 and AI2 Each motor is also 
provided with a two-way isolating switch, enabling 
it to be connected at will to either alternator. By 
this means a large number of running combinations 
are available to deal with varying conditions of 
service, while a high degree of reliability has been 








ensured in case of emergency. It will be seen that 
each motor is furnished with two double-pole con- 
tactors, which enable the machines to be run either 
ahead or astern. 

The general method of turbine control is the same 
as that described in Tue. ENGINEER of December 
4th and llth, 1931, but while the same principle of 
the electrical control has been retained some im- 
provements in the electrical control apparatus have 
been made. 

Referring to the left-hand view at the bottom of 
page 222, it will be seen that the control apparatus is 
housed in separate but adjacent steel cubicles, the first 





of which forms the actual control panel. .These 
cubicles are installed in the centre of the main 


Queen of Bermuda. 
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192, February 24th.) 


engine-room, the operator having a full view of the 
ship’s telegraphs, which are of Siemens Brothers’ 
type. The two larger control wheels in the centre of 
the control panel are used for the starting sequence, 
while the adjoining two sets of concentric wheels 
actuate the mechanical emergency mechanism. Above 
and outside the main control wheels may be seen the 
two direction switches, each of which, in normal 
operation, controls the direction of rotation of two 
propellers, while in a corresponding position on the 
inside of the main control wheels are the two emer- 
gency switches which effect the instant removal of 
all excitation from the corresponding half of the pro- 
pulsion equipment. As the main control wheels have 
a travel of two complete revolutions, a large indicator 
dial is mounted above each wheel, so that the speed 
setting of the main control wheel may be seen at a 
glance by the operator. 

A propulsion motor may be taken out of service by 
operating the appropriate motor switch situated just 
above the indicating dial, while on the sloping deck 
are the ahead and astern lamps, which show the 
direction of rotation of the main motors. The front 
of this cubicle also carries four combined motor and 
alternator speed indicators, the necessary D.C. instru- 
ments for the field circuits, wattmeters for each 
motor, and A.C. ammeters and voltmeters, while 
alarm bells and lamps for each alternator are pro- 
vided to inform the engineer in case of an excitation 
failure. 

There are also provided green indicating lamps to 
show the engineer which of the booster and ventilat- 
ing fans are running, and temperature indicators 
for the motors and alternators. The booster field 
rheostats enable the alternator excitation to be 
increased, if necessary, during rough weather. Special 
stability indicators are provided to indicate the desira- 
bility or otherwise of increasing excitation in special 
circumstances. 

Reference may be made to the design of the main 
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high-tension direction switches, which are of the 
contactor type and embody the principles of the 
G.E.C. Salford pattern line-contact circuit breaker. 
These are of the latched-in type, so that the operating 
coils do. not remain continuously excited. Shunt 
blow-out coils are used instead of the series pattern, 
so that the use of flexible braids is reduced to a 
minimum, 

Behind the outer wing panel of the control cubicle 
are mounted the alternator, booster, and motor field 
contactors, controlled electrically from the main 
control wheels, or alternatively by the smaller wheel 
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DIAGRAM OF CONNECTIONS 


of the two concentric wheels used for mechanical 
operation. The field isolating switches are also 
mounted inside these wing cubicles, and are operated 
by the three handles in the front of each wing panel. 

A booster selector board is mounted at the side of 
the high-tension cubicle, containing the three starting 
equipments for port and starboard and spare booster, 
with change-over selector switches by means of which 
the spare booster may be used for port or starboard 
side of the vessel instead of the port or starboard 
booster respectively. This panel also carries the 
temperature alarm lamps and relays for these lamps. 
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FUNNEL ARRANGEMENT 


The right-hand view at the bottom of page 222 shows 
the turbo-alternator gauge board and engine-room 
telegraphs, The Thermotank punkah louvre venti- 
lators may also be noted. The main steam gauges 
for both boiler-rooms are on the outside ‘wing panels 
of the main cubicle. 

The auxiliary engine-room houses four 750-kW 
G.E,C.-Fraser and Chalmers geared turbo-generators, 
the turbines running at 6000 r.p.m. and driving the 
generators through David Brown gearing at 750 r.p.m, 
The turbines are of the high-pressure multi-stage 
type, operating under the same steam conditions as 
the main turbines previously described. Views in the 


to the relay system. 


and thus prevents the machine being motored. 


current at 220 volts. 


following services : 
other auxiliary services. 


a non-essential cireuit tripping device. 


VIEW IN STEERING 


same room, the other three panels controlling an 


circuits. 


bus-bar voltage. 


water-tube boilers. 
porate the firm’s latest marine practice. 
equipped with Todd oil-fuel burners. During the 
ship were clean and free from smoke deposit. 


slotted funnel, shown in the accompanying engraving, 


clear of the funnel uptakes. The provision of Howden- 


Each turbine is provided with a constant-speed 
governor, emergency governor, and vacuum tripping 
device. They are similar to those of the main sets, 
except that a spring-loaded oil piston is connected 
When the emergency trip 
operates, this piston loses its oil pressure and operates 
@ switch which throws out the main circuit breaker 


Each of the four generators is of the open compound 
wound marine type, designed to generate direct 
All four machines are identical 
in construction and are provided with special insula- 
tion for marine engine-room and tropical conditions. 

The main switchboard is just behind the generators, 
is 60ft. long and comprises eighteen panels controlling 
the four generators and various feeder-circuits for the 
heating, lighting, galley, deck 
auxiliaries, propulsion excitation circuits, and various 
The switching system 
includes the G.E.C. plural starter equipment and also 
In order to 
maintain a supply of power adequate for essential 
services in cases of emergency, an oil engine-driven 


D.C. generator of 50 kW capacity is installed on one 
of the upper decks well above the water line. The 
output of this generator is controlled by three panels 
of a six-panel emergency switchboard situated in the 


Exide panic battery and its associated distribution 
The change-over of the panic lighting 
circuits from the emergency bus-bars to the battery 
is entirely automatic and takes place on failure of the 


Before leaving the main power plant brief reference 
may be made to the neat lay-out of the two boiler- 
rooms, with their eight units of Babcock and Wilcox 
They were built by Vickers 
Armstrongs at Barrow to Babcock designs and incor- 
They are 


trials we specially noted that the upper decks of the 
In 
order to prevent smoke from being driven down on to 
the upper parts of the ship the improved design of 


has been introduced. The air enters the slots on the 
forward side of the funnel and carries the smoke 


Vortex dust catchers further prevents any particles 
of solid matter being carried along with the gases and’ 
deposited on the decks and superstructure of the ship. 

The auxiliary pumps we noted, such as ballast, 
bilge, sanitary, fresh and salt water pumps, feed, 
foreed lubrication, extraction and circulating water 
pumps, &c., were all driven by marine type drip- 
proof motors of various sizes and speeds, ranging up 
to 160 H.P., the pumps being principally of the Weir 
and Drysdale types. 

The steering gear is shown in the accompanying 
engraving. It was supplied by Brown Brothers and 
Co., Ltd., of Rosebank Ironworks, Edinburgh, and 
has been specially designed to operate on the narrow 
waters of the Bermuda Harbour channels. It is of 
the four-cylinder type with two main and one 
emergency pumping units, each of the main units 
consisting of a 42 H.P. motor driving a Williams- 
Janney variable delivery pump. Each of the main 
pumping units is designed to be capable of meeting 
all ordinary steering requirements and normally one 
unit is in reserve, arrangements being provided for 
changing instantaneously from one unit to the other 
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or for running both together in close waters. The 
emergeney pumping unit, driven by. a separate 
74 H.P. motor, is operated from’.the.ship’s panic 
battery and is arranged to come into.action auto- 
matically if the supply to the main motors should fail, 
and to be interrupted automatically as soon as the 
main supply is restored. 

In view of the large amount of perishable cargo 
and foodstuffs which have to be carried by a vessel 
of the size of the “‘ Queen of Bermuda,” extensive 
refrigerating plant is required. In consequence two 
plants have been supplied by J. and E. Hall, Ltd., of 
Dartford, one installed forward and the other aft. 

The ventilation of the ship’s accommodation is 
effected by over 100 Thermotank ventilating units, 
and the boiler-room fans are of the Howden type. 
The Clarke-Chapman deck machinery is a duplicate 
of that installed in the ‘“‘ Monarch of Bermuda,” and 
described in our issue of November 27th, 1931. 

Space does not permit us to refer to the very 
extensive lighting, heating, cooking, and electric 
hotel equipment supplied by the General Electric 
Company and other contractors. in our final article 
we shall deal with other items of engineering interest. 

(To be continued.) 











By G. 8 


O technical subject has received so much attention 
in this last year or so as the performance of cargo 

boats generally. Most of the discussion has taken 

place around one or two terms, either the ‘‘ coal per 

day,” or the coal factor, expressed as : 

(displ’t.) (speed)? 


coal per day 

or some similar ratio. 

Yet for some unexplained reason, not altogether 
evident at first sight, the speed of these vessels 
remains to-day very much the same as it was forty 
years ago. Nine to ten knots is accepted as the 
correct speed for a cargo tramp, with little difference 
in this speed for long and short voyages. On the 


other hand, the speed of passenger ships of all kinds 
has increased fairly continuously, and as the freight 
difference between them consists essentially and 





auxiliary generator room showing the turbines, gearing 
and generators are given on page 222. 


only in the fact that the ‘‘ cargo’ walks on board 
the passenger ship instead of being lifted on to the 


The Speed of Cargo Ships. 


. BAKER. 


cargo ship, it might be profitable if cargo ship owners 
examined the effect of speed on profits. 

In recent years three things have happened. There 
has been a great reduction in consumption of water 
and fuel for a given power with steam engines, 
and, to a less extent, with oil engines. Secondly, 
this reduction has coincided with an improvement 
in hull shape and propeller design for the single-screw 
class of vessel. For both these reasons the expendi- 
ture on fuel, &c., is now very much below what it was. 
On the other hand, there has been an equally marked 
increase in wages of all classes. Such changes 
have altered the relative importance of the several 
items of expenditure involved in the maintenance 
and running of cargo ships. The reduced fuel costs 
point inevitably towards increased speeds. Whether 
the deterent changes have balanced this effect only 
examination would tell. 

This reasoning applies only to modern vessels. A 
large proportion of the vessels now laid up ate not suit- 
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able for running at speeds above 9-0 to 10-0 knots, 
but this want of suitability in old ships, is not a 
sound argument against speed in itself, if considera- 
tion is given to the matter when the vessel is being 
designed. New construction is bound to be put in 
hand shortly, and it is eminently desirable that this 
question of speed should be considered, so that ships 
should run at maximum profit under all probable 
conditions. 

There are two broad aspects in such an examina- 
tion. Quite clearly the desirable speed for a cargo 
ship will vary with the demand on its service. Hence, 
it is necessary that the design should permit of this 
variation of speed with good economy. The upper 
limit of hydrodynamic economical speed of a ship 
can be varied at will by varying the shape of the 
under-water portion of the hull. Thus, experience 
has shown that full forms of 0-8 prismatic coefficient 
do not earn as good profits as finer hulls of 0-76 
coefficient. The speed-keeping qualities of the latter 
are much better, and less power is required for the 
same speed at sea, both these things being “‘ set offs ”’ 
against the lower capacity. Finality in this respect 
should not be accepted without question. Again, 
experience has shown that the sacrifice of displace- 
ment on a 400ft. to 440ft. ship, to obtain an average 
speed of 11-0 knots at sea instead of 9-5 knots, is 
remarkably small, and such a vessel would earn its 
freight some 10 to 15 per cent. faster. The form 
requirements of the hull in both cases are very much 
the same, and the ability to take advantage of high 





charging facilities (which govern the value of m, in 
equation 2). 

(3) The speed which will give neither profit or 
loss, is that which makes the fuel burnt per day 
half the capital charges per day, and satisfies equation 
2. These charges are fairly definite for any assumed 
ship, and enable this speed to be fixed, for any coal 
price, and, hence, to fix from equation 2, the minimum 
freight rate for this condition. An increase in wages 
appears under “ capital charge,”’ and this will raise 
the speed, and, therefore, the freight rate, necessary 
to make no loss. But increase of wages cost in itself 
is no good reason for varying the speed of a ship 
either up or down, but merely limits the range of 
speed over which the ship can be run at a profit. 

(4) The biggest term settling the coal to be burnt 
per day is the cargo capacity. The importance of 
high C value relative to net tonnage is already well 
appreciated. 

(5) With a given freight rate, and a definite cargo, 
the ‘‘ cost of coal per day ”’ is fixed, and the ship 
speed would be higher, the more economical the 
engine or the less resistful the hull. Actually, the 
speed comes into the denominator of equation 2, 
since the number of days’ steaming on any voyage 
(ms) varies inversely with the speed. But this only 
adds force to the statement that with an economical 
hull and engine, the speed should be higher than with 
pre-war vessels on the same freight rate. 

(6) At the speed determined by these considera- 
tions, speed variation has no effect upon the profit 





The Air Cooling of Transformers. 


For many years the problem of dissipating the heat due 
to the losses in transformers has exercised the minds 
of electrical designers, for although the efficiency of trans- 
formers is high, improvements in the rate of cooling permit 
the active material to be worked at higher densities, and. 
consequently reduct the cost of production by reason of 
less material being required. Up to about 50 kVA, 
transformer tanks are not usually provided with special 
cooling arrangements, but the tanks of larger transformers 
of the kind under consideration are equipped with 
external circulating tubes of various shapes for radiating 
the heat into the surrounding atmosphere by the 
normal thermo-syphonic action of the oil. In some cases 
the tubes are welded directly into the tank, whilst in others 
separate radiators are bolted to it, so that they may be 
removed for cleaning, &c. 

With the advent of the ‘‘ Grid,’’ a demand arose in this 
country for very large transformers cooled partly in the 
manner described and partly when necessary by a forced 
draught of air supplied by separate equipment. A 45,000- 
kVA transformer with detachable radiators and air cooling 
arrangements is shown in Fig. 1, where the latter consists of 
& square steel casing containing a large number of small- 
bore tubes through which the oil from the transformer is 
circulated by a rotary pump, while cooling air is driven at 
high-speed across the outer surfaces of the tubes by means 
of a fan. Usually, the radiators on the transformer 
serve for cooling up to about 50 per cent. of the trans- 
former normal full load, and automatic devices start the 
fan and pump immediately the temperature exceeds the 
safe limit. 
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freight rate which the higher speed represents, 
although this may sound optimistic just now, is, 
nevertheless, very real. It may be said, therefore, 
that hull forms and propellers could be designed 
to give this increased speed with an equally good 
Admiralty coefficient as for 9-5 knots, and it remains 
to be seen whether this being the case, it would be 
any use commercially. 

At first sight, the commercial side is such an 
involved mixture of freight rate, insurance, depre- 
ciation, wages and cost of fuel, that any general 
rules seem impossible. But, in fact, the case is much 
simpler than it looks. In 1919 (‘‘ Trans.,” I.E. and 
S. in 8.), I showed that these items could all be taken 
into account in a formula expressing the profit earned 
per day, and that by equating the first differential 
of this expression with regard to speed as zero, 
the conditions for maximum profit at any speed were 
obtained. Expressed broadly, these conditions 
were : 


profits per twice the capital 
( day earned ) = (cost of fuel) - (charges) £4) 
‘by the ship per day per day 
and secondly, 
cost of fuel | (f—t)C—a#8 2 
burnt perday/~ 3ng+2n, °° ° (2) 


where C is the cargo carried for which the freight 
rate is f and the brokerage, loading charges, &c., 
aret; x 8is the tonnage dues for the voyage occupy- 
ing ns days’ steaming, and m;, days loading and dis- 
charging. [The treatment of the subject has since 
been carried into considerable detail by Tutin 
(T.I.N.A., 1922), who has shown that the method 
can be used to assess with quite considerable accuracy 
the part which various items play in the profit 
efficiency ]. 

Even a cursory examination of these formule 
brings out certain interesting facts. 

(1) The rate at which coal should be burnt (formula 
2) does not depend upon wages or on any other 
item depending merely on time or capital value of 
the ship. 

(2) This fuel rate should vary with the cargo carried 
(C), and to some extent with the loading and dis- 


45.000 kVA TRANSFORMER WITH DETACHABLE RADIATORS 








per day. It follows, therefore, that the actual 
speed should be above or below this figure, according 
to whether good business or no business at all is to 
follow this particular voyage. The effect of such 
variation can be worked out from the primary 
equations. 

It is not a difficult matter to make such calcula- 
tions. Method and formula and examples are given 
in the two papers mentioned. But these need not 
be used, as there are others, although more cumber- 
some, available. Only those in possession of detail 
data for modern ships can further this end, but with 
this help any naval architect worthy of the name 
can perform the calculations for any proposed venture 
within a day or so. 

In conclusion, a few remarks on the attainment 
of sea speed may not be out of place. A vessel may 
do a speed of 11-5 knots on the measured mile, 
and yet fail lamentably to do 10-0 knots at sea. 
Kent has shown that with a full vessel quite small 
waves will reduce the speed by a knot or more. These 
two losses are not due to the same cause, although, 
in bad cases, they may be present in the same ship. 
We know from Kent’s and other work that the latter 
is due to the shape of the stern affecting the screw 
efficiency, and we also now know that any wave 
“hump” in the resistance curve of a ship moves 
down the speed scale when the ship is in a rough 
sea. A measured mile trial, whether light or load, 
does not bring this out, unless a series of progressive 
speeds is made. 

These things are only partially understood at 
present. But certain causes of such failure in speed 
keeping are known and their effect can be detected 
by model experiments. But no quite definite criterion 
of likely failure is yet available, and loss of speed 
in rough weather can be quite material in some 
few ships under some conditions of loading, although 
the “‘ normal” cause of such loss is not present, as 
far as is known. 








RECENTLY a glider carrying a quantity of mail was 
towed across the Alps from Ziirich. The tow line was cast 
off over Milan, at a height of about 6000ft., and the glider 
landed safely. 








; ahaa his 9 





Fic. 2--10,000;)}kVA TRANSFORMER WITH NEW COOLER 


Experience gained with these air blast coolers has led 
to an interesting development at the works of the British 
Electric Transformer Company at Hayes, Middlesex. A 
new type of cooler, which, with the exception of two com- 
municating pipes for the inlet and outlet of the oil, is 
entirely separate from the transformer, has been designed, 
and is claimed to offer important advantages. The tubes 
are of elliptical section and are assembled in two inclined 
banks approaching each other at the top (Fig. 3), an 
arrangement which has led the makers to call the cooler 
the “A” type. The tall and slender construction is said 
to result in considerable thermo-syphonic action through 
the tubes, while the wide span at the bottom provides 
for the entry of a large volume of air, and, where required, 
for the installation of a pump and fan, which can be auto- 
matically controlled in the manner described, the direction 
of the forced blast following that of the natural air cir- 
culation, and thereby increasing the extraction of the heat. 

In order to test the efficiency of the air blast, the manu- 
facturers of the new cooler have carried out an interesting 
experiment. A number of silk ribbons were attached to 
the oil tubes at one side and the fan was set to work at its 
normal speed, when, as shown in Fig. 4, & considerable 
quantity of air was found to be blown outwards at the top of 
the tubes where the hot oil is introduced into the cooler, 
whilst the ribbons at the bottom were drawn inwards, 
thus showing that under the sucking action of the fan the 
air at the lower part of the tubes was passing in the opposite 
direction to that at the top. The design of the cooler 
facilitates the mounting of the conservator, which is 
capable of accommodating the expanded oil of the whole 
equipment. As shown in Fig. 3, the conservator can be 
mounted above the top of the cooler and takes the place of 
the old type of conservator mounted on the transformer 
tank. In the latest design, however, an air space has been 
provided between the top header and conservator, in order 
to prevent any oil in the latter being unduly heated by the 
hot oil in the header. The removal of the expansion 
chamber from the lid of the transformer tank facilitates 
terminal design, and the temperature of the expan- 
sion chamber is lowered, with the result that the tendency 
for hot oil to sludge when in contact with air is to some 
extent diminished. Another recent development consists 
of separating the two banks of radiating tubes into two 
complete sections, so that by closing valves at the top and 
bottom of either section the oil may be drained off and 
the section may be opened up for inspection without 
completely shutting down the transformer, which may 
still be operated at reduced output. In this case, duplicate 
pipe connections are used, so that either bank of tubes 
can be completely removed whilst leaving the other bank 
and expansion chamber in service, the original design 
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being known as the “unit” pattern and the duplicated 
design—shown in Fig. 5—as the sectional pattern. It 
will be appreciated that an “A’’ type cooler provides for 
any one of the four following systems :—(1) Natural oil 
cooling or, briefly, “ON” cooling, without a pump or 
fan; (2) forced oil circulation through the cooler, or 
“OF” cooling, involving the use of an oil pump; (3) 
natural oil cooling operating in exactly the same way as 
“ON,” but with fans running to create a blast of air 
through the coolers, and known as “OB” cooling; 
and (4) “OF B” cooling, which is the same as “OF” 
cooling, but with the addition of fans. Any combination 
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transformer is compensated for by means of flexible 
metallic joints and slotted holes in the flanges, and these 
arrangements also compensate for thermal expansion. 
In connection with the erection of transformer plant these 
new coolers are claimed to effect considerable savings, 
whilst transport is facilitated by the fact that the trans- 
formers can be despatched to the site almost complete, 
without the necessity for the subsequent assembly of the 
radiators. Fig. 6 shows a 30,000-kVA transformer with 
“*A”’ type coolers practically ready for dispatch. If neces- 
sary, it is possible to operate an indoor transformer in 





conjunction with an outdoor cooling plant, as illustrated 
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diversity in present-day forms is the result. In the last 
two years or so @ welcome increase has taken place in the 
available knowledge concerning fuels for oil engines, and 
their physical and chemical properties, but imjection 
systems have, in comparison with combustion chamber 
design and fuels, received little attention. In the present 
paper attention is concentrated upon the processes in 
fuel injection systems of oil engines, and, in particular, 
an attempt is made to correlate the rate of injection of the 
fuel into the cylinder with the action of the fuel pump. 
An experimental investigation carried out by the authors 
with this object is described, and the experimental results 





Fic. 3--UNIT COOLER 


of these four methods may be employed, the most usual 
being ON/OF B. One of the advantages of the new 
system that may not be obvious at first sight is that the 
large number of joint rings required for tank radiators 
are unnecessary with “‘A” type coolers. Moreover, the 
removal of the radiators from the tank walls leaves the 
latter free for cable runs and other purposes, whilst the 
radiating properties of the walls themselves are not inter- 
fered with by the blanketing effect of tank radiators. 
These advantages will be apparent from Fig. 2, which 
shows a 10,000-kKVA transformer with a section type 
cooler. 

The comparatively straight oil pipe lines, the makers 
point out, reduce the oil friction loss and cheapen con- 
struction. Moreover, it is found that the quantity of oil 
necessary for filling these coolers with their ‘connecting 
pipes and other ancillary apparatus is less than that needed 
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COOLER 


for a closed blast cooler of equivalent radiating surface, 
and as the oil contained in the cooler and connecting pipes 
is used merely as cooling medium, this is regarded as a 
matter of importance. All the headers of these ‘‘A”’ 
coolers have removable covers, so that the tubes may be 
exposed for cleaning or inspection, as shown in Fig. 5, 
where it will be seen that the expansion chamber of the 
section type cooler may be swung over in either direction, 
so as to leave either tube bank open, and although this 
can only be done when the expansion chamber is out of 
aoe it facilitates the carrying out of any necessary 
work, 

Transformers of over 20,000-kVA capacity are ordinarily 
provided with two “‘A” type coolers of the unit pattern, 
as the advantages of the sectional pattern can be secured 
by shutting down one or other of the coolers, as required. 


Fic. 4—AIR BLAST EXPERIMENT 





Any reasonable want of alignment between the cooler and 


in Fig. 7, which represents a scheme which, where there are 
existing buildings, offers economic advantages, as an 
indoor transformer costs less than an indoor unit of 
corresponding capacity. 

There are, of course, transformers which work in con- 
junction with oil coolers with water circulation, but these 
do not come within the scope of the present article. 








Flow in Oil-Engine Injection 
Systems.* 
By 8. J. DAVIES, Ph.D., M.Sc., and E. GIFFEN, Ph.D., M.Sc. 


THOSE factors which must be taken into account in con- 
sidering the progress made in recent years by oil engines 
towards higher speeds of revolution may conveniently be 
distinguished as combustion chamber design, fuels, and 
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injection systems. There has been until recently, however, 
a general tendency to regard fuels and injection systems 
as not susceptible to modification, and to concentrate 
upon combustion chamber design. The extraordinary 





* Institution of Automobile Engineers, Glasgow, ‘February 
20th, 1933.—Abstract. 
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so obtained are compared with those given by an analytical 
treatment. The investigation is limited to exploring the 
hydraulic conditions in the injection system itself. That 
is to say, that while the processes in the pump, the piping. 
and the fuel valve or nozzle are dealt with, no considerz- 
tion if given to what happens to the fuel after it leaves 
the nozzle. 

The authors start from a simple case in which the 
relationship between the variation in pressure behind the 
fuel nozzle, or rather the velocity through the nozzle, is 
correlated with the motion of the pump plunger. For 
this simplified case a consistant pump plunger velocity is 
adopted. The diagram reproduced in Fig. 1 shows the 
results obtained from this basic analysis of this case, and 
illustrates three types of pump plunger motion, these 
being constant velocity (a), steady increasing velocity (6), 
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and steady decreasing velocity (c). From Fig. 1 it will be 
seen that from case (a), although the pump velocity is 
constant, the injection characteristic divides itself into 
two parts. In the first part there is a gradual building up 
of the pressure behind the nozzle in a series of steps, with 
@ corresponding increase of velocity through the nozzle, 
while in the second part, or that part which may be 
termed the pressure release period, falling off again in a 
series of steps is clearly indicated. 

From the characteristics reproduced in Fig. 1, it is 
clear that a constant pump plunger velocity gives an 
increasing rate of delivery ; an increasing pump plunger 
velocity gives an enhanced rate of increase of delivery ; 
while with decreasing pump plunger velocity the injection 
may even increase slightly, or with suitable pump plunger 
acceleration may be arranged to be constant. In short, 
it. will be clear that when the injection system is treated 
as a whole, the injection characteristic may be predicted 
from a@ knowledge of the velocity of the plunger. Con- 
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sidering the pressure release, it is further shown that this 
release depends almost entirely on the injection system, 
and only to a limited extent on the pump plunger motion, 
The example relating to pump plunger motion above 
quoted illustrates the method of analysis used throughout 
the paper, in which the effect of varying the speed of 
revolution, the length of the fuel piping, the lift of pump 
delivery valves, and the type of injection nozzle are also 
fully dealt with in a similar way, and illustrated by 


iagrams. 

The authors have further utilised the curves given by 
this method of analysis as a basis for the comparison of 
their experimental results. These results were obtained 
on an apparatus remarkable for its simplicity, in which the 
actual injection characteristic obtained under any given 
set of conditions can be duly observed. The lack of space 
available will not permit us to describe in detail the appa- 


1000 R.P.M. 


800 R.P.M. 


= 
s 


th 
S 


Quantity/Sec.em 


0 
0 


“The  Encinecr” 


Fic. 3 


ratus employed, but it wiil suffice to say that it works on the 
stroboscopic principle, the actual oil delivered per degree 
of crank angle at any particular point in the injection 
process being coilected and measured. In what follows, 
certain curves—Figs. 2 to 5—obtained experimentally 
with the apparatus referred to, are given, together with 
the authors’ conclusions. Fig. 2, for example, shows the 
experimental results which correspond directly with the 
eurves obtained analytically and reproduced in Fig. 1. 
Curve (a), for the constant velocity case, rises in steps 
during the building up of pressure, in spite of the constant 
delivery from the pump; curve (b) with an increasing 
pump delivery, shows again the sharp increase in imjection 
forecast in Fig. 1; while the conditions of velocity with 
curve (c) are such that, in spite of the falling plunger 
velocity, the injection falls off only slightly. It should be 
mentioned in this connection that, whereas the plus and 
minus variation of speed in the analytical treatment was 
assumed to be 20 per cent. of the mean, in this case the 
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speed range is much greater, the maximum and minimum 
speeds differing from the mean by 50 per cent. of the latter. 
The differences are thus more marked, and give ample 
support for the statement that injection characteristics 
may be forecast from the motion of the pump plunger. 

The conditions on all three curves during release of 
pressure are also consistent with those of Fig. 1; in all 
cases the forms of the curves are similar, and the pressure 
prevailing at the end of delivery determines the height 
subsequently. The end of delivery in all three cases 
occurs at practically the same crank angle. Further, 
the falling off of pressure with an open nozzle down to 
that of the back pressure in the cylinder—atmospheric 
in these experiments—is complete within a short interval 
of time. 

Coming now to the effects of engine speed, comparison 
of the injection characteristics is best made on the same 
basis as Fig. 1, namely, on time. The test results for a 
series of speeds from 200 to 1000 r.p.m. are given, there- 
fore, in Fig. 3, on this basis of time intervals. Remember- 
ing that all other conditions are constant, it is seen that 
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the effects of speed variation upon the injection charac- 
teristic are most marked. The building up of pressure 
at the lowest speed has sufficient time to be complete 
relatively early, and, with the exception of certain humps 
on the curve, follows closely the pump characteristic. 
Cut-off is also a gradual process. In other words, the 
available time is so long that the effects of the pressure 
waves are relatively unimportant. At speeds as low 
as 400 r.p.m., however, the effects of the waves 
begin to dominate the processes, which then are in good 
accordance with those developed analytically. The effect 
of an increase of speed on the building-up of pressure is 
thus an increased acceleration of the rate of injection, as 
shown by the increased general slope of the curves. The 
maximum rate of injection attained increases, but by no 
means proportionately to the increase of speed. 

maximum is reached proportionately earlier with increase 
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of speed. Atomisation is therefore better at the higher 
8 : 

These results are given in Fig. 4 on crank angle as 
base, and from these curves conclusions of practical im- 
portance may be drawn. It will be noticed that, in com: 
parison with Fig. 3, the quantities injected per degree of 
crank angle are now reversed in order of magnitude, the 
curve for 200 r.p.m. being the highest and that for 1000 
r.p.m. the, lowest. As regards the injection itself, the 
principal differences between the curves at various speeds 
concern the cutting-off period, the crank angles during 
which nozzle pressures are being built up being roughly 
the same at all speeds—in spite of the five-to-one range. 
During the cutting-off period, however, the differences are 
so great that the total period of injection at 1000 r.p.m. 
is actually twice as long, on a crank-angle base, as that 
at 200 r.p.m. 

The influence of the length of the piping upon injection 
lag has already been referred to, and the results of the 
analytical treatment have already been mentioned. Since 
no special arrangements have been made in the apparatus to 
correlate the beginning of pump delivery with the beginning 
of injection, the conclusions concerning injection lag were 
not experimentally confirmed. This has, however, received 
ample confirmation already by several other experimenters. 
The experimental results obtained, which are shown 
plotted in Fig. 5, are in good accordance with the other 
conclusions drawn from the analytical treatment. 

Tests were made at the same speed of 600 r.p.m. with 
two different lengths of piping, one being approximately 
twice the length of the other. The conclusions from the 
analytical work were, briefly :—The shorter the pipe, 
the earlier the beginning of injection, the shorter the 
total period of injection, and the higher the maximum 
pressure and velocity at the nozzle. Further, the period 
of cutting-off was relatively much shorter with the shorter 
pipe. It will be seen that all of these conclusions are 
corroborated by the experimental results plotted in Fig. 5. 

The conclusions of importance for oil engine practice 
to be drawn from this investigation is briefly summarised 
by the authors as follows :— 

(1).The injection characteristic cannot be inferred 
directly from pump action, but, since the relationship 
depends upon a number of distinct factors, every injection 
system must be considered as a whole. 

(2) Constant delivery from the pump gives, with the 
usual injection system, increasing rate of injection while 
the pressure is built up by repeated wave motion. At the 
end of pump delivery the pressure release period follows, 
this again being determined by wave action in the system. 

(3) With increasing pump delivery, the rate of increase 
of injection is correspondingly greater; with decreasing 
pump delivery, this rate of increase is correspondingly 
less. With suitable pump plunger motion, any desired 
injection characteristic may be obtained. 

(4) Injection lag may consist of three periods—that 
for the passage of a disturbance along the pipe ; that for 
the building up of pressure at the nozzle ; that for opening 
of the valve. With open nozzles, only the first applies. 

(5) A longer pipe involves a greater injection lag. It 
gives also a lower maximum pressure at the nozzle, a 
slower building-up of pressure, and a relatively much 
slower release of pressure. 

(6) A change of speed changes the injection charac- 
teristic. A higher speed gives a higher rate of injection, 
but not in proportion to the increase of speed. 
injection lag is the same on time, but proportionately 
longer on crank angle. On crank angle, the beginning of 
release is roughly constant, but the pressure release period 
increases with speed. 

(7) The pressure release period depends on the system, 
but not on the pump delivery. 

The paper summarised above was read and discussed 
before a joint meeting of the Institution of Automobile 








Engineers and the Institution of Engineers and Ship- 
builders in Scotland on February 20th, and it will be 
again read and discussed at a meeting of the Institution 
of Automobile Engineers, which is to be held in Manchester 
on Wednesday, March 22nd. 








SIXTY YEARS AGO. | 


SrrouDLeEy’s celebrated Brighton “ terriers ’’ provided 
the subject for a leading article in our issue of February 
28th, 1873. Two of them, the “ Fenchurch” and the 
“Poplar,” were at that date running between Victoria 
and London Bridge and had, we said, been sufficiently 
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long in service to prove that they were as good as they 
looked. The “ terriers were built to operate the South 
London traffic of the Brighton Railway, and in several 
respects were totally opposed to received ideas concerning 
what a locomotive for metropolitan traffic should be. 
Mr. Fowler's great engines on the Metropolitan and Metro- 
politan District railways were, we said, at one time looked 
upon as representing nearly perfection for the work which 
they had to do. In view, however, of the fact that they 
were required for passenger traffic only, their weight— 
nearly 43 tons—was undoubtedly excessive. In 1869, 
Mr. Armstrong, of the Great Western, built engines 
weighing 9 tons less than Mr. Fowler’s engines and showed 
that with lighter rolling stock they were capable of 
working the same traffic. Mr. Stroudley had now gone 
farther and had reduced the weight of the engine to 
25 tons full. The advantages accruing from that reduction 
of weight were considerable. Apart from all question of 
wear and tear of the permanent way, the Stroudley engines 
used only about 21 lb. of coal per mile, as compared with 
26 lb. to 28 1b. used by the District engines and nearly 
30 lb. by the Metropolitan engines. The total loads 
hauled wefe respectively 85 tons, 113 tons, and 123 tons, 
but in conjunction with his “terriers ’’ Stroudley had 
designed a remarkably light type of coach, with the result 
that his train could accommodate 400 passengers, as com- 
pared with about 350 for the Metropolitan &nd District 
trains. Fowler’s rolling stock consisting of immensely 
long cars hung on four wheels at each end, were 
undoubtedly unnecessarily large and heavy and should, 
we thought, be abolished by degrees. In designing his 
engines Fowler had aimed at giving them extraordinary 
powers of getting away quickly with their trains. They 
had been moderately successful in that respect, but at a 
long price in the shape of increased weight and first cost 
and augmented working expenses. On investigating the 
respective tractive efforts we came to the conclusion that 
Fowler’s engines could exert a maximum force of 97-5 lb. 
per ton of the total load moved, while the corresponding 
figure for Stroudley’s “terriers” was 111-8lb. The 
‘* terriers ’’ were therefore superior to Fowler’s engines as 
regarded promptness in handling trains. 








Tue Southern Railway report for 1932 shows that that 
company spent £2,367,557 from capital account last year, 
of which £544,594 was expended on the railway, £67,792 
on steamers, and £1,787,948 for docks. There was no 
capital expenditure on manufacturing works and plant. 
It is proposed to spend £1,780,000 on capital works during 
the current year, which includes £130,000 for electrifica- 
tion, £120,000 on stations, £100,000 for the Dover train 
ferry, and £1,400,000 at Southampton docks. The gross 
receipts from railway working were £19,672,548, the 
expenditure £16,012,454, and the net receipts £3,660,094. 
The corresponding figures for 1931 were £21,226,488, 
£17,195,443, and £4,031,045 respectively. Maintenance 
of way and works fell from £3,208,827 in 1931 to £2,958,845 
in 1932; maintenance of rolling stock, from £2,762,801 
to £2,363,386; locomotive running expenses, from 
£4,078,682 to £3,947,211; and traffic expenses, from 
£5,345,037 to £5,007,597. General charges, however, 
increased from £706,663 to £717,677. The i 


i running 
The | expenses on steam trains were reduced from £3,281,774 


to £3,164,034, including a drop from £1,323,421 to 
£1,301,568 for fuel; whilst electric train working also 
had a reduction of from £782,517 to £764,400. Coaching 
train-miles—steam and electric—had the slight reduction 
of from 54,652,175 to 54,587,974, and goods train mileage 
of from 7,225,892 to 7,064,679. The number of passengers 
fell from 212,587,026 to 207,285,699, and the tonnage from 
17,339,426 to 16,060,191. 
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Railway and Road Matters. 





Tue Northern Extension of the London Electric Rail- 
ways, now terminating at Arnos-grove, will be carried on 


to Enfield West on March 13th. It is hoped to complete | made 


the whole line to Cockfosters by the end of June. 


FoLLow1neG on the disaster of No 9th to .a gang 
of platelayers at Watford, when five were -killed, there 
was @ similar occurrence, on February 14th, to three men 
at Stranee in the Glasgow area of the- L.M.S. 
Railway. 


SPEAKING at a luncheon at Stoke-on-Trent on Saturday, 
February 25th, Mr. J. H. Thomas said that the Govern- 
ment was quite alive to the urgency of the road-rail 
question intended to introduce the necessary legisla- 
tion before the Easter recess. 


Tue Minister of Transport and the Secretary of Mines 
have appointed Mr. Duncan Bailey and Mr. H: V. Hunter 
as members of the Standing Committee on Mineral Trans- 
port. We would add that Mr. Bailey is thé chairman and 
managing director of Charles Roberts and Co., Ltd., wagon 
builders, Horbury. 


In.our Annual Article, ‘‘ British Railways in 1932,” on 
January 13th last, we said that the new down yard of 
the London and North-Eastern Railway at Whitemoor 
was to be equipped with electro-magnetic rail brakes on 
the eddy-current principle. This work has now been com- 
pleted. The brakes-are wholly British, and were manu- 
factured by the Westinghouse Brake and»Saxby Signal 
Company. 


h 





A NEw bridge acroas the Hudson River, between Albany | © 


and Rensselaer, N.Y., was formally opened to traffic on 
January 23rd. It is claimed that this bridge, which is 
of the vertical lift type has the heaviest movable span. of 
its kind in the world. The movable span is 34lft. long, 
and weighs 2700 tons, It is raised and lowered by two 
General Electric 250 H.P., 410 r.p.m., shunt-wound motors, 
although either one of these motors is capable of perform. 
ing the task alone. 


THE announcement as to the L.M.S. dividend was 
reproduced herein on February 17th. The Great Western 
has since declared a dividend on the year of 3 per cent. 
on the ordinary stock, which maintains that of:1931 ; 
the Southern pays 1 per cent. on the preferred ordinary, 
as compared with 4 per cent., but carries £207,173 forward 
as against £93,375. The only, dividends being paid by 
the L. and N.E.R. are 1 per cent. on the 4 per cent. First 
Preference, and 14 per cent. on the 5 per cent. Redeemable 
Preference. 


Aut the railway annual reports, just issued, are 
accompanied by a reprint of Sir Ralph Wedgwood’s 
final speech to the National Wages Board, with the remark 
that the chairman said that the railway case “ could not 
have been put before the Board with greater accuracy, 
fairness, or ability.”” Monday, February 13th, was the 
date by which the companies must give notice of reduction, 
but they have allowed it to pass without taking action. 
It is understood that there is no likelihood of further steps 
being taken for some time. 


THE Ministry of Transport railway statistics for the 
calendar month of November and the four weeks ended 
December 3rd shcw that, compared with the correspond- 
ing period of 1931, the number of passenger journeys 
increased by 0-4 per cent., but the receipts from passengers 
coment by 1-8 per cent. — be however, 4 decrease 
of 5-2 per cent. in tonnage an: 9- r cent, in recei 
from freight traffic. Freight train He was modu 
by 5-4 per cent. The average train | fell from 125 
to 124} tons, but the net ton-miles per engine-hour—i,e., 
the speed—increased from 445} to 455}. 


One of the worst snowstorms of. the last fifty years 
swept over the greater part of the country on the afternoon 
of Friday, February 24th. In a few cases the lines were 
obstructed, but the ill-effects were mostly felt in the 
breakdown of telegraph, telephone, and block com- 
munication, Trains, co’ ently, had to be worked on 
the time-interval system, which prescribes an interval-of 
at least three minutes between following trains and of ten 
minutes if @ tunnel is in the section. 6 driver of each 
train has to be stopped and verbally warned that “‘ the 
block ” has failed, and he has to proceed cautiously “ in 
order to stop short of any obstruction there may be on 
the line.” , 

ANSWERING‘on" Monday, February 20th, a question by 
Sir P. Dawson. as:to electrification in the London suburban 
area by the L.M:S. and.L.N.E. companies, the customary 
reply was made'as to such schemes waiting for the setting 
up of the Standing Joint Committee of the London 
Passenger Transport Board. It was, however, added that 
at the Minister of Transport’s request, consultations were 
proceeding between the. managements and technical 
officers of the. different undertakings concerned, with a 
view to the co-ordination: of their proposals. 
Both the railway companies had made it clear that, in the 
absence of the contemplated co-ordination . of ‘London 
passenger ti ; and of the; cessation of wasteful com- 
petition, they would not be;in a position to embark on 
heavy new expenditure for such purposes. 


Ir was recently stated that: an, ambitious programme 
was bei pared: for celebrating in August next the 
jubilee of the opening on. September 28th, 1883, of the 
Giant’s Causeway ‘Railway. As. we stated on 
December 5th, 1924, in Article No. XXIII. of our series 
“One Hundréd Years of British agit: ed that the line 
was brought into use on January 18th, 1883, we have thought 
it desirable to verify the latter statement. We now find 
that the railway was inspected on January 12th, 1883, 
by Major General Hutchinson, on behalf of the Board of 
Trade, and was opened, as we said, on: the 18th. 
proposed commemoraticn next summer will be in relation 
to the ceremonies on September 28th, when the Viceroy, 
Lord Spencer—the “‘ Red Earl "’—who had taken a great 
interest in the work, formally inaugurated it. This is not 
the simple matter for the historian, it may seem, as on 


The | details of practical investigations in smaller furnaces than 


Notes and Memoranda. 





Experience in America has shown, according to the 
Engineering News-Record, that the jibs of cranes canbe 
in i alloy with a saving of weight of from 

40 to 50 per‘cent. without sacrificing strength or rigidity 
as compared with steelwork. 
By .means of a monochrometer recently completed at 
the Nela Park laboratories of the Ge Electric Com- 
pany by Dr; W. E. Forsythe, it is possible to select one 
wave ., h of light from the spectrum and measure its 
characteristics This device is used to study the 
ultra-violet, visible, and infra-red radiation from various 
light sources and to extend knowledge of their applica- 
tions to medical and other fields. 
1 things to avoid as far as possible 


storage battery at high rates are 
A reduction 


THE two princi 
when charging a 
heating and gassing, says Mr. F. Crawter. 
in the charging voltage is desirable when gassing starts 
in order to avoid its scouring action on the plates. If 
charging is carried out at a constant pressure of 2-3 volts 
per cell there is no fear of overcharging, and the charge 
can be completed at a constant pressure of 2-6 volts per 
cell. 


Some very interesting figures are given by. Mr. Baird 
Dennison in the Electrical Review in comparing the costs 
of wood, steel, and reinforced concrete transmission poles. 
The original costs per mile average : Wood, £208; steel, 
£275 12s.; reinforced concrete, £218 168. Co i 
annual maintenance costs are £27 4s., £22 10s., and £13 
respectively. The use of concrete has, in some cases, been 
uivalent to a reduction of £1 9s. per kV in the net cost 
of distribution. 


EXPERIENCE gained in brazing stainless steels during 
the last five years proves that either a flux made into a 
paste by using one part borax, one part boracic acid, and a 
concentrated zine chloride solution, or four parts borax, 
one part ferric chloride by weight, in a zine chloride 
solution, will give much better results, says Mr. A. Eyles, 
in the Machinist. These fluxes seem to be very good 
correctives for the film of chromium that tends to form 
quickly on the surface of stainless steels at brazing tem- 
peratures. 


ASPHALT-IMPREGNATED concrete liners are suggested 
for pickling vats by Mr. H. M. Wright in the Iron Age. 
He has studied experiments conducted over a number 
of years by Los Angeles harbour authorities to insulate 
concrete piers against the destructive effects of sulphates 
in sea water. usual method of impregnation is to 
place the formed material in a retort from which the air 
is and the temperature is then slowly raised 
to 250 deg. Fah. Hot asphalt is then forced in and the 
retort allowed gradually to cool. 

A NEw metal-cutting alloy, containing iron, cobalt 
and tungsten, was described at a meeting of the American 
Society for Steel Treating, by Dr. Z. Jeffries. This 
material, made in the electric furnace, can be forged 
or rolled, machined and heat-treated, and has charac- 
teristics midway between high-speed tool steels and 
cemented carbides. It costs more than high-speed steel, 
but many times less than the cemented carbides. The 
advantages of the alloy are said to increase as the hardness 
of the material being machined decreases, and, owing to the 
high degree of hardness, tools require infrequent regrinding. 


BamBoo aeroplane propellers have been made by a 
Japanese aircraft engineer, and have successfully under- 
gone most exhaustive tests. By the new process the 
sero ym bamboo is flattened under a specially con- 
structed roller after it has been treated with anti-corrosive 
The pee. ore then fastened wn aggre with 

casein glue. Ai ing to a report by the Aviation 
Research :Institute -of the Tokyo Imperial University, 
and elasti 





Miscellanea. 





It is proposed to erect a plant at Edmonton, Alberta, 
for the manufacture of paper from straw. 

An oil refinery with a capacity of 2000 barrels a day is 
to be put up at Saint John, New Brunswick. 


Tue Royal Agricultural Society’s Show will open 
Derby on Tuesday, July 4th, and close on July 8th. 


THERE are now some 222 miles of electrified railways 
in the Union of South Africa, according to the latest report. 


THE world’s land —_ record has again been broken 
by Sir Malcolm Campbell at a speed of 272-108 miles per 
hour. 

A new exhibition hall is to be built at Belfast. It is to 
be 300ft. long and 152ft. wide, and will be used for a similar 
purpose as Olympia. 

AN annexe with a storage capacity of 465,000 bushels 
has brought the total grain storage capacity of Vancouver 
up to 17,843,000 bushels. 

Arc welding was used throughout in the construction 
of a 6,000,000-gallon. water storage tank in Milwaukee, 
in which some 700 tons of steel was used. 

Tue demand for passenger accommodation on Imperial 
Airways Continental and Empire routes is so great that 
an order has been placed for a further two large air liners. 


THE port of Montreal handled 24 per cent. of the total 
exports from Canada and 24 per cent. of the total imports 
into the Dominion in the twelve months ending last 
November. 


Tue total production of whale oil for the season is 
estimated at 2,300,000 barrels, according to the latest 
reports received at Oslo. Actual production so far is 
2,060,000 barrels. 

A SPECIALLY prepared clay, which is stated to have 
three or four times the absorption efficiency of Fullers 
earth in the bleaching and decolorisation of oils and fats, 
has been put on the market by the Filtrol Company of 
America. 


THE interest in iron sponge production is strong in 
Sweden, and Stora Kopparbergs Bergslagsaktiebolag has 
begun the construction of a furnace for iron sponge manu- 
facture at its works at Soederfors, with a capacity of 
10,000 tons a year. 

A very useful and informative little book on the Pre- 
servative Treatment of Estate and Farm Timber has 
just been issued by the British Wood Preserving Associa- 
tion. It may~be.obtained from the Association’s offices, 
166, Piccadilly, London, W.1, price 6d. 

THE newly electrified service between New York and 
Philadephia was recently put into public operation. For 
the motive power A.C. at 11,000 V, single-phase, 25 cycles, 
is used, and new locomotives having six motors with a 
horse-power of about 3400 have been designed for a speed 
of 90 m.p.h. 

Lists of the available and developed water power of the 

provinces in Canada show that the known available water 
power from all sources is 20,347,400 H.P. for conditions of 
ordinary minimum flow, and 33,617,200 H.P. ordinarily 
available for six months of the year. The total turbine 
installation is 7,045,260 H.P. 
Toronto Board of Control has changed its policy of 
requiring that materials used in civic operations must be 
made in Canada wherever possible, to permit of competi- 
tive recognition of British and Empire firms, in accordance 
with ments emanating from the Imperial 
Economic Conference in Ottawa. 


Particunars of the tenth Annual Open Competition 


at 





the new propellers are infinitely more durable 
than those of mahogany or Circassian walnut, from 
20 to 30 per cent. cheaper than the usual types, and 
practically | by heat and moisture, 


Lecrurine at the.Royal Institution on February 24th, 
Professor W. A. Bone, D.Sc., F.R.S., said that nowadays the 
phic analysis of explosion flames had become an 
in ble part. of the scientific study of explosions. 
Recent events had rendered such analysis more necessary 
than ever for public safety and well-being. Reeent develop- 
ments in the designing of high-speed cameras made by 
Mr. R. P. Fraser at the Imperial College, South Kensington, 
where it had now become possible not only to photograph, 
but alsc to analyse with precisicn periodical movements 
in Pr flames occurring with frequencies up. to 
1,000, per seccnd were also dealt with by the lecturer. 


Ws cull from the letter bag of the Editor of the Engineer- 
ing News-Record the following letter from a Cuba corre: 
ent: “ Sir,—I recently came across some old speci- 
fications of an eminent English dock engineer who was 
accustomed to build dock walls 20ft. to 30ft.-thick. His 
requirements were to place cement on wooden platforms 
din. to 6in. thick, and to have this cement turned over 
twice daily for three days before using. I have néver seen 
any othér specification in which this was -required. I 
do not. now recall the name of the engineer. Possibly, 
if this:were.done for concrete in thick reservoir or other 
walls, it might cause the cement to generate less heat in 
setting.”” ‘We are left in doubt as to the style of cemen 
used-in-thée work. 


, In 1931, O. Haller, says the Iron and Coal Trades Review, 
published. a first report relating to the combustion of 
natural coal dust in. pulverised fuel furnaces of large 
boiler. units, in which it was shown that. satisfactory 
and economical conditions of combustion could be main- 
tained for long périods with this fuel. In his second report, 
in @ recent number of Gluckauf, the author gives further 


those employed in his first series of tests. A satisfactory 
efficiency was again observed and approximately 80 per 
cent, of the available: heat in the fuel was liberated and 
utilised. The use of this fuel also saves the cost of installing 
and running pulverising plant. The construction of the 


furnace is very simple, and the author recommends the 


of Industrial Designs, to be held at the Imperial College 
of Sei and Technology, Imperial Institute-road, 
South Kensington, London, 8.W.7, in June, 1933, have 
now been issued, and can be obtained from the Secretary 
of the Royal Society of Arts, John-street, Adelphi, London, 
W.C.2. 

Tue Institution of Heating and Ventilating Engineers, 
London, has decided to issue a monthly journal instead of 
its annual volume of “ ings.” It will be available 
to members only (or exchange with allied societies and 
technical journals), and in it will = genre reports of 
the -p' i and papers presented at the Institution 
meetings. 

AcocorpDING to the Canadian High Commissioner, over 
49,000 million cubic feet of standing hardwood timber 
is available in Canada for exploitation, but over 20 million 
cubic feet has seldom been produced in any single year. 
The available supplies of hardwood timber are therefore 
more than sufficient to permit of a greatly increased rate 
of cutting. 

Tue largest. span of roof in the southern hemisphere, 
covering an area of 17 acres, is being put together to cover 
a dam in Western Australia, states Austral News. The 
dam has just been ‘finished to supply Geraldton with 
domestic water, but evaporation in the district is so 
pronounced that it is cheaper to roof the dam than extend 
its area. The roof is being made of asbestos sheets sup- 
ported by a framework of jarrah timber. 


Tue rapidly increasing demand for electricity for 
domestic purposes in Cape Town has already led to the 
necessity for installing a 20,000 kW generating set at the 
Salt River power.station by June next. Moreover, it is 
anticipated that .within the next ten years a further 
60,000 kW of generating plant at least will have to be 
installed to produce close on 200,000,000 units per annum, 
most of which will be used for domestic purposes. 


From an official summary relating to the electrical 
developments in the U.S.S.R., carried out under the first 
Five-Year Plan, it appears that the total output of energy 
has been raised from 5,000,000,000 kWh in 1928 to 
13,600,000,000 kWh in 1932, and that generating capacity 
has been increased from 1,875,000 kW to 4,600,000 kW. 
Before 1929 there was no single power station of over 
75,000-kW capacity ; there are now ten of over 100,000 








August 2nd of the same year Volk’s Railway at Brighton 
was opened. : 


use of this fuel where dust of suitable fineness is available. 


kW each. 
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THE CONTROL OF CIVIL AVIATION. 


In the world of aviation a position which appears 
to be somewhat anomalous exists at the present 
moment. On the one hand, we find a strong move- 
ment afoot in British aeronautical circles designed 
to secure some relaxation of the rigid control 
exercised by the Air Ministry over civil aviation. 
On the other, we have the nations’ delegates at 
Geneva, including our own Air Minister, Lord 
Londonderry, discussing the imposition of an 
additional and international measure of control 
on civil aviation as an essential concomitant to the 
prohibition of bombing from the air in time of 
war. Since 1919 the Air Ministry has exerted 
more than a paternal control over civil aviation. 
The child, a weakling at first, is now nearly 
fourteen years old, and there are many who feel 
that it would derive benefit from a loosening of the 
guiding reins. Admittedly, it is still being bottle- 
fed on subsidies without which it would speedily 
pine away to a shadow of itself ; but, while desirous 
that it should continue to receive this artificial 
nourishment, many people interested in its growth 
would like to see it freed from many of the official 
rules and regulations which hedge it about and 
which, daily increasing in number, threaten, so 
they argue, to suffocate it. From the international 
standpoint the growth of civil aviation is regarded 
with anxious eyes by statesmen and others bent 
upon devising some means of checking the unre- 
stricted employment of aircraft in times of war 
against the civil population. While the con- 
struction of machines expressly built for long- 
range bombing might be prohibited by inter- 
national agreement, it is recognised that the 
effectiveness of such an agreement would in practice 
be reduced to vanishing point if the nations were 
to be permitted to build, unchecked, civil machines 
which, with very little difficulty and at very short 

notice, could be conyerted into military bombers. 
The situation which has thus developed appears to 
contain several factors which are irreconcilable 
with each other and from a detached point of view 
presents, when the history of civil aviation is 
recalled, features of not a little irony. 
On two points we need have no difficulty in 








making up our minds. In the first place, the ability 
of the nations to control civil aviation if they are 
so minded is, for the present at least, undoubted. 
Not even in the United States can the civil opera- 
tion of aircraft be made to pay on a self-supporting 
basis. In all countries in which organised air 
services are operated heavy Government subsidies 
alone make it possible for the companies and 
organisations running the services to continue in 
existence. Stop the subsidies and civil aviation, 


, | except as a sport and in the form of private flying, 
209/ would virtually cease throughout the world. 


Secondly, whatever arguments may be brought 
forward by interested parties, there can be no 
doubt that the large civil machine of to-day is in 
general] a potential military machine. It is directly 
available as a troop-carrier—a type of machine 
which presumably it is not intended to prohibit— 
and, like avowed military machines of that class, 
could be quickly converted into a bomber of great 
offensive power. It was at one time argued that, 
with the progress of science and construction, the 
; | military andthe civil machine would diverge into 


26 two specialised classes and that the one would not 


be convertible into the other. That view has been 
to a large extent falsified by experience. The 
fastest machines in the world, the Schneider 
Trophy seaplanes, were produced for a purpose 
primarily civilian. Machines capable of ascending 
to great heights have not been evolved purely for 
military purposes, but also for expeditions to the 
top of Mount Everest and for record-breaking. 
The long-range machine has been developed far 
more with the object of flying the Atlantic than 
for any military purpose which it serves. On the 
score of weight-lifting ability the needs of civil 
aviation have been found to be at least equal to 
those of military aviation. In none of the direc- 
tions in which evolution was expected to create an 
ever-widening gulf between the two types of air- 
craft has any real unbridgable gap become 
apparent. What difference exists between them 
lies, not in their essential aerodynamic qualities, 
but in their fittings. Further, any difference 
which might have existed has been very largely 
obliterated within recent years by the strong 
partiality on the military side for the “ general 
purpose” machine, a machine, that is to say, 
which can be used with little or no change as a 
bomber, a fighter, for reconnaissance, for Army 
co-operation, or for most other duties to which 
military machines are put. Thus the progress of 
events and the passage of time have led the civil 
machine to rival the military machine in nearly all 
respects, and have brought the qualities desired in 
a large and important class of military machine 
directly into line with those provided in civil air- 
eraft. The evil, then, exists just as certainly as 
the power of the nations to suppress it exists. We 
shall, however, be very greatly surprised if any 
effective steps are taken to remove the one by the 
application of the other. Germany contends that, 
deprived as she is by the Treaty of Versailles of the 
right to build military machines, she cannot be 
expected to consent to restrictions on the building 
and operating of civil aircraft. That argument 
may have a not very deeply hidden ulterior motive, 
but on its face value it is hard to resist in the case 
of a country such as Germany, which has done so 
much to develop the theory and practice of artificial 
flight. Great: Britain, through the mouthpiece of 
Lord Londonderry, has made it quite clear that in 
civil aviation she sees a potent means of inter- 
Imperial communication, and that she will not 
consent to any measure of international control 
that will deprive her of the advantages of her 
Empire air routes. The United States holds that 
her geographical position completely exempts her 
from any obligation to accept the international 
control of civil aviation, and while willing to see it 
practised among European countries, refuses to 
consider its application to herself. Canada could 
hardly be expected to consent to the international 
control of civil aviation while her immediate 
neighbour was left perfectly free from such control. 
From country to country we may go, and in each 
find some plausible reason against the scheme. We 
cannot believe that, however earnestly it may be 
advocated, however certainly it may be desirable, 
the international control of civil aviation will, 
within a measurable period of time, become an 
established fact. 

Not for the first time, man has been caught in 
the toils of his own ingenuity. In-this country, as 
in others, official encouragement to civil aviation 
in the form of large subsidies and other important 
aids and services, was given on the very grounds of 
the evil which it is now being sought to avoid. 
The establishment of a flourishing system of com- 
mercial air transport was regarded as desirable 
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because it would provide a source of orders sen: the 
aircraft and aero-engine industries; because it 
would create a reserve of skilled pilots and 
mechanics to supplement the ranks of the military 
air force in time of emergency, and because it 
would place at the disposal of the authorities a 
number of machines which they could usefully 
take over for their own purposes when the need 
arose. These reasons seemed: good at the time and 
were accepted as sound by Parliament and the 
taxpayers who were called upon to meet what 
they were assured would only be temporary 
charges on the national purse in connection with 
the encouragement of civil aviation. To-day there 
is no sign of the temporary charges becoming 
other than permanent. The nation is still paying 
them and presumably the reasons why it is doing 
so remain the same as they were initially. No new 
factor has entered into the situation except it be 
that other nations, influenced by similar reasons, 
have succeeded in encouraging civil aviation to an 
extent which considerations of national prestige 
now spur us on to rival. If civil aviation is a 
menace to the nations, as in certain circumstances 
it is or could become, it is so only because it was 
officially nurtured in the first instance with the 
express and sole object of assisting in the provision 
of just such a menace. If the statesmen of the 
world are honest with themselves they need not 
look far for a way out of their difficulties. No 
elaborate system of international control will 
meet the case, nor is it required. The only measure 
of international agreement that is necessary to 
cut the knot is an agreement to de-nationalise 
civil aviation, to prohibit any nation by subsidy 
or otherwise from assisting in the establishment or 
maintenance of commercial air services within its 
territory. Regard for history would stamp such a 
policy as honest at least, and current knowledge 
would suggest that it would be an effective means 
of removing the menace with which the delegates 
at Geneva are now concerned. It would; teo, 
doubtlessly command the support of those who 
desire to see a relaxation of the official control over 
civil aviation, for it would simply be their own 
policy carried to its logical conclusion. 


Inventors and Research Wopkeps. 


THE issue by the Institute of Patentees of a 
booklet purporting to represent general views on 
the inventions that would seem to be necessary 
to make the equipment of the modern world com- 
plete, prompts us to observe, what, indeed, is 
only too clearly indicated in the list of required 
inventions, that inventors and manufacturers 
hardly see eye to eye what is desirable to be done. 
While the inventor dreams of producing some new 
machine or process capable of revolutionising 
the world for the better, the manufacturer, 
seeks mere improvements of existing devices. 
It is perhaps owing in part to an appreciation 
by the public of this difference, and more 
particularly of the influence of the manufacturer 
that the status of the inventcr has lately suffered 
a decline. Once raised high upon a pedestal and 
looked upon with something closely akin to awe— 
by the lay mind at least—the inventor is in danger 
of descending through the absent-minded and 
dramatic character to be found in many a novel 
and play to a figure of fun dabbling in petty details, 
such as the invention of a machine for picking 
winkles or the production of an illuminated collar- 
stud. Such devices may be useful—we have often 
wished for the second—but they are hardly likely 
to raise him in the public estimation. In conse- 
quence, the empty place upon the pedestal seems 
likely to be usurped, in the absence of other 
claimants, by the manufacturer’s representative—— 
the reseaich worker. 

The manufacturer would probably welcome such 
a change, for from his point of view the inventor 
has always been an uncomfortable collaborator. 
The possibility is ever present that he may produce 
some highly useful, but quite revolutionary device, 
the making of which demands expensive new 
machinery at the least, even if it does not require 
the works to be completely reorganised. In the 
old days matters were not so bad. Most of the 
work was done by hand, and there was only the 
inconvenience of having to teach the staff novel 
calculations, and the men a new dexterity. Even 
so, George Stephenson—not, of course, an inventor 
in the sense that he produced something new rather 
than developed something old, but the man respon- 
sible before all others for convincing the world of 
the merits of an invention—had the greatest 
difficulty at first in finding colliery owners willing 
to give his locomotives a trial. Apart entirely 
from the risk of failure, their use involved not 








224 


THE ENGINEER 


Marcu 3, 1933 

















merely the relaying of the tramway tracks from 
colliery to quay, but the substitution of expensive 
iron for cheaper material. The world can hardly 
be blamed if it showed no eagerness to buy loco- 
motives. Indeed, those earliest purchasers gained 
more praise for temerity than for wisdom in 
resting their faith on the new contrivance. But if it 
was difficult to bring radically new devices into use 
a century ago, it is ten times more so now. The 
advent of a prime mover smaller, lighter, greatly 
more economical and definitely better in every 
respect than any now in existence, even though 
its development in the early stages were com- 
paratively slow, might quite conceivably throw the 
modern manufacturing world into chaos. The 
manufacturer can hardly be blamed, seeing that 
his works are equipped with expensive single- 
purpose machines, for viewing askance and with 
severely critical eyes, any new device that threatens 
to throw nearly all that represents the capital: of 
the firm on to the scrap heap; and this view 
he is bound to hold in small things as well as 
great. Hence it is that the research worker has 
taken the place of the inventor, for the manu- 
facturer would rather improve and improve and 
improve than find at a single blow a discovery so 
shattering that: the whole complement of his works 
would be made antiquated overnight. If Stephen- 
son found it difficult to introduce the locomotive 
when most of the work was done by hand, how 
much greater the difficulty of getting a new device 
accepted now when the work is done by machine ? 
A recognition of all this must be profoundly 
depressing to the inventor. Unless, that is, he is 
satisfied to let his dreams be dreams, and content 
to continue the task of designing a milk jug spout 
that will not drip, or a means for dispensing with 
studs in shirts. But though the outlook may 
seem dark, there are plenty of examples to show 
that there is no need to despair. Sir Charles 
Parsons, it is true, found great difficulty, not in 
obtaining a fair trial—that was the easiest part 
of the road—but in gaining acceptance for the 
steam turbine. But, nevertheless, it was accepted, 
and has now accomplished as great a revolution in 
this century as Trevithick’s invention in the last. 
Although we cannot tell—since by failure the 
ideas may have been entirely blotted out or at the 
best lie forgotten on the shelves of the Patent 
Office—how many possibly valuable inventions 
have never come to fruition, we have sufficient 
faith in our profession to believe that anything 
of value will always find supporters, willing and 
capable enough to develop it, through these difficult 
early stages, and bring it at last to a place in the 
sun. The coal-dust engine now in process of 
development, the Benson high-pressure boiler 
still in the experimental stage, and that host of 
minor devices the description of which helps to 
fill our pages every week, bear witness to the fact 
that the manufacturer, when due regard is paid 
to the fact that his works are highly mechanised, 
is not nearly so great a villain as the disappointed 
inventor is sometimes tempted to paint him. 


Injection in Oil Engines. 


THE question of the processes which take place 
in injection systems of oil engines, is obviously 
one of the greatest importance to engine designers. 
It is admirably dealt with in the paper read last 
week in Glasgow before a joint meeting of the 
Institution of Automobile Engineers ‘and the 
Institution of Engineers and Shipbuilders in 
Scotland by Dr. S. G. Davies and Dr. E. Giffen, 
the substance of which is reprinted elsewhere in 
our present issue. Any review of modern develop- 
ment in oil engine design, both in this country 
and abroad, will indicate that the study of this 
important aspect has, until quite recently, 
been relatively neglected. The authors suggest 
that the three dominating factors in oil engine 
progress are combustion chambers, fuels, and 
injection systems. Designers have shown remark- 
able ingenuity in producing an almost bewildering 
variety of combustion chambers, all having in 
view the more exact control of the combustion 
process ; but fuels and the factors which determine 
the injection process have, to a large extent, been 
overlooked. The recent work of Le Mesurier 
and Stansfield and others, has greatly enlarged 
our knowledge of the fuels with which the oil 
engine is called upon to deal, but what actually 
happens to the fuel on its way to the cylinder 
has hitherto been rather a matter of conjecture 
than of exact knowledge. 

In view of the advances lately recorded in the 
design and manufacture of fuel injection equip- 








ment for oil engines, in this country, several forms 
of which apparatus have been described in THE 


ENGINEER within the last two years, the informa- 
tion made available in the paper referred to is to 
be welcomed. Both the methods of analysis 
and experiment used by the authors are note- 
worthy on account of their simplicity and direct- 
ness, and by the fact that they give to the designer 
the real information he requires, namely, the 
“fuel injection characteristic.’ Other methods 
of which we have knowledge have, on the analytical 
side, sometimes erred by being too mathematical 
for the practical engineer, while the experimental 
method employed has aimed at obtaining a 
measurement of the pressure variations occurring 
in the pipe line. Bearing in mind the rapidity 
of these variations, it will be readily understood 
that their accurate measurement is, of necessity, 
most difficult, and that erroneous conclusions may 
easily be drawn from records so obtained. 





The reading and discussion of Dr. Davies’ 
and Dr. Giffen’s paper in two of our principal 
oil engine building centres will, it is to be hoped, 
lead to a better understanding of an admittedly 
difficult subject. It will further encourage, 
without doubt, the new efforts which are now being 
made with, we believe, success, to produce British 
fuel injection equipment, a factor of ever-increasing 
importance in the production of actual engines 
for industrial uses, or for road, rail, and aerial 
transport. When the accelerated progress of the 
past few years in the application of oil engines to 
road vehicles alone is considered—France being 
the latest large user of such engines—the import- 
ance of the United Kingdom securing a leading 
place in the market for fuel injection equipment— 
a place consistent with its own position as an engine 
builder—hardly needs to be emphasised. 








Manchukuo & Engineering Developments. 


By J. N. PENLINGTON. 
No. I. 


A YEAR or two ago a correspondent of THE Encrt- 

NEER, in a Letter to the Editor, briefly outlined 
what he conceived to be the policy that should guide 
business men and nations in their dealings with China. 
I have not the letter by me, but his sensible advice 
was to the effect that we must deal with the Chinese 
as they are, and not expect the millennium of a 
United China, with government and public order 
maintained in the way Western nations (not all !) 
are accustomed to expect. 

Last year a flood of publications, from substantial 
volumes issued in London and New York to pam- 
phlets from societies such as the League of Nations 
Association of Japan, endeavoured to present the 
Chinese and the Japanese positions, and enlighten 
the world on the causes, present and remote, that 
culminated in a sudden explosion which overnight 
transformed large areas of the Three Eastern Pro- 
vinces (Tung San-hsing) into a battlefield, resulting 
in the space of six months in the complete disposses- 
sion of the old rulers and the creation of a new state, 
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independent of the Republic of China, with a new 
capital removed from the old centres of intrigue and 
conflict. 

MANCHURIA’S CREDITORS. 


The chief creditors of Manchuria are the Japanese 
Government and people, not only in respect of money 
lent, but in regard to numerous enterprises, many on 
a co-operative basis, in which Chinese are claimed to 
have defaulted, or which were abandoned because 
of lawless conditions prevailing and the obstacles 
placed, in the way of exploitation by local officials. 
Extraordinary tales could be told of lumber, pulp, 
and other, industrial enterprises, started under 
apparently the brightest auspices and involving large 
preliminary outlays of capital, being gradually 
destroyed and finally abandoned because of exor- 
bitant official demands and corrupt practices. Some 
of these enterprises, initiated years ago, will make a 
new start under the Government of Manchukuo. 
Obligations of the old Government to Japanese 
semi-official banks (loans guaranteed by the Japanese 
Government), and debts due to the South Manchuria 
Railway Company, which has financed several 
Chinese railways, are well in excess of 10 millions 
sterling, and on these interest has never been paid, 
nor has any part of the principal been repaid. 

Of other nationals who are creditors of the late 
Government at Mukden, the Germans were heavily 
interested in the huge arsenal established by Chang 
Tso-lin and extended by his son, while American 

\ 





firms are creditors for electrical installations in the 
towns. 
RAILWAY DEVELOPMENTS. 


The transformation that has taken place in Man- 
churia, while being the subject of severe criticism in 
some quarters, has brought with it certain decided 
advantages from which the people must benefit. One 
of the chief causes of Sino-Japanese rivalry were ill- 
considered plans for railway building. The projected 
lines numbered no less than thirty, and of these 
several have been completed. The Chinese object 
was to create a network of lines converging on the port 
of Hulutao, 50 miles due west of Newchwang, which 
was spoken of as a coming rival of Dairen. 

There is no reason whatever why the Chinese should 
not do everything possible to develop the hinterland 
of the port of Hulutao, which can be done without 
injury to Japanese railway interests. The Nether- 
lands Harbour Works Company at last report was 
proceeding with the construction of the breakwater, 
and although work has been interrupted more than 
once by strikes owing to non-payment of wages by 
the directorate of the Peking~Mukden Railway, ships 
are loading coal, and the port is in being, awaiting 
increased communication with the interior. Hulutao 
must grow as Dairen has grown, though in view of 
the huge expenditure incurred in equipping Dairen, 
years must pass before Hulutao can be anything like 
the rivai the Chinese promoters hope it will be. 
Dairen ranks second in the list. of ports of the Chinese 
Maritime Customs, having passed Tientsin some years 
ago. 
ye good government, however, the prospects of 
Hulutao are bright. In view of the well-known dis- 
abilities of Newchwang, the oldest open port of Man- 
churia, frozen in winter and capable only of taking 
vessels of light draught, there is no adequate outlet 
for the produce of the Liao Valley, which the Shantung 
and Hopei immigrants are rapidly transforming from 
a pastoral to an arable country. The new conditions 
are bound to bring about great changes in this part 
of Manchuria, and make necessary a fresh attempt to 
improve the port of Newchwang. Twenty years ago, 
the Chinese authorities had the channels of the Liao 
River surveyed by the firm of the late Sir John Wolfe 
Barry, and in 1915 the result of these investigations 
was published, but nothing was done.* Newchwang 
is the natural outlet of the valley, and it may be that 
the new Government at Changchun will consider the 
proposals made twenty years ago for the improve- 
ment of the delta. 


COMMUNICATIONS THE VITAL NEED. 


It is commonplace to say that good means of 
communication, by road, rail, and sea, are the crying 
need of China—-of all parts of the 4,000,000 square 
miles comprising the eighteen provinces and depend- 
encies. Stable rule must also be postulated. Now, 
what appears to be a condition not to be expected in 
China proper actually seems in fair prospect of 
realisation in Manchuria. Money is scarce, but labour 
is cheap and plentiful, and the authorities are deter- 
mined to put the bandits to work on the roads. In 
this land of 400,000 square miles there are oppor- 
tunities for a process of re-creation under conditions 
that only obtain south of the Great Wall in the 
exterritorial areas. Official plans for rail and road 
communication will, within a decade, work a quiet 
revolution in the life of the people, and the day may 
soon come when the Chinese fortress-farmhouse will 
disappear from the landscape, a few remaining to be 
pointed out as the remains of old castles are now 
studied by the archwologist. The bandit will pass 





*** Proposal for Deepening and Improvement of the Upper 
and Lower Channels of the Liao River.” Report to President 
of the Committee of the River Conservancy Board by Sir John 
Wolfe Barry, Lister and Partners. London, 1915, 
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with good government and improved economic 
conditions. 

Such being the prospect, ancient centres of trade, 
long dormant, must revive, and regions now remote 
become productive and prosperous. A development 
of the whole country, comparable to the remarkable 
transformation during the past twenty-five years 
within the railway zones, may reasonably be expected. 
of an agricultural people of tireless industry, whose 
chief need is the assurance that they themselves, and 
not tax officials or merciless bandits, will possess the 
product of their labour. 

Mukden and the better-known towns of the south, 
where there is little agriculture, are rapidly becoming 
industrialised. The Japanese military authorities, 
at the outset of the recent disturbance, saw the 
necessity of motor roads, and all towns are to be 
connected by the ubiquitous motor omnibus. In 
Manchuria, as in Japan, the infant automobile 
industry, under military direction, is concentrating 
upon the production of serviceable omnibuses, 
trucks, and cars, uniform in type, in order to facilitate 
production. 

It is in the north-east, north, and west of the 
Manchurian area, upon the great plains and in virgin 
forests, that the eye of the exploiter is turned, where 
opportunities present themselves to capital and 
industry, where development has repeatedly been 
attempted, and development work—-real pioneer 
work—abandoned, often hastily, because of con- 
ditions that seem almost inherent in life in Man- 
churia. 

ENTERPRISE AND FOREIGN CAPITAL. 


Since the formation in 1907 of the South Man- 
churia Railway Company, research work has been 
carried on systematically by several agencies, includ- 
ing the research office of the company at headquarters 
in Dairen ; by the Eastern Asia Economic Investiga- 
tion Society in Tokio, which is affiliated with the com- 
pany and was for many years under the direction of 
a German; by the Central Laboratory at Dairen, 
under Japanese direction, an institution that has 
rendered invaluable service to agriculture and other 
industry ; and by the several experiment stations 
for agriculture and animal industry, the chief of 
which is that at Kungchuling, some 25 miles south- 
west of Changchun. These are scattered over a wide 
area. 

One other research body was established in 1931. 
This is the Technical Board of the railway company, 
its head being Baron Chuzaburo Shiba, Doctor of 
Science and Engineering, Director of the Aeronautic 
Research Institute in Tokio, Chairman of the Board of 
Directors of the Imperial Japanese Marine Corpora- 
tion, and a member of the House of Peers. The 
object of the new- institution, now functioning at 
Dairen, is the fullest development of the natural 
resources and industrial possibilities of the Man- 
churian area, 

In regard to the latter, rationalisation is the key- 
note. At the present time there are in course of 
formation: large steel works, for which Government 
permission has already been obtained, and: fertiliser 
and soda-manufacturing companies; other enter- 
prises are in the initial stages, and where there is 
delay that. is due to causes beyond control—the 
general d ion and the political situation. 

The Technical Board will devote its attention to 
the improvement and rationalisation of the under- 
takings of the railway company—harbours, mines, 
ironworks ; will study proposals for new engineering 
and other enterprises, keeping always in view re- 
organisation-from the industrial standpoint. There 
are many subsidiary concerns in which the parent 
company is financially interested, and in several 
instances these have made heavy demands upon 
the profits of the railway which, until the outbreak 
of September, 1931, were always large, far in excess of 
profits realised by railway companies in Europe and 
America. Such undertakings will come in for the 
close attention of Baron Shiba and his colleagues, 
whose board may be likened to the general staff of 
an army, making the best disposition of the industrial 
body, directing the forces to best advantage. 

Considerable B ancngraw vid work had been accom- 
plished by the Board before the unfortunate incident 
of September, 1931, threw everything: for the tire 
being into a disordered state. It was officially 
organised in July, 1931, and Baron Shiba spent the 
whole of that summer in travel through Manchuria 
and Korea and in the examination of sites and plants. 
While the incident at Mukden caused séme upset of 
plans, the work of co-ordination of industry is pro- 
ceeding, and Baron Shiba and his colleagues consider 
the general ts, and the co-operation with the 
Chinese so long desired, now of the brightest. 


Tur ‘Orpen Door” 1n MANCHURIA. 


On July 13th last the Foreign Secretary, replying 
to a question in the House of Commons, said he had 
received no information to show that British trade in 
Manchuria was being penalised. 

In the Kwantung Leased Territory and the narrow 
railway areas the -Japanese took over from the 
Russians, the Chinese were, and actually still are, 
the dominating partners in trade. The Chinese 


population in some 1400 square miles of territory 
under Japanese rule is over a million, whilst the 
Japanese number some 200,000. Other nationals 
trading in Manchuria have the same opportunities 


that they possess in Japan, which has never been a 
Free Trade country, and has always, by official 
control and restriction, sought to regulate the currents 
of trade for the national benefit. The Free Trade 
spirit that once ruled in England never gained the 
slightest footing in Japan ; the whole relationship of 
Government and people is different, the latter being 
dependent upon Government to a degree inconceivable 
to the English people. In Manchuria, the Japanese 
remain the same; the system of government the 
same, and the people equally dependent upon autho- 
rity for guidance in their affairs and practical assist- 
ance in times of difficulty. 

The Japanese have been nearly thirty years in 
Manchuria, but they will admit they have never been, 
and are never likely to be, the equals of the Chinese in 
capacity for trade. Where the Japanese succeed, 
as in the Indian cotton trade, we see the result of 
combination and well-considered plans, aided, if 
not initiated, by Government and maintained by 
methods which the individualist British trader, un- 
accustomed to official help, naturally considers unfair. 
In exactly the same way must the Ja trade in 
Manchuria, notwithstanding all that might be said 
or thought about such political easy phrases as the 
“Open Door” and “ Equal Opportunity.” While 
the Japanese in Manchuria have killed the Man- 
chester cotton trade, for example, their enterprise 
has widened the field for goods the Japanese do not, 
or can not supply. That there has always been 
opportunity for other nationals to trade in Man- 
churia is evidenced by the facts—the foreign banks 
and importing firms. British and American banks 
finance the movement of imports and exports equally 
with the Chinese, Japanese, and Russian banks, and 
progress of trade must depend upon individual capa- 
city and initiative and local needs. Years ago I 
found the American bank in Harbin accepting paper 
of the Chinese Eastern Railway, which the British 
bank did not regard as good security for loans, and 
consequently the American bank was busy and the 
British bank idle. Whatever the result of the respec- 
tive policies of these banks, the hard fact remains 
that enterprise is necessary to successful trade, and 
where there is enterprise there must be risk. The 
lordly days which made great fortunes for British 
hongs in China are past and gone. There are now a 
dozen nations equally competent and equally 
keen to trade in China where formerly there was 
one, and each man must put his dignity in his pocket 
and go after the business. 

In view of the patent fact that the whole world, 
under pressure of circumstance, is busy to-day closing 
open doors, adding restriction to restriction, each 
lessening the opportunities of the individual trader, 
it is necessary that the department store idea be 
applied to commerce and industry, or the missionary- 
society method. It is necessary that such a market 
as Manchukuo should provide in the coming years 
be deliberately studied and worked by a great organi- 
sation, with ample capital, and technical—and, I 
would add, diplomatic—skill. Japanese trade in the 
past twenty-five years has been built up entirely by 
Government initiative and direction, and the system 
that has made this Empire one of the five Great 
Powers is not likely to be abandoned. It cannot be 
unwise advice to say that in order to succeed in the 
new Manchuria, it is necessary to take a leaf out of 
Japan’s book and study the new field in a compre- 
hensive way. In the Hast, the day of the individual 
in trade is passed ; he must be part of a large and 
influential organisation capable of dealing with 
Government, which is the greatest trader, in Japan, 
in Manchuria, and in China proper. Despite the 
feeling of enmity and rivalry that exists, the autho- 
rities of Nanking, Canton, and other areas watch 
Japan closely and copy her methods in trade and 
industry. In the years to come the world will have 
to reckon with a more formidable competitor than 
the Japanese ever were. : 

(To be continued.) 








Letters to the Editor. 
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OIL-ELECTRIC LOCOMOTIVES. 


‘ $tn,—The correspondence following your excellent 
leading. articie on Colonel Fell’s paper has been most 
interesting, and has been followed with more than passing 
interest in the legitimate locomotive building profession. 
Although, as you very properly remark in your editorial 
article in your issue of January 20th, it would. appear that 
the ‘“ Ideal debate on ‘ oil-engined ’ locomotives is still 
to be held,” I do think, however, that the amount of real 
good meat put forward by Colonel Fell, on the bones of 
contention, contained in his excellent paper, should have 
warranted at least two extra adjourned meetings for the 
purpose. However, be that as it may, it seems that the 
chief point in the discussion which came out was his 
estimate as to the cost of the oil engine unit, at. £2 10s. per 
B.H.P., when operating at 1500 r.p.m. 

Although I would not for one moment suggest that such 
a high-speed oil engine (or even a steam engine for that 
matter) should be actually used for normal locomotive 





duties, I do not s66 what all the bothér has been about, 


especially bearing in mind that the Colonel particularly 
stated that the proposed engine in his case was to run at 
1500 r.p.m. Current prices of well-made oil engines do 
allow of such a low price—if they are wanted—but, in my 
views, it would be more on the “ electrical” side where 
such a high revolution speed would be objected to. I have 
had many years’ practical experience with high-speed 
internal combustion engines for traction work, direct 
coupled to the very best design dynamos, and although 
it is true that trouble has occurred with the engines by 
overheating and suchlike troubles, it has generally been 
the electrical side which has given the most deadly 
trouble, as proper commutation is almost impossible, 
brushes jump the commutator, flash-overs take place, and 
in one case I had the whole thing catch fire when travel- 
ling at a speed of 68 m.p.h.; this took place just thirty 
years ago on Bexley Heath, near Dartford, Kent. 

I am particularly interested in Colonel Fell’s reference 
to the oil engine cooling, and that he considers that 
“steam cooling” offers certain advantages. Twenty 
years ago, in 1913, we tendered for eight 1000 horse- 
power and four 500 horse-power “ Paragon” thermo- 
electric locomotives for the Australian Government, 
proposed for the then building ‘“ Trans-Continental ” 
Railway. It may interest your readers to know that the 
shade temperature was 120 deg. Fah. (and oil engines want 
cooling under these temperature conditions). With 
ordinary water cooling plant the weight of this section 
was between 5 and 6 tons; with “ steam cooling ’ I was 
able to get this weight down to around 2 tons, and there 
was a slight reduction in price of cooling plant. Of course, 
under such high atmospheric temperature conditions 
steam cooling is an advantage, as a greater number of 
waste heat B.Th.U. can he disposed of per square foot of 
radiator cooling surface; but my experiments with the 
system did not show that the engine particularly desired 
such high jacket temperatures as were involved, and in 
1923 (ten years ago) we abandoned steam cooling in favour 
of high-pressure water cooling. 

London, S.E.5, 

February 2Ist. 


Wim P. DourtTNALtL. 


LOCOMOTIVE TESTING PLANTS. 


Srr,—Professor W. E. Dalby, on page 136 of THz Enetr- 
NEER, justly pointed out that the rational design of new 
locomotives must be based on the scientific investigations 
of existing ones. Such investigations, in accordance with 
my thirty-two years’ railway practice, are of even greater 
value for the rational organisation of railway operation. 
Obviously, the tests must be performed under constant 
conditions. But I cannot agree with Professor Dalby 
that testing blocks are the only place for such tests, and 
therefore that the construction of such a block in this 
country must be the first step in the organisation of 
locomotive research. 

I had the opportunity to build and manage two loco- 
motive testing blocks and to be, during seventeen years, 
at the head of locomotive research in Russia. Such an 
experience gives me a right to say that teste on the block 
never can replace those on the track. It is very significant 
that German and Russian railways, having locomotive 
blocks, nevertheless regard tests on the track as a basis of 
locomotive research. It is still more significant that loco- 
motive blocks in America have, for about ten years, been 
almost without work. No more bulletins are coming from 
Altoona; the laboratories of Purdue and Illinois uni- 
versities serve only educational purposes ; Iowa University 
is looking for a buyer for its block, and the locomotive 
laboratory of Columbia University is practically scrapped. 

There is an opinion that on the track it is impossible to 
obtain uniform conditions of working. This is quite true 
concerning regular trains, but with special experimental 
trains it is possible to obtain not less steady conditions 
than on the block, and for the ordinary steam locomotives 
even more steady. For this purpose in Russia, since 1900, 
locomotives are tested on very long uniform gradients, 
interrupted usually by short levels, where the speed is 
maintained constant by braking. The cut-off and regu- 
lator opening remain, of course, constant during any 
single test. Professor Czeczott, in Poland, modified: this 
method, and since 1923 maintains the speed constant by 
braking an auxiliary locomotive and ten special wagons. 
In 1927, Professor Nordman and Herr Giinter (Berlin) 
made a further step in this direction by leaving out these 
wagons. In other words, at the present time the German 
experimental trains consist of only the locomotive under 
investigation, a dynamometer car, and an auxiliary loco- 
motive equipped with special brakes. The latter .loco- 
motive also produces the acceleration at starting. The 
Polish and German methods are used also in France and 
Ttaly. 

Of course, the conditions under which a locomotive 

works during such tests are rather artificial, but, however, 
less artificial than on the testing block. There the steam 
production of the boiler is always smaller than on the 
track, and at the same time the steam is not so wet. The 
working conditions of the tested locomotive approach 
most nearly to the normal with the Russian method. The 
latter is also the cheapest because the work, especially of a 
goods locomotive being tested, can be utilised for com- 
mercial purposes, whereas on the block and with Polish 
and German methods it is absorbed by brakes. 
Thus the existence of a testing block is not at all a 
conditio sine qué non for locomotive research. In France 
the locomotive research bureau, common to several rail- 
ways, began to build a testing block only after ten years of 
successful work. 4. G. LoMonossorFF. 





London, February 22nd. 
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Oil Engines for 


H.M.S. Thames.” 


— 


JOR obvious reasons a certain reticence regarding the 
i latest developments of their means of defence is 
demanded by all nations, and it is doubtless in its own 
interests that the British public is prevented from learning 
and discussing certain intimate details of the units of the 
Navy in which it has such confidence and pride. It is 
recognised, however, that grave objections would arise 


ing the latest British submarine H.M.S. “ Thames,” the 
oil engines of which represent a marked advance in power 
upon those previously used in submarines. It will be 


realised from the illustrations and from the accompanying 
data that this country is well to the fore in the production 
of heavy oil engines of the power and service charac- 
teristics demanded for the largest submarines. 








bolted together, upon which are mounted simple hollow 


cast steel columns. Through these columns tie rods pass 
from the body of the bed-plate to the top of the entahla- 
ture. The columns are bolted to the bed-plate and to the 
entablature, but always remain under compression pro- 
duced by the initial tightening-up of the tie-rod nuts, The 
entablature is built up of cast steel units, one for each 
cylinder, forming a rigid beam, to which the cylinder 
covers are held down by bolts passing through the entabla- 
ture to the top of the covers. 

The cylinder liners are of forged steel fitted-into recesses 
in the entablature, the lower ends being supported in 
tie plates attached to the columns and forming the top of 
the crank case. The circulating water space for the lower 
part of the liner is formed by a sheet steel jacket secured 








were the success of our shipbuilders and engineers in 
dealing with warships entirely kept from the light. The 
Admiralty, by supplying and permitting publication from 
time to time of very full information regarding the design 
and performance of machinery in various British warships, 
has taken a course which is appreciated in wide circles, 
both at home and abroad. 

Considerable information regarding the machinery of 
our submarines was published in 1919, and enabled the 
world to realise the high state of development that British 





5000 H.P. 


oil engine machinery had reached, From time to time 
papers have been read by Admiralty officials, giving the 
results of the practical research work on oil engines carried 
out at the Admiralty Engineering Laboratory. Following 
upon this valuable information, the Admiralty has recently 
granted permission for publication of information regard- 











* This article has been communicated to us by Vickers, Ltd., 
with the permission of the Admiralty—Ep. Tur E. 





H.M. SUBMARINE THAMES 


The vessel has the following dimensions : 
Length 
Brenath 12ers 5 
Standerd displacement 
Surface displacement a eer 
Submerged displacement .. .. .. . 


345ft. 

28ft. 

1805 tons 

2165 tons 

. 2680 tons 
Each of the twin main engines has ten cylinders of 

2lin. diameter and 2lin. stroke, and works on the four- 

stroke, single-acting cycle, this being the cycle at present 

regarded as best suited to British submarine requirements. 


AIR-INJECTION OIL ENGINE FOR H.M. SUBMARINE 


The general design was produced at the Admiralty, which 
issued the necessary guidance sketches, these being based 
upon the results of specific experimental work at the 
Admiralty Engineering Laboratory, particularly in regard 
to the supercharging and combustion at high rates. The 
contractors, Vickers-Armstrongs, Ltd., undertook the 
detailed design. 

The general construction of the engine is on straight- 








forward lines, the bed-plate being of cast steel in sections 





to the bottom of the entablature and fitted at its lower 
end with a gland through which the liner passes. This 
jacket is divided into two parts by a vertical joint, so that 
it can easily be cleaned or renewed. The upper end of the 
liner is castellated on the outside, thus ensuring adequate 
water cooling at this important point. The back and 
front of the crank cases are closed in by light aluminium 
castings. This construction is very rigid, and quite light 
for an engine of this type, and the low weight-power 
factor necessary to enable such high power to be applied 





THAMES 


within the strictly limited displacement of the ship was 
readily obtained without the necessity of adopting unduly 
expensive or complicated production methods. 

The cylinder covers are in two parts, the main part 
being of cast steel, and the other part consisting of a forged 
steel bottom plate welded to the upper cover at the valve 
apertures. Four main valves are fitted in each cover, 
two for air inlet and two for exhaust. These valves are 
uncooled, and are made of special steel. The opportunity 
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will be taken to subject various heat-resisting steels to 
long durability tests on service. A connection at the back 
of the cover leads to a forging carrying a cylinder safety 
valve, an indicator cock connection and a non-return air 
starting valve, the main cam-operated starting valves 
being fitted below the main cam shaft. The inlet and 
exhaust valve-boxes are of cast steel. Single conical 
springs are fitted to the valves, the springs being designed 
to avoid a critical speed which would cause spring flutter. 
Kach valve is operated by double bell cranks connected 
by a push rod, separate cams actuating the four valves. 
The crank shaft is a solid forging in two lengths, the 


valve to be adjusted with great accuracy to meet the 
requirements of economy and smooth running throughout 
the range of the engine. The design provides for the use 
of supercharging at higher outputs of the engine. A pair 
of Vickers-Ricardo solid-injection engines, each with 
eight cylinders and developing 400 brake horse-power 
at 900 revolutions per minute, are used as dynamo engines 
and drive motor-driven centrifugal supercharging - fans 
when high speed is required from the ship. At other 
times they are available for battery charging or for supply- 
ing current for various p is makes a@ very 
useful and satisfactory arrangement for a large submarine. 























VICKERS-RICARDO 400 B.H.P. AUXILIARY ENGINE 


crank pins and journals being hollowed out. Internal oil 
pipes pass from the main bearings to the crank pins and 
supply the crank heads, and thence the top end bearings 
by @ passage in the connecting-rod. The crank shaft 
runs in forged steel shells lined with white metal, separate 
cast steel main bearing caps being fitted. 

At the middle of the engine is fitted the cam shaft 
driving gear which comprises single helical spur wheels 
and a pair of bevel wheels, all of steel, a spring-cushioning 
device being fitted in the train of wheels. For drives of 
this nature and importance spiral wheels are not regarded 
as giving satisfaction equal to that obtained by the 


The order for the vessel and its machinery was placed 
by the Admiralty on September Ist, 1930, and after 
extensive machinery trials in the shop, the ship proceeded 
on her official sea trials on July 16th, 1932. These trials 
were satisfactorily completed without hitch, everything 
working smoothly throughout the long programme of 
surface and diving trials and opening out afterwards in good 
condition. The total shaft horse-power developed by the 
two engines at 22} knots during these trials was just over 
10,000 at 405 revolutions per minute, the performance of 
the machinery being such as to enable the service full 
power of the vessel to be assessed at this figure with every 
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STARBOARD MAIN ENGINE--SHOP TRIAL RESULTS 


simpler drive used. The pistons are of Y aluminium 
alloy, and are oil cooled through sway beams, The oil 
supply is provided by a motor-driven pump, the dis- 
charges being led to sight glasses at the control station, 
which is at the after end of the engine. The cooling oil 
space in the piston head is closed by a bronze casting 
which carries the solid bearings for the floating gudgeon 
pin. 

The connecting-rod is of forged steel of modified H 
section. The crank heads are of forged steel separate 
from the rod, the white metal being run direct into both 
halves of the forged head. Four nickel steel bolts secure 
the crank head bearing to the connecting-rod. The cam 
shaft is divided into short lengths, one for each cylinder. 
Each length has separate ahead and astern air starting 
and fuel cams, but there are only six cams for the inlet 
and exhaut valves, because of the fact that the inlet ahead 
and exhaust astern motions are derived from common 
cams. Reversing is effected by oil pressure, a piston lift- 
ing the valve levers out of action, while the cam shaft is 


slid in @ fore and aft direction through the final internally | Fu 


splined bevel of the-cam shaft drive. 

The air compressor is driven off the forward end of the 
crank shaft and is of the four-stage type. The compressor 
crank shaft is made large in diameter and is extended to 
carry @ damper to deal with the critical speeds almost 
inevitable in such an installation. 

The controls for the engine are very complete and 





enable the lift, duration of opening and timing of the fuel 





expectation that this power can be obtained readily on 
service, as and when requi The accompanying curves 
and table give some results abstracted from the machinery 
trials. The ship has now for some time been undertaking 
experimental exercises. 


Starboard engine trial No. 1 2 3 
Brake horse-power - 5000 . 4500 - 3000 
Revolutions per minute 400 385 350 
Indicated horse-power (main 

engine) ¢ es erirytieeh +s - 5525 . 3810 
Mechanical efficiency, per 

Cont... cenvery peed pe | 82:3 81-6 78-8 
Inlet air pressure, Ib. per 

square inch (gauge) 5-0 3-5 .. Atmosph. 
Blast air pressure, lb. per 

square inch (gauge) - 1100 . 1040 868 
Indicated horse-power (air 

compressor) .. .. «.. 512 465 286 
Exhaust temperature, deg. 

RS ream 1 - 1025 832 
Fuel consumption of main 

engine, lb. /hour -» 2162 - 1859-4 .. 1152 

el consumption of main 

engine, lb./B.H.P./hour 0-432.. 0-412.. 0-384 








Iv was officially announced on Wednesday, February 
22nd, that Mr. P. J. Pybus had resigned his office of 
Minister of Transport, and had been succeeded by the Hon. 
Oliver Stanley. 


The Engineering Institute of 


Canada. 


Mors than 200 delegates from all parts of Canada 
attended the forty-seventh annual Convention of the 
Engineering Institute of Canada, which was held in 
Ottawa on February 7th and 8th. Hydro-electric develop- 
ment formed the subject of several of the papers presented, 
the recently completed Chats Falls project on the Ottawa 
River, described in our issue of September 23rd, 1932, 
forming the basis of several papers. 

An interesting and timely paper on the “ Construction 
of the Trans-Canada Highway as an Unemployment 
Relief Measure,” was presented by Mr. James Sinton, 
Chief Engineer of the Ontario Department of Northern 
Development. At the outset, Mr. Sinton stated that the 
results far exceeded the expectations, both of those who 
sponsored and those who organised the undertaking. 
During the fiscal year ending October 31st, 1932, the 
total expenditure on the Ontario portion of the highway 
was 6,070,193 dollars. The peak of employment last winter 
was 12,500. The first winter’s work was discontinued 
on April 30th, 1932. As, however, many of the single 
men and transients employed were absolutely homeless, 
both the Federal and the Provincial Governments decided 
to permit these young men to remain in camp, working 
eight hours per day for their board and an allowance of 
5 dollars per month. Under this scheme over 3000 men 
remained on the work from May to October, 1932. With 
the approach of winter it was decided to carry on the 
camps and increase the allowance to 10 dollars per month 
so as to enable the men to equip themselves with winter 
clothing. Over 9000 men are at present employed on 
trans-Canada highway work in Ontario. The aeroplane 
and aerial camera were effectively used in the location 
of new portions of the highway, and proved a wonderful 
means of saving time. Lines were established from the 
air using Ontario Forestry Department aeroplanes, and 
the probable route was sketched-in on an air map. In 
the Kenora district particularly, where most of the air 
work was done, engineers following up on ground location 
found that only 3 miles out of 150 had to be varied greatly 
from the line established from the air. The camps were 
constructed in situations approved by the Department 
of Health, approximately 4 miles apart over a distance 
of 300 miles of reconstruction, and nearly 300 miles of 
new construction, and numbered ninety-six in all. In 
view of the fact that the work was carried on as an 
unemployment relief measure, every effort was made to 
use man power exclusively, and the only actual outlay 
on machinery was for air compressors for use in the larger 
rock cuts. Most of the men were unskilled in the use of 
road-making tools, but, under the tuition of experienced 
camp erection crews, they speedily learnt to give a good 
account of themselves. Great ingenuity was shown 
by the resident engineers in the construction of many 
miles of temporary bush railway, by means of which 
hand labour was made effective in transporting earth and 
rock from places where cutting was required to the points 
of fill. These railways, stated Mr. Sinton, had to be made 
up of the materials at hand ; logs were peeled and laid 
down as tracks—with the necessary cross-overs—and 
timber boats were used to haul the material over these 
tracks. In this way a huge amount of material was moved 
at low cost. It might be difficult, Mr. Sinton remarked, 
for engineers working with the latest types of labour- 
saving machinery to realise the extent of the problems 
presented in using hand labour. With picks, shovels, 
wheel barrows, scrapers, and only an occasional dump-cart 
or wagon, hundreds of thousands of cubic yards of earth 
and rock were handled. 

In his presidential address on “Canada’s Position 
in Empire Mineral Development,” Dr. Charles Camsell, 
Canada’s Deputy Minister of Mines, stated that the 
deficiencies of the Dominion in mineral products were 
mainly in iron ore, high-quality coal and petroleum. 
In these minerals Canada was an important Empire 
market, and, fortunately, in the interests of inter-Imperial 
trade, Great Britain was well endowed with high-quality 
coals, while at Canada’s doorstep Newfoundland 
what had been described as probably the largest single 
reserve of high-grade iron ore in the world. Dealing with 
the position of base metals in Canada, Dr. Camsell pointed 
out that ten years ago the total production of copper, 
lead and zine in the Dominion barely reached 100,000 
tons, whereas by 1930 the annual output had increased 
to 400,000 tons. 

Outlining the history of aeronautical research, Squadron 
Leader A. Ferrier, Aeronautical Engineering Division, 
Department of National Defence, remarked that if the 
whole of the world’s scientific knowledge were considered 
as a bank, then aeronautics first started as a pure debtor, 
and remained in that position for nearly 200 years, but 
in the present century its standing had changed to that 
of an important depositor, contributing more to the 
general fund than was actually applied exclusively to 
aviation. After sketching the progress on aerodynamic 
theory and its applications, and outlining the trend 
of recent research in the fields of supercharging, ignition 
and detonation, he called attention to the fact that the 
subjects which he had selected were of interest to engineers 
in general, and at the same time were very important 
from the specialised aeronautical point of view. That 
fact should, he argued, serve to demonstrate that there 
was to-day no real necessity to make any distinction 
between aeronautical research and any other scientific 
research. It was his opinion that many of the distinctions 
and barriers which now existed, in the world of research, 
could be broken down with benefit to science in all its 
forms. The multiplicity of series and of forms of presenta- 
tion of scientific reports was particularly serious to those 
who had not large library facilities at their command. 
A good step towards simplification would be made if the 
reports of all publicly financed scientific work were published 
in a uniform manner in @ single series. 

Mr. D. W. McLachlin, engineer in charge of the Hudson 
Bay Railway terminus, in an’ address on the development 
of Churchill as a port, stated that the natural breakwaters 


_at the entrance to the harbour directed the tidal currents 


in such a way that they performed a perpetual service 
by their scouring action in keeping the harbour from 
filing up. As @ consequence, whether the traffic were 








light or heavy, the cost of operating and maintaining 














NEW 


THE BUTLER MACHINE 


TOOL ROOM SLOTTING 





THE ENGINEER 





Maron 3, 1933 





TOOL CO, LTD., HALIFAX, 


MACHINE 


ENGINEERS 

















the port would always be moderate, The water supply 
of Churchill was one of the unique features of the develop- 
ment. The provision of water for locomotives, ships, 
and general domestic use was a difficult matter, as there 
were no rivers of any size in the neighbourhood. The 
plan adopted was to excavate a reservoir at Grassy 
Slough, 34 miles from the docks, having a capacity of 
17,000,000 gallons. 

Other papers presented at the meeting were: ‘ The 
Electrical Design of the Chats Fall Development,’ by 
E. T. J. Brandon; “General Description of the Chats 
Falis Development,’’ by Dr. T. H. Hogg. The construc- 
tional features of the scheme were described by H. L. 
Trottier and James Dick, while information relative to 
hydraulic and electrical tests was furnished by G. D. 
Floys and J. J. Trail. There was also a paper on the 
illumination of the Welland Ship Canal, by L. P, Rundle. 
Dr. Olivier Lefebvre, of Montreal, Chief Engineer of the 
Quebec Streams Commission, was elected President of 
the Institute for the ensuing year. Mr. P. L. Pratley, 
of Montreal, was re-elected as Treasurer, and Mr. R. J. 
Durley, of Montreal, as Secretary. 








A New Tool Room Slotting Machine. 





A NEw design of tool-room slotting machine has been 
brought out by the Butler Machine Tool Company, Ltd., 
of Halifax, and several views are reproduced on this page. 
It is built in two sizes, having an 8in. and a 12in. stroke 
respectively, and is manufactured to such close limits of 
accuracy that the makers are prepared to guarantee all 
movements to a maximum error of 0:0005. Among 
many other improvements, special attention has been 
directed to the design of the tables in order to secure 
improved rigidity and the maintenance of accuracy over 
long periods of service. An extra wide base provides a 
substantial bearing for the saddle, which moves on a 
narrow guide in the centre. A square slide has similar 
bearings on the saddle, and both slides are fitted with 
adjustable taper strips for taking up wear. An indexing 
mechanism is fitted to the circular table which has T slots 
machined from the solid. It gives divisions for one-twelfth, 
one-sixth, one-fourth, one-third, and one-half of a circle. 
Circular feed of the table has been retained, with the 
difference that the worm is fitted with a simple with- 
drawing mechanism for use when indexing through large 
angles. The periphery of the table is indexed in degrees. 

Instead of tilting the table for slotting tapers, the body 
is made in two parts, the top portion of which, together 
with all the driving mechanism and the controls, is pivoted 
on the base. The whole body may be tilted to a maximum 
of 10 deg., either forward or backward. This construction 
eliminates the possibility of the introduction of weakness 
into the drive on the table. Locking bolts clamp the two 
parts firmly together in the desired position. -To tilt the 
body the two securing bolts to be seen on the left of the 
bed in one of the engravings are released and the body 
may then be tilted by the use of a worm segment. Another 
worm motion may be engaged if extreme accuracy is 
required, so that the setting is obtained by the use of a 
micrometer collar, one revolution of which is equal to 
2 deg. When returning the body to the vertical position 
accuracy is obtained by setting to a spirit level mounted 
on the body. 

A range of four speeds between 31 and 90 cycles per 
minute is given by the gear-box and the main drive is 
taken by belt to a friction clutch pulley. In order that the 
ram may be arrested in any required position, an efficient 
brake is incorporated in the design. The clutch control 
lever and gear change levers are placed conveniently 

close together. With the exception of the large stroke 


wheel—of special quality cast iron—-all the gears are 
machine cut in steel. 


A “ Whitworth ” 


ment has been adopted, giving a quick return of 2 to 1 
on all lengths of stroke, and having the advantage that 
the cut begins and finishes slowly, so inereasing the life 
of the cutting tool. Tools can be fixed in the tool-box 
in either the horizontal or vertical position, and the whole 
tool-box is relieved on the return stroke, Seven rates of 
cross feed, between 18 to 125 cuts per inch, and of infeed, 
between 46 and 320 cuts per inch, are obtainable from the 
Butler cam feed mechanism, which may be operated if 
required while the machine is in motion. The control 
lever is mounted immediately above that for the clutch, 














REAR VIEW OF SLOTTER SHOWING LOCKING 
NUTS AND TILTING MECHANISM 


and the feed obtained is stopped, started, or reversed from 
the control box at the front. 

As on so many machines nowadays, the simple “ one 
shot ” system of lubrication is used for all bearings in the 
body, including the stroke mechanism and the ram slides. 


“ 








The ‘ Advance” Automatic 
Telephone Exchange. 


’ 


THE opening of the “ Advance ” automatic telephone 
exchange at Bethnal Green by Major C. R, Attlee, a 
former Postmaster-General, on Thursday, February 23rd, 
marked a new development in electrical communication, 
for the “‘ bypath ” system with which it is equipped repre- 
sents @ departure from orthodox practice. Developed in 
the engineering laboratories of Standard Telephones and 
Cables, Ltd., and recently described by Messrs. J. H. E. 
Baker and E. P. G. Wright in a paper read before the 
Institution of Electrical Engineers, it is the first all- 
British automatic telephone system to be put into public 
service. The new equipment is capable of covering the 
whole telephone field from the smallest exchange in an 
isolated area to the largest in a seven-digit area, and it 
will interwork without special adaptations with any other 


Briefly, its objects are to save floor space, weight, and 
junction plant, reduce the maintenance staff, and provide 
improved operating facilities. Initial installations can 
be designed to meet existing requirements without hamper- 
ing extensions when they become necessary. 

Although in common with other systems, relays and 
switches are used to respond to the impulses from the 
dial, and to pilot the call to each successive stage between 
the originating equipment and the final selector, a mini- 
mum amount of apparatus is kept in use during the time 
the subscribers are speaking. Instead of the directive 
equipment forming an integral part of each selector, and 
therefore being idle while the latter is in use for con- 
versation the directive element or bypath, in the new 
system, is allowed to disassociate itself when it has 
positioned the selectors, and is therefore available for 
another call, a scheme which permits of economy in the 
number of bypaths and simplicity in the design of the 
selector circuits, which in some cases only contain one 
relay. Each bypath is common to about ten conversa- 
tional paths, and as the bypaths work in pairs, each 
has access to some twenty conversation paths. The 
savings resulting from bypath working are said to amount 
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THE UNISELECTOR 


to 20 per cent. in the first cost of the plant, 30 per cent. 
in floor space, 40 per cent. in weight, 29 per cent. in 
junction plant, and 10 per cent. in current. 

The use of one type of switch and one type of relay is 
a contributory item in these economies, and by employ- 
ing single-motion switches the number of outlets per 
group is made dependent on the traffic in the group, 
which results in a reduced number of circuits in the next 
stage. The location at the penultimate stage of the 
transmission feed and the ringing and supervisory con- 
trols, and the adoption of bay construction, which allows 
of complete testing at the works, are other features of the 
system which contribute to the economies mentioned. 
As only one type of selector is used throughout, uni- 
formity of rack and shelf design and interchangeability 
of all essential parts have been made possible. The 
controlling relays are mounted and wired as a complete 
circuit on panels which can be jacked in as required to 
meet traffic requirements without readjustment. The 
uni-selectors employed—.e,, switches which have uni- 
directional motion and as exemplified in the accompanying 








type stroke move- 





type of manual or forward impulsing automatic system, 
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illustration—have 102 outlets in the arc of 180 deg., 
and have been designed with a view to easy maintenance, 
an outstanding feature being the ease with which the rotor 
can be removed and replaced, and only one screw is used 
to attach the complete mechanism to the bank. 

‘The system is particularly applicable to small unattended 
or semi-automatic rural exchanges, urban exchanges for 
small towns, city exchanges, satellite exchanges for rural 
networks, and exchanges for use in large multiple- 
exchange areas, Any subscriber in an exchange can be 
converted into a. P B X subseriber, even when his number 
ends in 00, and_regular lines can be interposed in the 
middle of a P B X group, which means that P B X groups 
can be extended without # number change in spite of 
adjacent regular lines. 





——— 
rs 


A New Die-Stock. 








Tue die-stock illustrated by the accompanying engrav- 
ing is manufactured for Walworth, Ltd., of 90-96, Union- 
street, London, 8.E.1, by Thomas Chatwin and Co., of 
Birmingham, One of its most interesting features is the 
method of securing the dies while they are working. The 
cam plate controlling the dies is locked in position when 
cutting by a latch into a notch, and when the 
thread is completed, the latch is lifted and the dies open 




















NEW Di£-STocKk 


out, so that the stock can be slipped off the pipe. The 
tool is free from all clamps and frictional devices. Dies 
of the chaser type are used, and a simple adjustment 
allows for cutting over-size and under-size thread. A 
ratchet pattern is made for working in confined spaces, 








Armstrong Oil-Electric Rail Coach. 


As recorded in a Railway note of February 17th, the 
Armstrong-Shell express, which was built by Sir W. G. 
Armstrong, Whitworth and Co. (Engineers), Ltd., at 
Scotswood, Newcastle-upon-Tyne, instituted the first oil- 
electric express “‘ train ” service yet inaugurated in Great 
Britain. The service has been arranged by Sir W. G. 
Armstrong, Whitworth and Co. (Engineers), Ltd., and 
Shell-Mex and B.P., Ltd., with the co-operation of the 
London, Midland and Scottish Railway Company, and 
is being run between Euston Station and a@ special plat- 
form erected in the grounds of the British Industries Fair 
at Castle Bromwich each day for the duration of the Fair. 

On Friday, February 24th, we were privileged to make 
the run. In spite of the blizzard, the coach ran from 
London to Birmingham, a distance of 113 miles, to time, 
with a fuel consumption of 20 gallons, costing only 5s. 10d. 


gers respectively. The saloons are approached through 
@ vestibule, fitted with wardrobes for hanging coats and 
hats. Separate armchairs have been fitted, and a table 
is placed between each two chairs for luncheon, which is 
cooked in and served from a special kitchen. The altera- 
tions made to the coach were carried out at the Wolverton 
Carriage and Wagon Works of the L.M.S. Railway Com- 
pany, with the co-operation of the Pullman Car Company 
in the matter of seating mts. 

As previously recorded, the engine is a 250 B.H.P. 
Armstrong-Sulzer unit, directly coupled to the generator, 
which supplies current to the traction motors. The engine 
control is entirely automatic, no attendant being required 
in the engine compartment, the coach being driven from 
controllers to which the usual deadman’s handle is fitted. 
We noted that both on the outgoing and return run the 
coach was driven from the end from the engine 
compartment. The axles run in British Isothermos axle- 
boxes, with automati¢e lubrication, and the riding at 
speeds approaching 60-70 miles per hour was very smooth. 
The coach, we are informed, ran for the week ended 
Friday, Feb 24th, a distance of 1157 miles without a 
hitch. The total fuel consumption for the five days was 
225 gallons of light costing £3 5s. 6d., an 
equivalent of 0-68d. per train mile for fuel only. The 
Armstrong-Shell will continue in service - until 
the end of the present week. 








New Marine Reverse Gear. 


A NEW reversing gear, to be known as the “ M” type, 
has just been added to the range of such productions 
manufactured by the Parsons Oil Engine Company, 
Ltd., of Southampton. The gear, as illustrated by the 
sectional engraving herewith, gives equal speed ahead cr 
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to be possible to operate it, if desired, with the whole of 
the top cover removed. 

These units are made suitable for either right-hand or 
left-hand engines, and a 2 to 1 reducing gear can be 
supplied when required. 
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Mr. H. L. RISELEY. 


Ws learn with regret of the death of Mr. H. L. Riseley, 
who, for over thirty-three years, was a member of the 
staff of the North-Eastern Electric Supply Company, 
Ltd. He was born on January 5th, 1870, and served his 
apprenticeship under the late Dr. Ferranti, subsequently 
joining the stafi of the Gwynne Engineering Company, 
for which he installed pumping plant, both at home and 
abroad, his chief work abroad being in Russia. In 
November, 1899, he joined the staff of the Newcastle- 
upon-Tyne Electric Supply Company, Ltd. (now known 
as the North-Eastern Electric Supply Company, Ltd.), 
and held the position of civil and mechanical construction 

ineer until the time of his death. ; 

. Riseley acted as resident constructional engineer 
during the building of Neptune Bank power station, 
Wallsend, which was opened in 1901. He was also respon- 
sible for the erection of the Carville, Dunston and North 
Tees ‘‘ B ” power stations, his last work being the erection 
of the new 50-cycle power station at Dunston. He was 
a man of forceful character, and was held in high esteem 
by his . The importance of the work entrusted 
to him was, in itself, the highest testimony that could 
be given to his ability as an engineer. He was at all 
times greatly respected by the workmen employed under 
his su ision, and never failed to show them every 
consideration. He was a member of the Institution of 
Electrical Engineers, in which Institution he held the 
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astern, is capable of transmitting 10 B.H.P. per 100 r.p.m., 
and is designed for a maximum shaft speed ci 2000 r.p.m. 
Its weight is 380 lb. in cast iron or about 20 per cent. less 
in aluminium. It will be seen that the general con- 
structional features of this new unit are similar to those 
of other reversing gears made by the same makers. A 
direct drive for ahead motion is obtained by engaging the 
multiplate clutch when the bevel gear mechanism will 
rotate as a whole in the same direction as the engine 
shaft; while reverse is obtained by releasing the clutch 
and applying a band brake which prevents the bevel cage 
rotating. Thus the drive passes through the bevel mechan- 
ism, and the driven shaft rotates at the same speed 
as, and in the opposite direction to, the engine shaft. 
Neutral is obtained, of course, by releasing both clutch 
and brake. The changes are brought about by a single 
lever. 

The whole gear is lubricated under pressure from a 
plunger type oil pump, the suction of which is surrounded 
by a gauze strainer. Oil is delivered up to the after main 





On the return run, only 10 minutes were lost, through the 
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INTERIOR ARRANGEMENT OF ARMSTRONG-SHELL EXPRESS 


traflic dislocation. The running schedule is as follows :— 
Kach day the regular express leaves Euston for Birming- 
ham at 11.30a.m. Exactly 5 minutes later the Armstrong: 
Shell express follows, and the “‘ Comet” express comes 
behind at 11.50 a.m., only 15 minutes later. The same 
procedure is followed on the homeward journey, the Arm- 
strong-Shell express following close behind the 4.50 p.m. 
L.M.8. express from Birmingham to London, which is 
scheduled to run the Coventry-Willesden stretch at an 
avérage speed of 61 miles per hour. 

As the accompanying drawing shows, the coach is 
divided into two saloons, seating eight and four passen- 
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bearing and into the fore and aft shafts, which are drilled 
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RAIL COACH 


through. Outlets are provided wherever necessary. The 
three gear-operating toggles are all fitted with rollers, and 
are held in contact with the operating cone by springs. 
It is claimed that this ment prevents any rattle 
when forward speed is not engaged, and obviates the 
possibility that centrifugal force may lift the toggles into 
independent engagement when the engine is running light. 
As will be seen from the drawing, the gear is very accessible. 
Besides a large inspection plate, the whole cover on which 
it is mounted may be removed if required without imter- 
fering at all with the various parts. All the mechanism 
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REVERSE GEAR 


position of chairman of the North-East Centre in 1906-7, 
and also a member of the Institution of Mechanical Engi- 
neers, the Iron and Steel Institute and the North-East 
Coast Institution of Engineers and Shipbuilders. He 
was @ prominent Freemason. 








BOOKS OF REFERENCE. 


Specification: For Architects, Surveyors, Civil Enyi- 
neers, and for all Interested in Building. Edited by F. 
Chatterton, F.R.1.B.A. London: The Architectural 
Press. Price 10s. 6d. net.—This volume retains all its 
well-known features after a thorough revision, during 
which several additions have been made. These additions 
include new articles on ‘“‘ Sewage Disposal,” ‘*‘ Gas Coke 
for Central Heating,’ “‘ Emergency Lighting for Places 
of Public Entertainment,” and “ Electric Clocks.” The 
latest findings of various acoustical authorities are given, 
and a new diagram showing reverberation characteristics 
and a simple formula for calculating transmission loss 
will be found of much interest. The five special articles 
this year are entitled :—“‘ Factory Design and Lay-out,” 
by C. W. Glover ; ‘‘ Wall-boards and their Uses,” by A. E. 
Aston; ‘“‘ The Equipment of the Modern Cinema,” by 
F. R. 8S. Yorke ; ‘* Modern Bakeries,” by 8. W. Ackroyd ; 
and “‘ Inside and Outside Blinds,” by E. Gunn. A word 
must be said about the very beautiful colour printing of 
marbles, tiles, bricks, and slates which appear on some 
trade pages. We have frequently in the past drawn atten- 
tion to the excellence of this work and the mass of valuable 
and up-to-date information given in the new edition will 
make it appreciated by a wide cirele. 





The South American Handbook, 1933. Edited by 
Howell Davies. London: Trade and Travei Publications, 
Ltd., 14, Leadenhall-street, E.C.3. Prieé 2s. 6d. net.-— 
To travellers abroad and business houses with foreign 
connections @ comprehensive handbook is of the utmost 
value, and those visiting or dealing with South America 
are fortunate in having at their disposal the pocket book 
under review. The contents of this—the tenth—edition 
follow the same lines as hitherto, the particulars having 
been revised and brought’ up to date frorn the latest 
available sources. Each country southwards from Mexico 
is dealt with and relevant details of the main towns, 
government, agricultural and mining wealth, coinage, 
imports, exports, &c., are given in @ concise manner. The 
whole work is arranged in a convenient form and the 





is built into the lower half of the casing, and it is said 


information therein is readily obtainable. 
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Two Machine Tools. 
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IJVHE firm of Alfred Herbert, Ltd., has taken advantage 
| of the opportunity provided by the influx of visitors to 
Birmingham to see the British Industries Fair to place 
on view in its Coventry showrooms a number of its 
machine tool productions. Among the most interesting 
of these tools is the motor-driven capstan lathe illustrated 
by the left hand engraving above. This machine 
has been designed with the two thoughts in mind that 
it should be easy and convenient to operate, and, at 
the same time, capable of producing work at the highest 
practical speeds. Similar in design to the 2S machine 
—also on view—this lathe, as its designation 1 S implies, 
is intended for smaller work and is, therefore, of a rather 
simpler t An electric motor and its control gear 
are built into the bed, so that the machine is self-contained, 
and the speed range given by the driving box bolted to 
the left-hand side of the headstock cabinet includes 
very high speeds for use with the softer materials, as 
well as lower speeds for working in steel. Friction clutches 
in the driving box give an instantaneous change from 
fast to slow spindle speeds, and are engaged by a lever 
conveniently placed on the bed near the operator’s left 
hand. A draw-in chuck is set in the headstock; it is 
self-adjusting for variations up to 0-020in. in diameter, 
and is operated by an adjustable lever at the rear end of 
the headstock. Since everyone familiar with machine 
tools, and especially with those made by Alfred Herbert, 
will be able to glean more information by an examination 
of the engraving than it would be possible for us to put 
on paper in Jess than two or three columns, we hardly 
think it necessary to describe the machine in detail. 
Its construction is all that has come to be expected from 
the firm, and some of its chief dimensions are included 
in the table herewith. 


Capstan Lathe. 
4fin. 


fin. 


12}in. 

3fin. 

6in. 

lin. 

ljin. 

57 to 447 
510 to 4020 
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TasBiE 1.—Dimensions of 1S 


Height of centres 

Largest bar admitted by draw-in 
chuck 

Greatest distance from spindle to 
capstan .. 

Working stroke of capsti an 

Diameter of capstan. . 

Diameter of tool holes. . 

Centre of tool holes to top of slide . 

Range of slow spindle speeds . 

Range of fast spindle speeds .. 

Horse-power of motor 

Speed of motor .. 

Floor space occupied 


1430 
16ft. 6in. x 2ft. Sin. 
As, however, considerable improvements have been 
made to it, the bar-supporting and feeding mechanism 
deserves mention. There is a tubular floor support at 
the end of the tail bracket, and a similar support 7ft. 6in. 
behind the first. A frame work, composed of two tubes, is 
carried by the rear support and the tail bracket and the 
bar that is being turned runs inside the upper tube, which 
is placed on @ level with the lathe spindle. Support is 
‘given to the bar by @ traveller within the tube. A light 
wire rope carrying an adjustable weight behind the rear 
support is taken round a system of pulleys and attached 
to an arm projecting through a slot in the tube from the 
traveller within. As a guide for the bar, immediately 
behind the end of the lathe spindle there is a split bush 
clamped on to the front part of the framework that is 
supported on the tail bracket. When the traveller 
reaches this bush its clamping screw is slackened and the 
bush is ejected, the two halves falling into a small tray 
forming part of the tail bracket. The traveller may then 
move on under the influence of the weight when the 
chuck is opened, its front end passing into the spindle 





and feeding the bar as long as any remains unused. When 
it is required to insert a new bar, the frame work carrying 
the bar-supporting tube can be unclamped at its front 
end and moved over towards the operator’s side out of 
line with the spindle pivoting on the rear support. The 
split bush may then be replaced and @ new bar inserted 
from the front instead of from the rear. The tube is then 
reclamped in line with the spindle. Near the front end 
of the bar-supporting tube there is a lever which clamps 
the wire rope attached to the traveller, and enables the 
weight to be suspended in the top position, thus leaving 
both the operator’s hands free for mserting the new bar. 

Again, in the case of the 15 8S vertical milling machine, 
illustrated in the other engraving, it is merely sufficient 
to say that it is made by Alfred Herbert, Ltd. A few 
selected examples of the features of its design will be 
sufficient to suggest its class. The driving box is bolted 
to the top of the column, and has fast and loose pulleys 
on the driving shaft operated by a hand crank at the front. 
Line shaft or individual motor drive may be adopted, 
the motor, in the latter case, being mounted on a hinged 
support carried by a base bolted to the back of the column. 
Eight changes of spindle speed are provided by the 
driving box, the necessary gears being mounted on 
multiple-spline shafts. Spiral bevels are employed for 
the final drive. The design of the spindle head is of interest. 
There is @ large parallel roller bearing close to the spindle 
nose, and, above, two opposed, double-purpose ball 
bearings, taking the weight and thrust and part of the 
journal load. All the bearings supporting the spindle 
have their inner and outer races clamped. The spindle 
itself is bored through and is provided with a draw bolt. 
Its upper end is protected by a hinged cover that excludes 
all dirt from the driving box, but enables ready access 
to the draw bolt to be obtained. An automatic feed 
for the longitudinal motion of the table is driven from 
the first shaft of the driving box. As this shaft runs at 
constant speed, definite rates of feed in inches per minute 
are obtainable irrespective of the spindle speed. Changes 
of the rate of feed are obtained from the dial feed motion, 
on which a hand wheel is turned until a mark corres- 
ponding to the desired rate coincides with a pointer. 
A knurled handle in front of the wheel reverses the 
direction of feed. Some other dimensions and details 
are included in the following table :— 


-Dimensions of 15 8 Vertical Milling Machine. 
30in. 
12}in. 


TaBe II. 
Longitudinal feed (automatic). . 
Transverse adjustment 
Greatest distance from spindle to 

table oe e's 
Vertical adjustment of table hee 
Vertica] adjustment of s: gonad head 
Distance from centre of spindle to 

column .. 
Distance from centre of spindle to 
machined face of vertical slide .. 
Working surface of table 
Number and width of tee-slots 
Number of spindle speeds 
Range of spindle speeds .. 
Number of feeds eS 
Range of feeds, inches per ‘minute. 
Rate of quick power traverse (when 
fitted), inches per minute ‘ 
Horse-power (for medium work) 
Speed of motor (when supplied) 
Diameter of circulartable .. 
Height of circular table .. 
Floor space occupied es J 
Ditto, when with motor drive 


2lin. 

17in. 

3in. 

12jin. 

11jin. 

49in. x 10#in. 
Threo ; fin. 
8 

51 to 700 
l}in. to 20in. 
“x 


060 


5 
sir 4in. x 8ft. 2in. 
7ft. x 8ft. 2in. 











Canadian Engineering News. 
(By our Canadian Correspondent.) 
Mineral Production. 


Canapa’s mineral production for 1932 is esti- 
mated preliminarily. at a value of 182,701,000 dollars. 
This compares with 228,029,018 dollars in 1931. The 
metals as a group totalled 103,133,000 dollars, compared 
with 118,524,439 dollars in 1931; non-metals, including 
coal, natural gas, petroleum, absestos, gypsum, salt, 
magnesite, sodium sulphate, and many minor minerals, 
56,779,000 dollars, against 65,346,284 dollars, a drop of 
13 per cent. from the previous year; and clay products, 
cement, lime, stone, and sand and gravel, 22,789,000 
dollars, compared with 44,158,295 dollars during 1931. 
The Dominion produced more gold than ever before and 
new gold mines, which have reached the production stage, 
together with the intensive search in likely-looking gold 
areas, promise that additional properties will be producing 
before the end of another year. The output during 1932 
is estimated at 3,055,168 fine ounces, valued at 63,156,000 
dollars. The output increased 13-4 per cent. over the 
previous year, and was 65 per cent. greater than the pro- 
duction of five years ago and 142 per cent. in excess of 
production ten years ago. 


Hydro-electric Progress. 
Canada now has water power installations 

aggregating slightly over seven million horse-power. 
Water wheels or turbines actually installed and brought 
into operation during 1932 resulted in a net increase of 
378,923 horse-power in the Dominion’s water power 
installation, raising the total to a figure of 7,045,260 horse- 
power. The increase was accounted for chiefly by the 
Beauharnois development in the province of Quebec, the 
Chats Falls plant on the Ontario-Quebec boundary, and 
the Corra Linn development on the Kootenay River in 
British Columbia. Construction is continuing upon 
several large undertakings which will increase the total in 
1933 and subsequent years. The Beauharnois Light, Heat 
and Power Company’s hydro-electric development on the 
St. Lawrence River was placed in operation with four 
50,000 H.P. units, giving a total capacity of 200,000 H.P. 
Two 8000 H.P. service units were also installed, while the 
power station as now completed can accommodate addi- 
tional units up to a total capacity of 500,000 H.P. Most 
of the foundations and embedded parts are in place for 
the additional units. The Hydro-Electric Power Com- 
mission of Ontario and the Ottawa Valley Power Com 
brought to completion the jointly owned Chats 
development on the Ottawa River. The plant now has an 
installed capacity of 224,000 H.P., of which half the power 
was added during 1932 in four units of 28,000 H.P. each: 
The outstanding feature of the year in the province of 
British Columbia was the completion and bringing into 
operation of the Corra Linn development of the West 
Kootenay Power and Light Company, a plant of 
57,000 H.P., and the fourth to be installed on the Kootenay 
River. 

Two large hydro-electric developments, both in the 
province of Quebec, are approaching completion. The 
principal works, including the dam and a 1-mile tunnel 
of the Maclaren-Quebec Power Company’s new 
130,000.H.P. development at Masson, on the Lievre River, 
have been completed, as well as the power station where 
installation of units is well advanced. The Shawinigan 
Water and Power Company has also made good progress 
on @ 240,000 H:P. development on the St. Maurice River : 
the dam and power station sub-structure and su 
structure have been completed and it is expected that work 
will proceed on installation of the units in the spring of 
this year. At the Canyon on the lower Abitibi River in 
Northern Ontario work was actively carried on until 
July, 1932, on another large development, one of 
330,000 H.P., by the Ontario Power Service Corporation. 
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but financial difficulties caused a cessation of operations, 
Since then the project has been taken over by the Ontario 
Government and work will be resumed in the spring. 
Progress on the Bridge River project, a large development 
in British Columbia, is reported. The Bridge River Power 
Company completed the construction of a 24-mile tunnel, 
which forms part of the project, but no further con- 
struction work will be undertaken for the present. 


Business Conditions. 


While the year recently ended was characterised 
by the continuance of the depression, the domestic financial 
background showed considerable betterment during the 
latter half. During the first six months of the year the 
construction and iron and steel industries operated at a 
low percentage of capacity, but in recent months there has 
been a sharp upward turn in production. The November 
steel output was the largest for any month except one, 
and there was a distinct improvement in automobile pro- 
duction during the last two months of the year. The 
impact of the depression in Canada was much less severe 
in the purely financial sphere than in the economic, the 
soundness of the Canadian banking structure being 
undoubtedly the most important individual factor in saving 
the Dominion from the worst consequences of the depres- 
sion. There has been a substantial shrinkage in the 
Dominion’s external commerce.as a whole, but exports are 
far in excess of imports. During the eight months of the 
current fiscal year, to November 30th, exports amounted 
in value to 336,753,484 dollars, as compared with 
408,541,765 dollars for the corresponding period of 1931, 
while imports declined from 411,065,311 dollars to 
296,504,260 dollars. The returns show increased exports 
of iron products, ascribed principally to larger sales of 
automobiles and machinery. 


Coal. 


Canadian coal mines provided nearly half the 
coal consumed in the Dominion in 1932, figures for the 
first eleven months of the year showing that Canadian coal 
enjoyed 49 per cent. of the Canadian coal market, as com- 
pared with 46 per cent. in the corresponding period of 1931. 
The total production of coal in Canada amounted to 
11,786,580 tons, a reduction of only 3-7 per cent., while 
imports in the first eleven months were 13-8 per cent. 
lower than in the same period of 1931. Of the 21,000,000 
tons made available for consumption in Canada in the 
eleven months of 1932, slightly over 18,000,000 tons were 
of bituminous or other soft coal, of which Canadian mines 
provided 56-6 per cent. British collieries have made 
serious inroads in the anthracite coal market of Canada, 
which was in previous years almost exclusively enjoyed by 
United States producers. Imports of anthracite from the 
United States dropped 522,742 tons in 1932, while those 
from Great Britain increased by 463,150 tons. The total 
imports of anthracite coal in the eleven months of 1932 
amounted to 2,918,879 tons, of which the United States 
provided nearly 53 per cent. and Great Britain 45-5 per 
cent. In the same period of 1931 the total imports of 
anthracite amounted to 2,998,266 tons, of which the 
United States provided nearly 69 per cent. and Great 
Britain only 28-8 per cent. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Trade Conditions. 


SuBpDUED industrial conditions rule in the 
Midlands and Staffordshire this week. The light manu- 
factures display more activity than the heavy branches, 
but the prospects reported from some of the latter are a 
little more hopeful. There are a few more inquiries in 
general engineering and in various other directions, but 
they relate chiefly to small commissions. As long as con- 
sumption remains at its present low level the cautious 
attitude of buyers of iron and steel is bound to be main- 
tained. So far, there has been little or no buying on 
account of orders received from the British Industries 
Fair, but some substantial contracts are stated to have 
been booked, the fulfilment of which will involve the con- 
sumption of large tonnages of iron and steel. Producers 
of material in this area do not appear to be making any 
special preparations for trade development. They are 
satisfied in their own mind that they can cope with any 
demands which are likely to arise, and they have in many 
cases good stocks on which to draw if consumption needs 
should mount quickly. On ’Change in Birmingham this 
week business has been far from brisk, and in a number of 
instances complaint is made of the poor specifications 
received against existing contracts. New orders are con- 
fined to small tonnages required for immediate working 
up, and though they probably were slightly more numerous 
than last week, they made but a lean aggregate. There 
were no major market developments, and the week as a 
whole provided inferior trading. : 


Ironmasters’ Quarterly Meeting. 


The next quarterly meeting of the Midland iron 
trade has been fixed for Thursday, April 6th, a week earlier 
than usual. It is customary to hold these gatherings in 
Birmingham on the second Thursday of each quarter, 
but as the second Thursday in April this year falls on the 
eve of Good Friday, it has been decided to alter the date. 


Steel. 


The general circumstances of business in the 
steel trade show no alteration trom those existing a week 
ago. The rolling mills in this district are operating irregu- 
larly, and demand for finished steel and for semis is easily 
satisfied. Dealings in Continental material have decreased. 
In semis they have practically ceased, and business has 
been given to native steelmasters. As deliveries against 
old contracts are in many cases now nearing completion, 





Staffordshire producers hope to capture an appreciable 
amount of this business. It seems pretty certain that 
the contracts will not be renewed abroad unless prices 
come down before renewal dates. In the finished steel 
branch, Continental material is still competitive in some 
lines, and though uncertainty at the moment is holding 
up the renewal of contracts with foreign works, it is felt 
that those engineers who are outside the body which 
supports the British steelmaster to the exclusion of the 
foreigner, will continue to make their purchases from the 
Continent. It is reported that during the week there has 
been a tendency towards lower quotations on the part of 
overseas suppliers. Users have, however, displayed no 
eagerness to buy. Native steelmasters in the case of 
finished material hold firmly to the scale of selling rates 
fixed by the Steelmasters’ Association. In the half- 
products branch there has been no alteration to quotations 
during the past week, and these are as enumerated in my 
last letter. 


Raw Iron. 


There is no change on the week to record in the 
pig iron industry in this area. As was anticipated, the 
Central Pig Iron Producers’ Association at its monthly 
meeting once again reaffirmed the now old scale of mini- 
mum selling rates. Demand is said to be too meagre and 
uncertain to justify any increase in prices, while curtailed 
production is against any lowering of present values. 
Foundrymen in the Black Country are nothing like so 
busy as they should be at this time of the year, and their 
demands for material are small. Specifications in most 
instances are said to be unsatisfactory and blast-furnace- 
men continue to put a portion of their production into 
stock. A few isolated cases of foundries which are busy, 
and are specifying on an increased scale are reported. The 
heavy engineering foundries are taking very little iron. 
The same can safely be said of the forges. Sales of forge 
iron are almost negligible. The prices now quoted by 
Midland smelters for their output are Derbyshire No. 3 
foundry, £3 6s.; forge, £3 1s.; Northamptonshire No. 3 
foundry, £3 2s. 6d.; forge, £2 17s. 6d. Since the organisa- 
tion of the basic pig producers, some business has been 
done at the higher prices laid down and recently given. 
No branch of the pig iron industry in this area has of late 
received any noticeable trade stimulus. 


Staffordshire Bar Iron. 


As yet no new buying movement is forthcoming 
in the finished iron trade. It is early yet to expect results 
from the B.I.F., and ironmasters in Staffordshire face the 
present depressed conditions with a stolidity which does 
them much credit. They hold that improvement is on 
the way and will reach them ere long. At date, consump- 
tive requirements are much below normal in the best bar 
and the tube strip branches, and practically non-existent 
in the Crown and common bar departments. Ironmasters 
are carrying on from day to day having no reserve of 
orders. Rolling programmes are most difficult to arrange. 
Selling prices of all grades of finished iron are unchanged 
on the week. 


Galvanised Sheets. 


Quiet conditions rule in the galvanised sheet 
industry, and although mills in this area are better em- 
ployed than they were a few weeks ago they are capable of 
a much larger output. Prospects of orders on overseas 
account are held to be brighter and an improved situation 
in the near future is expected. Selling prices are firmly 
held alike on home and export account. Galvanised 
corrugated sheets of 24 gauge are £10 10s. f.o.b., and 
£11 15s. for the home trade, with graduated increases for 
tonnages under 10 tons. The official price for galvanised 
sheets for New Zealand has been fixed at £11 f.o.b. Black 
sheets are £8 10s. f.o.b. and £9 10s. for the home trade, 
with a rising scale for lots of under 10 tons. 


Scrap. 


Conditions in the scrap market in this district 
are more severe than they were, and sellers are con- 
stantly pressing for higher prices. Nevertheless, there are 
still sellers as well as buyers at 32s. 6d. for heavy steel 
scrap. The position is reported to be even more intense 
in the North of England. The South Wales trade, which 
looks to this district for a great deal of melting scrap, is 
exercising remarkable restraint if the position is as tense 
as some reports represent it to be. 


Birmingham Electrical Scheme. 


The Birmingham Electric Supply Committee is 
to put in hand work involving extensions and strengthen- 
ing of the distribution system in anticipation of increased 
demands in certain parts of the area of supply. Sanction 
for the raising of a capital sum of £750,000 for electrical 
developments in the city will be sought at the next meet- 
ing of the Birmingham City Council. Of this amount, 
£200,000 will be required for constructional work to deal 
with the grit nuisance from the chimneys at the Nechells 
and Hams Hall stations. The emission of dust and grit, 
and the nuisance caused by the acid-laden fumes from the 
chimneys of these two power stations have been the 
subject of much consideration by the technical advisers 
of the Council. The method adopted in Birmingham for 
dealing with the problem has been that of fitting to the 
chimneys what are known as “cyclone” collectors, but 
these have not been as efficacious as the department 
desired, particularly having regard to the fact that a 
considerable number of the boilers are fed with pulverised 
fuel, the dust from which is so fine that the “ cyclone ” 
fails to collect it. It has now been decided to install 
electro-static filters at Nechells and Hams Hall stations, 
and these will be combined with new high brick chimneys, 
which are to replace the present steel chimneys. The new 
chimneys will be about 350ft. high and 20ft. in diameter 
at the top. The whole installation, which is to cost about 
£200,000, will be on a large scale. 


Increased Use of Electricity. 


The Birmingham Electricity Supply Committee 
reports that a further 1163 new consumers were coupled 











up to the mains during January. Taking a survey over the 
past three years, it is found that over 50,000 additional 
premises—tresidential, trade, or industrial—-have been 
connected up to the department’s system during that 
period, calling for a capital expenditure of approximately 
£360,000 a year to deal with the increased load. 


Coventry’s Industrial Facilities. 


The recently constituted Development Com- 
mittee for Coventry and its officer, Mr. J. Taylor, are 
concentrating on the task of making known the city’s 
industrial facilities. A start has been made on the film 
which is to illustrate Coventry’s industrial development, 
and a number of important engineering firms have already 
indicated their intention of having various processes in 
the manufacture of their products shown on’ the film, 
which is to be exhibited all over the country. 


Rail Contract for Birmingham. 


The London and North-Eastern Railway Com- 
pany reports that a contract has been placed with the 
Metropolitan-Cammell Carriage Wagon and Finance Com- 
pany, Ltd., of Saltley, and the Birmmgham Railway 
Carriage and Wagon Company, Ltd., of Smethwick, for 
twenty pairs of articulated coaches—ten to each firm—of a 
new type primarily designed for use in long-distance 
excursion traffic. 3 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, 
Work for Electrical Engineers. 


A WELCOME announcement during the past 
week has been the news of further important heavy 
electrical engineering work for the Hungarian State 
Railways. The contract has been secured by the Metro- 
politan-Vickers Electrical Company, Ltd., and whilst 
some of the work will be carried out at the company’s 
Sheffield plant, the bulk of it will go through the shops 
at Trafford Park, Manchester. Altogether, the contract 
is stated to be of the value of £250,000 and includes the 
provision of twenty-six 2500 H.P. motors and the greater 
part of the control equipment for twenty-six electric 
locomotives. Not very long ago the transport of a big 
consignment of railway plant manufactured by the Metro- 
politan-Vickers Company for the Hungarian State Rail- 
way was effected without trans-shipment vid the North 
Sea train ferry service, an innovation which aroused con- 
siderable interest at the time. The tender of John Collier 
and Co. (Electrical Engineers), Ltd., Manchester, for the 
supply of low-tension distributors in connection with the 
scheme for electrifying the island has been accepted by 
the Isle of Man Electricity Board. The work has to be 
completed within five months. At this week’s meeting 
of the Manchester City Council increased borrowing powers 
will be sought by the Electricity Committee. The sum of 
£250,000 is mentioned in connection with distribution 
mains and £10,000 for sub-station buildings. 


Air Port Proposals. 


The recent negotiations between the Air Port 
Committee of the Manchester City Council and Mr. 
Edward Hillman for the lease of the city’s air port at 
Barton having fallen through, discussions began between 
the Committee and Airwork, Ltd., of Heston, and the 
matter has now reached the stage of submission to the 
City Council for approval of the provisional. arrangements. 
It is understood that Airport, Ltd., has agreed to take 
over the entire management at Barton and to provide its 
own services, staff the repair shops, and mainiain all other 
essential equipment, in addition to providing instructional 
machines. 


Industrial Results. 


An increased loss on trading is shown in the 
accounts of the National Gas and Oil Engine Company, 
Ltd., of Ashton-under-Lyne, for the past twelve months. 
In 1931, the loss amounted to £15,086, and in 1932 to 
£23,866, in both cases after allowing for depreciation and 
crediting interest on investments. To cover the loss and 
to pay the dividend on the preference share capital the 
directors have transferred the sum of £35,000 from reserves, 
leaving them at £50,000, and £940 is carried forward. 


Non-ferrous Metals. 


Irregularity from the point of view of prices has 
again been a feature of the market for the non-ferrous 
metals during the past week. Pronounced weakness has 
characterised the copper section, and the top-heavy supply 
position is making its influence felt, more especially as 
there is little indication of any improvement in the 
demand, the turnover during the week having been very 
moderate. Standard brands of copper are cheaper on 
balance by about 10s. per ton. Bearish statistical influences 
have also played a part in the movements of tin, and here, 
also, buying interest was on a restricted scale, At one 
time values in this section wete somewhat stronger, but 
the improvement was not maintained and the fall on the 
week of about £2 per ton has served to wipe out the whole 
of the recent advance and to bring quotations back to 
where they were late in January. The undertone in the 
case of lead has been rather steadier, and a rise of 5s. per 
ton compared with the values ruling a week ago has to be 
reported. The market view is in respect of this metal that 
the developments in the Far East will cause a diversion of 
supplies on no inconsiderable scale to that area. The 
demand for spelter has only been quiet, but prices have 
improved to the extent of a shilling or two on balance. 


Iron and Steel. 


Generally slow conditions have been reported on 
the iron and steel market here this week, and the slight 
buying spurt experienced in the steel section recently has 
died down. The demand for foundry pig iron, more 
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especially from the textile machinery industry and from 
jobbing foundries in the district, is unsatisfactory still. 
In certain specialised branches there is a fair degree of 
activity and the quantities of iron going into consumption 
keep up very well, whilst in the light castings trade a 
seasonal improvement is expected. Supplies of heavy 
scrap seem to be rather less plentiful and prices are firmer, 
but of light qualities offers are on a big scale and low rates 
are being quoted. For delivery to users in the Manchester 
zone, Derbyshire, Staffordshire, and Cleveland No. 3 irons 
are quoted on the basis of 67s. per ton, with Northants at 
65s. 6d., Derbyshire forge at 62s., Scottish foundry at 
about 82s., and West Coast hematite at 80s. to 8ls. The 
bar iron trade is disappointing, but values keep up at 
£9 15s. per ton for Lancashire Crown bars and £10 5s. for 
best bars. «Some sellers of special quality steels report not 
unsatisfactory conditions, but the slow buying movement 
in respect of the heavy materials continues. Small re- 
rolled bars range from about £6 12s. 6d. to £6 15s. per ton, 
with acid and basic boiler plates at £8 7s. 6d. to £8 10s., 
frame plates (including surface inspection charges) at 
£9 2s. 6d., tank plates at £8 17s. 6d., sections at £8 7s. 6d., 
joists at £8 15s., and large-diameter bars at £9 7s. 6d. Trade 
in imported materials is slow, but prices are distinctly firm. 


BARROW-IN-FURNESS. 
Hematite. 


The hematite pig iron market continues to be 
steady, but there are no signs of revival. The steel 
departments are taking a considerable proportion of out- 
put, and stocks are not accumulating. At one works in 
the district which has been idle in so far as pig iron pro- 
duction is concerned, the whole of the stocks which once 
were considerable have been cleared, but the demand will 
have to be heavier before they restart. At Ulverston the 
only activity at present is in the casting of ingot moulds, 
for which a fair market has been discovered. There is 
still quietness in iron ore, both native and foreign sorts, 
owing to the few furnaces which are in blast. The steel 
trade remains quiet, but the Barrow rail mills are still 
able to keep going, as also are the hoop and special small 
section mills. 








SHEFFIELD. 
(From our own Correspondent.) 
The General Position. 


ConpDITIONS in the Sheftield and district trades 
remain, on the whole, without much change. The recently 
announced Admiralty programme will, however, bring 
work to Sheffield and to yards owned by Sheffield firms. 
The falling off in the demand for motor requisites, at any 
rate, as far as heavy commercial vehicles are concerned, 
is still pronounced, and here again Sheffield is losing a 
good deal of work. On the other hand, there is a growing 
demand for stainless steel, particularly in the sheet form, 
which is better than at any period of last year, and this 
is one of the brightest features of the situation. There is 
a good deal of slackness in the demand for many descrip- 
tions of tools, but certain firms engaged in the tool trade 
and in the seissor industry, are benefiting by the collapse 
of foreign competition and are moderately busy. The 
safety razor blade trade is very busy, but makers of 
ordinary cutlery and electro-plate are quiet. 


Work for Hungarian Railways. 


Sheffield stands to gain a considerable amount 
of employment as the result of an arrangement concluded 
by the Metropolitan-Vickers Electrical Company for 
putting in hand £250,000 worth of work for the Hungarian 
State Railways. The work will be done at the company’s 
works at Trafford Park, Manchester, and its subsidiary 
works at Attercliffe, Sheffield. It is understood that 
the English Steel Corporation, whose great Vickers Works 
are at Sheffield, still holds considerable interests as 
suppliers of special steel products to Metropolitan-Vickers. 
The order includes twenty-six motors, each of 2500 H.P. 
capacity, and the greater part of the control equipment 
for twenty:six electric locomotives. The total weight 
of the work will be 800 tons. The company has previously 
fully equipped four sub-stations of the Hungarian State 
Railways, and the tests of passenger and freight locomo- 
tives already delivered have proved so satisfactory that 
authority has been given to proceed with the further 
work now to be undertaken. 


Wagons and Containers. 


In order to encourage the transport of coal in 
larger wagons, the Great Western Railway Company 
recently offered to provide 5000 additional wagons of 
20-ton capacity, at the same time offering a rebate of 
23d. per ton to users forwarding coal by these vehicles, 
and undertaking to make the necessary alteration to 
the sidings and ship-loading apparatus at South Wales 
ports. They have now placed orders for at least 4000 
of these wagons with six firms. A local firm to share in 
the work is that of Charles Roberts and Co., Ltd., Horbury 
Junction, near Wakefield, and the others are the Fairfield 
Shipbuilding and Engineering Company, . Chepstow ; 
the Welsh Wagon Works, Ltd., Maindy, Cardiff; the 
Gloucester Railway Carriage and Wagon Company, 
Gloucester; the Birmingham Railway Carriage and 
Wagon Company, Smethwick, Birmingham; and the 
Metropolitan-Cammell Carriage, Wagon and Finance 
Company, Saltley, Birmingham. Efforts have recently 
been made to evolve a standard type of goods container 
for railway transport, and drawings of containers, sub- 
mitted by competitors from eight countries, have been 
considered by a committee established under the auspices 
of the International Chamber of Commerce. Among the 
six most successful competitors were the Butterley Iron 
Works, Derby, and the Gloucester Railway Carriage and 
Wagon Company. 


Interesting Lincoln Order. 


Robey and Co., Ltd., of Lincoln, have secured, 
in the face of American competition, an order for a 20-ton 





casting in an alloy which has never been used before in 
this country in a requirement of such size. The casting 
is to form the bed of a large stone-crusher in Scotland, 
and the alloy is manufactured under licence from the 
International Nickel Company. The interesting feature 
about the casting is not so much its size, for many bigger 
castings have been made by the firm, but the fact that the 
alloy is a remarkable one. 


Safety of Pit Cages. 


A safety suspending and retaining mechanism 
for pit cages has been invented by Mr. W. Parker, of 
Stainforth, a face workman at Hatfield Main Colliery. 
It has been patented and has received the approval of 
the Mines Department. It provides an automatic brake 
on the cage in case the winding rope breaks. The auxiliary 
ropes take the weight of the suspended cage and automati- 
ally apply a brake. 


A New Industry. 


A new industry has been introduced into Shettield 
by Lumena, Ltd., which has established a factory for the 
manufacture of multi-coloured luminous signs by a process 
hitherto employed only on the Continent. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Shipyards to be Re-opened. 


Tue shipbuilding industry on the North-Kast 
Coast is exhibiting a gradual, but steady, improvement. 
That is the cheerful assurance to be drawn, not only from 
the continued inquiry for new tonnage, but also the actual 
placing of more orders and the re-opening of two shipyards 
in the near future. Redhead and Sons, Ltd., South 
Shields, are to re-start their yard on the construction of a 
cargo vessel for a London shipowning firm. This is the first 
contract received by the firm in two years. The shipyard 
of Smith’s Dock Company, Ltd., on the Tees at South 
Bank, is also to be re-opened for the building of six steam 
trawlers. The work will occupy about twelve months. 
In making this welcome announcement at the annual 
meeting of the firm, Mr. Lancelot E. Smith, the chairman, 
struck a somewhat optimistic note regarding shipbuilding 
prospects. ‘‘It is impossible,” he said, ‘to make a 
reliable forecast with regard to the future, but there is no 
doubt whatever that at the present moment there is a good 
deal more interest being displayed by shipowners in new 
building, and a certain number of orders have recently 
been placed with various shipbuilders.’”” He pointed out, 
however, that under present conditions of intense com- 
petition and.empty shipyards it was impossible to secure 
orders at anything like remunerative rates. At the same 
time, he thought they were satisfied that it was the best 
policy to take on some work of this nature, even at the low 
prices at present prevailing, and particularly so in the 
present case, where the contract was for a class of vessel 
in which they had so long specialised. The only alter- 
native, he added, would be to keep their shipyard closed, 
as it has been for some months now, with the risk of losing 
many of their best men and breaking up the organisation 
which had taken many years of hard work to build up. 


Cleveland Iron Trade. 


It is confidently believed that the turning point 
has been reached in the Cleveland pig iron trade. There 
is now a steady flow of business, and the general volume of 
inquiries justifies confidence in the future. An encouraging 
feature is the willingness with which buyers pay current 
rates for supply over periods ahead. Most of the business 
passing is still with home firms. Work is gradually being 
resumed in departments that have been inactive, but there 
is a great deal of idle plant. Of the eighty-six blast- 
furnaces on the North-East Coast, only fifteen are in 
action, but one or two idle stacks may be blown in shortly. 
Tronmasters are disposing of more Cleveland pig iron than 
they are producing, and have little stored at their works. 
Growing needs promise to necessitate further enlargement 
of output if quotations keep in the neighbourhood of 
terms at present accepted. Export prices for Cleveland 
iron are a matter of negotiation, and vary a good deal, but 
to local buyers No. 1 foundry is 65s., No. 3 G.M.B. 62s. 6d., 
and No. 4 foundry and No. 4 forge each 61s. North of 
England buyers outside the Teesside district have to pay 
2s. above these figures, and delivery prices to customers in 
the Glasgow area are based on No. 3 at 62s. 9d. 


Hematite Pig Iron. 


Values of East Coast hematite pig iron are very 
low compared with rates ruling for Cleveland iron, but 
with demand steadily improving an upward turn would 
cause no surprise. Local and other consumption continues 
to expand, and a little export business is passing. Con- 
sumers in Sheffield and South Wales have made fairly 
large purchases and are still in the market. Both f.o.t. 
and f.o.b. quotations are at the equivalent of ordinary 
qualities at 59s. No. i quality is 59s. 6d. 


Ironmaking Materials. 


The outlook in the ore trade is said to be more 
favourable, but at the moment transactions are confined 
to small cargoes, and there is no disposition on the part of 
consumers to enter into contracts over a period. Best 
Bilbao Rubio ore is quoted at 15s. 3d., c.i.f. Tees. Blast- 
furnace coke is abundant and sales are not easily effected, 
as local consumers have ample supplies of their own 
makes. Good medium qualities are offered at 15s. 9d. 
delivered at North-East Coast works. 


Manufactured Iron and Steel. 


A progressive tendency is now to be found in 
several sections of the manufactured iron and steel trade, 
and conditions are much more active at some works. 
Head, Wrightson and Co., Ltd., have re-started their 
Stockton foundry after eight months’ idleness, and 





operations are being increased at other foundries in the 
area. A rather firmer feeling pervades the market, but 
prices are not quotably altered. Ship plate, angle and 
rivet makers will soon be busier than for quite a long time, 
and departments manufacturing railway requisites are 
likely to have more work on hand shortly, but producers 
of constructional steel are in need of new contracts. A 
few orders for galvanised sheets have been secured. 
Scarcity of several kinds of scrap is acute, and a further rise 
of prices is imminent. Heavy cast iron is 42s. 6d. 
machinery metal 45s., and heavy steel 45s. 


The Coal Trade. 


The cold weather has caused a much improved 
demand for steam coal, especially for household use, and 
the market is cleared of supplies for prompt delivery. 
Northumberland collieries are well employed, principally 
on coastwise trade, and it is probable that for March an 
increase of the quota will be applied for and granted, as 
extra allowances have hitherto been willingly conceded 
by the Central Council under the Coal Mines Act when 
they have been shown to be necessary. Home demands 
have left only odd cargoes available for export, and 
although there is little pressure for them, holders ask a 
firm level of prices. For all March the export position is 
quiet, and values are just holding steady. Best Northum- 
berland steams are quoted at 13s. 6d. to 14s.; Tyne prime, 
13s. 3d. to 13s. 6d.; and Wear prime, 15s. 6d. to 16s. 
Steam smalls are scarce and sparingly offered, best qualities 
being quoted at 9s., and ordinary at 8s. Durham is 
obtaining a share of the increased trade in steams on 
account of the weather, but the export side is very dull. 
February, contrary to tradition, has proved the reverse 
of active for Durham’s principal coals, and all the pits are 
keenly on the look-out for orders. There is a considerable 
curtailment of output at numerous collieries, and prices 
remain at about the minimum schedule. Best Durham 
gas coals are quoted at 14s. 6d. and secondary quality at 
13s. to 13s. 6d. Best bunker coals are in good supply, but 
in slow request at 14s. to 14s. 3d., and seconds are weak at 
13s. to 13s. 3d. Coking unscreened are plentiful at the 
minimum of 12s. 6d. to 13s. 3d. The export coke trade 
has taken a quiet turn. Gas coke is now moving slowly, 
but excess stocks are not large, and makers hold steadily 
to recent values. Best kinds are quoted at 18s. 3d. and 
vertical at 21s. 6d. Patent oven coke is difficult to clear, 
Stocks are substantial and weakly held at 14s. 6d. to L5s., 
and superior brands 15s. 6d. to 16s. Coke nuts are quiet 
at 16s. to 17s. 6d. 








SCOTLAND. 


(From our own Correspondent.) 


Shipbuilding at Port-Glasgow. 


Tue outlook for shipyard workers in the Port- 
Glasgow district has become considerably brighter with 
the placing of a further order for two cargo vessels on 
behalf of J. and G. Harrison, Ltd., London, with Lithgows, 
Ltd., of Port-Glasgow. The two steamers just ordered 
will be of 8500 tons deadweight each, and will be similar 
in design to the vessels ordered by the same owners in 
December last. The propelling machinery in connection 
with this last order will be supplied by David Rowan 
and Co., Ltd., Glasgow, and will consist of triple-expansion 
engines, developing about 2500 I.H.P. Since the autumn 
of 1931 Messrs. Harrison have placed with Lithgows, 
Ltd., orders for ten cargo vessels, including the present 
contract. Earlier this month Messrs. Lithgows secured 
an order for a 7000-ton deadweight steamer from Sir 
Joseph Isherwood, and in January last an order for a 
2000-ton cargo boat from Liverpool owners. 


Steel. 


Home demands for steel are comparatively 
steady. Recent shipbuilding contracts and the probability 
of further orders, have stimulated hopes of a revival 
in the industry so vital to local steel producers. Export 
demands have not come up to expectations, but there 
are prospects of an increasing turnover with Canadian 
buyers. Already a considerable number of orders for 
plates and sectional material for shipment to Canada 
have been received. 


Steel Sheets. 


Production of steel sheets has been somewhat 
lower of late,, but inquiries to hand indicate that an 
improvement will soon be apparent, especially in respect 
to the lighter gauges. It is expected that shipments to 
Canada will show a distinct improvement over last season. 
Heavy sheets and galvanised descriptions are still com- 
paratively quiet. 


Steel Tubes. 


The tube trade is dull at present, but producers 
are confident that there will be an increased output during 
next month in view of the increase in tariffs on imports 
into Australia, which comes into operation on June Ist. 


Iron. 


In bar iron and re-rolled steel bars short-time 
working is still prevalent. Bar iron at £9 15s. home 
and £9 5s. per ton export makes little headway, and 
re-rolled steel bars, quoted £7 5s. home and £6 10s. per 
ton export, experience stern competition from Continental 
material, which can still be delivered here some £2 per ton 
under local prices. 


Pig Iron. 


There is no change in the Scottish pig iron trade. 
Requirements are easily satisfied by the output from 
the two furnaces in blast and withdrawals from stocks. 
Last week 750 tons of pig iron arrived here from Barrow 
and Millom. Scrap material is steady at 50s. per ton for 
cast iron machinery, and 40s. per ton heavy steel. 
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Coal. 


Although at present the Scottish collieries are 
disposing of outputs comparatively well, the outlook is 
not too promising. Export demands are not expanding, 
and so far as business with Continental countries is con- 
cerned, prospects are slight, owing to keen Polish com- 
petition, which can be fully appreciated from the report 
that Scottish prices range from Is. 6d. to Is. 9d. per ton 
above Polish quotations. Home exporters are receiving 
little encouragement to sell forward, and are unable to 
take risks, owmg to the uncertainty caused by the quota 
arrangements. Tenders have just been sent to the 
Swedish State Railways for 11,000 tons of coal, March— 
August shipment, and in this connection it is stated that 
the Fife Coal Company is prepared to cover 50,000 tons 
at 13s. per ton for Cowdenbeath quality. Meanwhile, 
with the exception of best Fifeshire steams, round fuels 
are inclined to ease in price, and the same may be said 
for smalls in all districts, apart from pearls. Aggregate 
shipments for the past week amounted to 218,835 tons, 
against 238,678 tons in the preceding week, and 224,251 
tons in the same week last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Coal Trade. 


ACCORDING to the returns of the G.W.R. Com- 
pany, shipments of coal and coke from the six leading 
ports in this district last week came to 361,730 tons, which 
compared with 374,437 tons for the corresponding period 
of last year. As compared with the preceding week, the 
total for last week showed a fall of 30,465 tons. The surprise 
is that the quantity was not even less, in view of the 
interruption of shipment operations and colliery working 
at the end of the week. During Thursday night and Friday 
morning, South Wales experienced the worst blizzard 
since 1917, and has not yet fully recovered from the 
effects. There was practically no work at the docks on 
Friday, and many collieries were compelled to cease 
operations on the same day. At the docks work was 
resumed on the Saturday morning so far as coals were 
available, but more collieries than ever were idle over the 
week-end, for the reason that railway traffic had been so 
severely interrupted that empty wagons could not be got 
up to the pits. The fall of snow was so heavy that roads 
were impassable, telegraph posts snapped off like match- 
wood, and communications (telegraphic and telephonic) 
were rendered extremely difficult, if not impossible. In 
fact, even on Monday no word had been received as to 
what exactly was happening at some collieries, as com- 
munication with them could not be established. Efforts 
to discover the whereabouts of coals which had left certain 
collieries at the end of last week were unsuccessful, and the 
consequence was that on Monday a good deal of business 
was interrupted, as although orders were held, tonnage 
could not be chartered until some news was forthcoming 
that the coals would be available. From the point of view 
of actual new inquiry, the market has presented no special 
feature, the conditions being very quiet all round. 


Coal Items. 


There is no fresh news from Spain regarding the 
proposals put forward for assisting the native industry, 
except that it has been proposed to the Government that 
as one way of settling their troubles manufacturers should 
be compelled to consume. the whole output of Spanish 
coals. It is contended that coals would still have to be 
imported, but on a much reduced scale. Spanish ship- 
owners, trawler owners and railway undertakings are 
stroagly opposed to the restriction of coal imports, as 
they regard supplies of Welsh coals as essential. Last 
week the French Senate passed the article of the Finance 
Bill which provides for the imposition of new taxes on 
goods which are subject to import permits and quotas. 
An amendment to exclude coal from the scope of the Bill 
was defeated. It will be interesting to watch develop- 
ments. Reference was made last week to the dissatis- 
faction felt in some quarters concerning the operation of 
the quota in respect to the production of coals, and the 
fact that Swansea collieries had appealed against the 
decision of the District Board, refusing to create a special 
class with a special quota for home industrial purposes. 
Arbitration was to have taken place on Saturday last 
before Mr. Trevor H. Hunter, K.C., the appellants being 
the Swansea Navigation Collieries against the District 
Coal Board, but owing to the dislocation of railway 
arrangements, the Swansea representatives could not get 
to Cardiff from Swansea, and the arbitration was there- 
fore postponed until Friday of this week. A deputation 
representative of the miners and other interests at Mardy 
last week met the managing director, Mr. W. M. Llewellyn, 
of the Welsh Associated Collieries, and the general 
manager, Mr. T. Johns, to appeal for the reopening of 
Locket’s Merthyr Collieries, which have been closed for 
about two months. Mr. Llewellyn pointed out that 
the Mardy mineral taking was surrounded by five of the 
company’s collieries, and it was the original intention 
to work the property through the adjoining collieries. 
That would mean that there would be no necessity to 
restart the Mardy collieries, a proceeding which would 
involve a substantial capital expenditure. They did not 
feel justified in embarking on that expenditure, owing to a 
suspicion of lack of co-operation in making the concern a 
success. The management would not tolerate any inter- 
ference in the conduct of the company’s affairs from 
people not engaged in the collieries. From a sentimental 
point of view, he was desirous of doing all he could to 
save Mardy from becoming derelict. He promised to give 
serious consideration to the deputation’s appeal, and let 
them have his decision in a few days. No settlement has 
been arrived at in the dispute at the Bedwas Navigation 
Colliery, where the men have been idle for over a week. 
The South Wales Miners’ Federation has assured the men 
of full financial support. As the result of representations 
made to the Mines Department, Mr. W. L. Cook, of that 


purpose of making investigations and acting in the rédle 
of mediator. About 1200 men are concerned. 


Twenty-Ton Wagons. 


It has been officially announced by the Great 
Western Railway Company that it has received applica- 
tions for more than 5000 20-ton wagons, the maximum 
number which it offered to provide under the scheme 
recently published. Orders for a total of at least 4000 
wagons are being placed, and those for the remainder will 
follow shortly. Among the wagon builders with whom 
orders are being placed are the Fairfield Shipbuilding and 
Engineering Company, Chepstow, and the Welsh Wagon 
Works, Ltd., Maindy, Cardiff. The wagons will be con- 
structed of iron manufactured by the British (Guest, 
Keen, Baldwins) Iron and Steel Company, Ltd., and it is 
expected that the bulk of the 50,000 tons required will be 
manufactured at Cardiff and Port Talbot. 


Shipping Deal. 


Three steamers have recently been purchased 
from the Pacific Steam Navigation Company, Ltd., by 
Mr. H. C. Aspinall, of Rio de Janeiro, who is superin- 
tendent for the Companhia Carbonifera Rio Grandense, 
of Brazil. Each of these vessels is of about 4500 tons, and 
they were built in 1930. They are to be employed on the 
Brazilian coast by a new company which has been formed 
to run coastal services. These three vessels are now under- 
going survey by C. H. Bailey, Graham and Co., Ltd., the 
well-known ship repairers of Newport and Cardiff, and this, 
combined with the coaling, &c., of the vessels, will mean 
a turnover of something like £16,000 to the advantage 
of this district. It is understood that the purchasing 
company may shortly give orders for the building of two 
or three other steamers in this country. 


Shipowners’ Disastrous Year. 


The annual report of the Cardiff and Bristol 
Channel Shipowners’ Association for 1932 states that for 
South Wales shipowners, whose fleets are comprised almost 
exclusively of tramp vessels, no year has ever been more 
disastrous. At one period it was estimated that 170 
Cardiff vessels—nearly 60 per cent. of the total number of 
vessels controlled by Cardiff firms—were laid up. With 
the enforced liquidation of certain companies and the sale 
of vessels by others, the tonnage controlled by South 
Wales owners was further reduced by approximately 
206,000 tons deadweight. 


Current Business. 


The market has been dislocated by the uncertain 
position of many collieries which last week were com- 
pelled to suspend operations by reason of the blizzard, 
though at the same time it cannot be said that much 
fresh demand from abroad has come along. The dock 
position on Monday showed that at the ports between 
Newport and Barry there were twenty-two idle tipping 
appliances, but doubtless the situation would have been 
far worse had many steamers been loaded as originally 
expected, and not detained over the week-end, owing to 
the stoppage of work at the docks on the previous Friday. 
At Swansea and Port Talbot the loading pressure was 
much heavier, as all berths were occupied and ten steamers 
were waiting at Swansea and one at Port Talbot. Shortage 
of coals was responsible for the congestion prevailing, and 
it was expected to be in evidence throughout the whole 
of this week. The demand for large steam coals is as quiet 
as ever, and among sized qualities nuts were firm, but 
the inquiry for beans and peas was not so satisfactory. 
Coke moves off freely and patent fuel is fairly well stemmed 
at Cardiff. Anthracite coals of all descriptions are scarce 
for prompt loading. Pitwood is easy. 


Anthracite Contract. 


The Amalgamated Anthracite Collieries, Lid., 
have contracted to supply the Swansea Corporation with 
1000 tons of duff coal per day at 7s. per ton. This duff 
coal is for the new generating station to be erected by the 
Corporation, and, according to Sir Alfred Cope, the 
managing director of the Amalgamated Anthracite 
Collieries, Ltd., this duff had previously been practically 
unmarketable. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


D. Napier AnD Son, Ltp., aero-engine manufacturers, 
announce that Air Vice-Marshal A. E. Borton, C.B., C.M.G., 
D.S.O., A.F.C., has been elected a director of the company. 


Messrs. D. LanpaLe Frew, 45, Hope-street, Glasgow, 
and W. Stead, The Corner, Hartley-road, Altrincham, who, for 
many years have been area representatives for John Hands 
and Sons, Ltd., and Hollings and Guest, Ltd., Birmingham, are 
now representing Greenwood and Batley, Ltd., Leeds, for those 
machines formerly manufactured by these Birmingham firms. 








CONTRACTS. 


Sir WILLIAM ARROL AND Co., Ltp., have been awarded the 
contract by the County Borough of Swansea for one 15-ton and 
one 150-ton overhead electric travelling crane for the power 
station at Tir John North. 


THE METROPOLITAN-VICKERS ELECTRICAL COMPANY informs 
us that arrangements have been concluded whereby it will 
now put in hand some 800 tons of work, approaching £250,000 
in value, for the Hungarian State Railways. The order includes 
a further twenty-six motors, each of 2500 horse-power capacity, 
with the greater part of the control equipment for twenty-six 
electric locomotives on the Kando system. Most of the work 
will be done at the company’s Trafford Park Works, but a con- 
siderable part will be done in the company’s subsidiary works 
at Attercliffe, Sheffield. This work forms part of a contract, 
entered into in April, 1931, for four complete sub-station equip- 
ments, and motors ‘and control gear for thirty-six electric 
locomotives. 


THE Great Western Railway Company has received applica- 





Department, came to South Wales on Monday for the 





tions for more than 5000 20-ton wagons, the maximum number 


which it offered to provide under the scheme recently announced. 
Orders for a total of at least 4000 wagons have just been placed 
with the following wagon building firms, and those for the 
remainder will follow shortly :—Fairfield Shipbuilding and Engi- 


neering Company, Chepstow; Welsh Wagon Works, Ltd., 
Maindy, Cardiff ; Gloucester Railway Carriage and Wagon Com- 
pany, Gloucester; Birmingham Railway Carriage and. Wagon 
Company, Smethwick, Birmingham ; Charles Roberts and Co., 
Ltd., Horbury Junction, near Wakefield; Metropolitan- 
Cammell Carriage and Wagon Finance Company, Saltley, 
Birmingham. 








CALENDARS, DIARIES, &c. 


Fiexetway Press, Ltd., 11-15, Emerald-street, London, 
W.C.1.—Wall calendar. 
WeELBeEcson Press, Ltd., Blenheim House, W.11.—-Wa!l 


calendars. 








LAUNCHES AND TRIAL TRIPS. 





TRICOLOR, twin-screw motor vessel; built by Netherland 
Shipbuilding Company, Ltd., to the order of Messrs. Wilh. 
Wilhelmsen, Oslo; dimensions, 470ft. by 60ft. 10jin. by 
27ft. 6in.; to carry passengers and cargo. Engines, oil, Stork- 
A.E.G.-Hesselman type, each 4200 H.P.; constructed by the 
builders ; launch, February 18th. 








CATALOGUES. 


Spencer (MevksHamM), Ltd., Melksham, Wilts.—Catalogue 
of sack-handling plant. 

Rozsert Bosy, Ltd., Bury St. Edmunds.—Catalogue of 
refrigerating machinery. 

Houtman Bros., Ltd., Camborne, Cornwall.—Leaflet on the 
“ Rotogrind ” air-driven portable grinder. 

REAVELL AND Co., Ltd., Ipswich.—Pamphlet 118E on 
vertical, single-acting, single-stage air compressors. 

GREENWOOD AND Barttey, Ltd., Albion Works, Leeds.— 
A brochure on cold forging and screw-making machinery. 

Brrttey Company, Ltd., Birtley, Co. Durham.—Catalogue 
No. 3 on de-dusting, dust collection, and dust-handling plant. 

Henry WicGIn anv Cu., Ltd., Thames House, Millbank 
S8.W.1.—-*‘ The Works and Products of Henry Wiggin and Co., 
Ltd.” 

J. H. Fenner anv Co., Ltd., Marfleet, Hull.—-T'wo booklets 
on woven beltings, “‘ Fixing and Maintenance ” and “ Pyramid 
Hair Belting.” 

JAMES GORDON AND Co., Ltd., Windsor House, Kingsway, 
W.C.2.—A leaflet dealing with pressure reducing valves for 
steam, air, water, &c. 

B.E.N. Parents, Ltd., 92, Tottenham Court-road, W.1. 
Particulars of the ‘‘ Handi-Spray’’ small’ portable spray- 
painting motor-driven plant. 

BASTIAN AND ALLEN, Ltd., 12, Church-road, W.7.—*‘ Practical 
Application of Electrode Boilers,” and a leaflet on running costs 
of electrode boiler installations. 

Davip Brown anv Sons (HupversrFievp), Ltd., Park Works, 
Lockwood, Huddersfield.—‘‘ Gears for Automobiles,” ‘‘ Gears 
for Marine Service,” two new booklets. 

UNDERFEED STOKER Company, Ltd., Aldwych House, 
Aldwych, W.C.2.—Details of conveying, storing, and trans- 
porting equipment for all industrial purposes. 

Enetisx Exectric Company, Ltd., Queen’s House, Kingsway, 
W.C.2.—A booklet describing some of the work in progress 
with are welding sets made by the company. 

Rosert Bosy, Ltd., Bury St. Edmunds.—A forty-two-page 
loose leaf catalogue showing the firm’s activities in design, 
construction, lay-out, and site erection of all types. 

British Heatinc Inpustries, Ltd., Bolton, Lancs.—A 
leaflet describing the ‘ Heatrite”’ automatic temperature 
control system for domestic and central heating boilers. 

British Exectric TRANSFORMER Company, Ltd., Bush 
House, Aldwych, W.C.2.—A publication giving a general review 
of the types of transformer the firm is now manufacturing. 
METROPOLITAN-VICKERS ELECTRICAL CoMPANY, Ltd., Trafford 
Park, Manchester.—A special publication describing the new 
blast-furnace plant installed at the Derwent Works of the 
United Steel Companies, Ltd. 








ASSOCIATION OF SpEcIAL LIBRARIES AND INFORMATION 
Burraux.—The Association will hold its tenth annual con- 
ference at the Wills Hall, Bristol, during the week-end beginning 
Friday, September 22nd, 1933. Particulars may be obtained 
from the Secretary of the Association, 16, Russell-square, 
London, W.C.1. 

SNGINEERING GOLFING Society.—-The twenty-fourth annual 
general meeting of the Engineering Golfing Society was held, 
by permission of the Institution of Mechanical Engineers, in the 
Institution building on Thursday, February 23rd, the retiring 
captain, C. W. Myddleton, in the chair. Sir Robert Hadfield 
was elected President, and Mr. W. Walter Hughes as Captain. 


Tue Lonpon Iron anp STEEL Excuance.—The next 
monthly meeting of the Exchange will be held on Tuesday, 
March 14th, at 2.30 p.m., at the Cannon-street Hotel, E.C.4. 
Mr. Charles Mitchell, chairman of the National Committee for 
the Iron and Steel Industry, will deliver an address at 3 p.m. 
entitled ‘‘ The Position of our Basic Industries from the National 
and International Points of View.” A discussion will follow. 
The chairman of the Management Committee, Mr. Frank 
Baxter, is to preside. 

InsTITUTE OF PuHysics.—The recently formed Manchester 
and District Section of the Institute of Physies began its 
activities on Friday, February 10th, with a lecture on “* Research 
from an Industrial Point of View,” by Mr. A. P. M. Fleming, 
C.B.E., Manager of the Research and Education Departments 
of Metropolitan-Vickers Electrical Company, Ltd., and a director 
of the company. Professor W. L. Bragg presided over a gather- 
ing of about forty members and visitors. Mr. Fleming first 
outlined briefly the function of industry; he then discussed 
the function of research, treated both in regard to the efficiency 
of industrial operations and with respeet to the discovery and 
application of new knowledge. The lecturer strongly urged 
the necessity for discovering new outlets for industrial activity 
and the important part which research played in finding such 
outlets and in building up new industries. He enlarged upon 
the various steps in the development of an original idea, from 
its inception up to commercial production. Each step was 








illustrated by reference to existing industries. 
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Current Prices for Metals and Fuels. 


TRON ORE. 
N.W. Coast— 
{1) Native .. 
(ft) Spanish 


15/— to 20/- 

17/— to 24/- 

N.E. Coast— 
Native 
Foreign (c.i.f.) 


18/— to 21/— 
15/3 


PIG IRON. 


Home. 
fa & 


Export. 
£ s. d. 
(2) Scortanp— 

Hematite 

No. 1 Foundry 

No. 3 Foundry 


N.E. Coast— 
Hematite Mixed Nos. .. 
No. 1 

(f) Cleveland— 

No. 1 

Siliceous Iron. . 
No. 3 G.M.B... 
No. 4 Foundry 
No. 4 Forge. .. 
Mottled .. 
White 


-e 
oo 


ote Ww ts te we ww 


MIDLANDS—— 
(e) Staffs.— 
All-mine (Cold-blast) 
North Staffs. Forge 
Foundry .. 


( Deliverec 


” ” 


(e) Northampton 
Foundry No. 3 
Forge 

(e) Derbyshire 
No. 3 Foundry 
Forge 


(3) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 


) N.W. Coast— 
N. Lanes. and Cum.— 
| 315 
\4 0 
4 5 


6 (a) 
6 (b) 
6 (c) 


Hematite Mixed Nos. .. 


“‘ScorLanp— 
Crown Bars 
Best. . 


N.E. Coast— 
Tron Rivets 
Common Bars 
Best Bars ae 
Double Best Bars .. 
Treble Best Bars .. 


LANCs.— 
Crown Bars 
Best Bars 
Hoops 


S. YorKs.— 
Crown Bars 
Best Bars 
Hoops 


MrpLanps— 
Crown Bars 12 Fe 6to 9 
Marked Bars (Staffs.) .. 1 rs 
Nut and Bolt Bars Oto 8 10 
Gas Tube Strip 6to 10 10 


STEEL. (d) 
(6) Home. (7) Export. 
£ os. d. £ s. d. 
5) ScorLanp 
Boiler Plates (Marine) .. . ie 3 10 
a o»..tuema) .. — cinta’ Sai - 
Ship Plates, jin. and up 8 0 15 
PeeNG its oe oe OB TroGnt zs 7 
Steel Sheets, fin... .. 715 O.. . 7 15 
Sheets (Gal. Cor. 24.B.G.) 11 0-10 Ton 10 0 
Lots and Upwards Delivered Glasgow Stations. 
» (Gal. Cor. 24B.G.) For Canada separately arranged. 


(1) Delivered. (2) Net Makers’ Works. 
All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. (9) Per ton f.o.b.) 


Ordinary Ship, Bridge, and Tank Plates and Sections, 15/-, if home consumers confine purchases from associated British Steel Makers. 





STEEL (continued). 
Home. 
N.E. Coast— oa: ae 
cee ge a 15 
SS pane agate ald - 7 
Boiler Plates (Marine) 
(Land) 


Export. 
d. 
0 
6 


‘ 
‘ 


Joists , 
Heavy Rails .. 
Fish-plates 
Channels. . ‘ 
Hard Billets .. 
Soft Billets 


£9 to £9 5s. 


N.W. Coast— 
Barrow 
Heavy Rails .. 
Light Rails 
Billets 
MANCHESTER— 
Bars (Round) 
» (Small Round) 
Hoops (Baling) 
» (Soft Steel) 
Plates £t dad res 
» (Lanes. Boiler) .. 
SHEFFIELD— 
Siemens Acid Billets 
Hard Basic . 
Intermediate Basic 
Soft Basic ae ee | Re 
CT eee Oto 9 
Soft Wire Rods 
MIDLANDS— 
Small Rolled Bars 
(all British) 
Small Re-rolled Bars 
Billets and Sheet Bars .. 
Galv. Sheets .. 
(2) Staffordshire Hoops 
(d) Angles .. 
(d) Joists 
(d) Tees ein hte dhe oe Na 
(d) Bridge and Tank Plates 
Boiler Plates . . ; 


6 (basis) 
6and8 12 


6and7 2 


15 


NON-FERROUS 
SwaNsEA— 
Tin-plates, I.C., 20 by 14 
Block Tin (cash) 
(three months) 146 
Copper (cash) Ee ae ee Os ee 27 
“a (three months) 28 
Spanish Lead (cash) 10 
(three months) 10 
14 


15/9 to 16/3 
146 0 


or 


” 


— 
— =3 0 «) «] 


Spelter (cash) 
» (three months) 
MANCHESTER— 
Copper, Best Selected Ingots 
és Electrolytic 
Strong Sheets . . 3 
a Tubes (Basic Price), lb... 
Brass Tubes (Basic Price), lb. 
» Condenser, Ib. 
Lead, English 
» Foreign 
Spelter 


rn > 


Aluminium (per ton—raw ingot) 


FERRO ALLOYS. 

1/104 per Ib. 

1/7} per lb. 

Per Ton. Per Unit. 
£23 7 6 8 
£22 15 0O 7 
. £22 & O 


Tungsten Metal Powder 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon .. 
6p.c.to8p.c. .. 
8 p.c. to 10 p.c. .. 
Specially Refined 
Max. 2 p.c. carbon 
» ILp.c. earbon 
» 0-70p.c. carbon 
” ” » carbon free 
Metallic Chromium ; 
Ferro Manganese (per ton) .. 


- £34 10 0 
10 0 
£42 2 6 
1/— per lb. 
2/9 per Ib. 
£10 15 +O for home 
£9 15 
£13 10 
unit 
£19 15 
unit 
12/6 per lb. 


0 for export 
0 seale 5/— per 


” 


Silicon, 45 p.c. to 50 p.c. 


0 scale 6/— per 


75 p.c. 


Vanadium 





6/3 per lb. 
9d. per lb. 
. £245 0 0 
7/3 per Ib. 


» Molybdenum a 
» Titanium (earbon free) 
Nickel (per ton) 
Ferro Cobalt .. 





(8) f.0.b. Makers’ Works, approximate. 
(7) Export Prices—f.o.b. Glasgow. (8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 


(a) Delivered Glasgow. 


(4) Delivered Sheffield. 


(b) Delivered Sheffield. 


(f) Delivered North-East Coast. 


10 10 0 





(8) N.W. Coast 


SHEFFLIELD-— 





(5) Glasgow, Lanarkshire and Ayrshire. 


(c) Delivered Birmingham. 


FUELS. 
SCOTLAND 
Kexport. 
14/- 
15/6 
15/9 to 16/3 
14/6 
11/6 
10/6 to 10/9 


LANARKSHIRE-— 
(f.0.b. Glasgow)—Steam .. 
” Kilt 
~ Splint .. 
” ee Trebles 
mn 1. Doubles 
” Singles 
AYRSHIRE-— 
(f.0.b, Ports)—Steam 
Jewel 
Trebles 


14/- 
16/6 
14/6 


FIrESHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 

reened Navigation 


13/— to 15 
13/— to 13/6 
14/9 to 16/— 
12/— to 13, 
10/6 to 10/9 


Unse 
Trebles .. 
Doubles .. 
Singles 
LOTHIANS-— 

(f.0.b. Leith)—Best Steam 
Secondary Steam .. 
Trebles 
Doubles .. 

Singles 


i4 
13/6 
14/6 
12/- 
iy h -VattsG st 10/6 to 10/9 
ENGLAND. 
19/— to 23/6 
32/6 to 52/6 
18/-~ to 21/— 


Steams 
Household 
Coke 


| NORTHUMBERLAND 


14/6 
12/6 to 12/9 

8/6 
12,6 to 13 
27 to 39 


Best Steams .. 
Second Steams 
Steam Smalls. . 
Unscreened 
Household 


| DurHamM— 


14/6 
13/3 to 13/6 
to 37 
24 


Best Gas. . 
Second 
Household 
Foundry Coke 


25 


Inland. 
Best Hand-picked Branch .. 27/— to 28 
South Yorkshire Best .. .. 23/— to 24 
South Yorkshire Seconds 18/— to 21 
Derbyshire Best House. . 22/— to 23/6 
Derbyshire Best Brights 18/— to 20/- 
Screened Seconds .. 17/6 to 19/— 
16/6 to 17/6 
17/- to 18/6 
16/— to 16/6 
17/- to 18/- 
17/— to 18/— 


Kitchen Coal .. . 
Best Screened Nuts 
Small Screened Nuts 
Yorkshire Hards 
Derbyshire Hards . . 
Rough Slacks. . 8/6 to 9/6 
NuttySlacks.. .. .. .. T/-to 8/6 
Blast-furnace Coke (Inland) 10/—on rail at ovens 
Furnace and Foundry Coke (Export), f.0.b., 14/6 to 15/6 


CaRDIFF— (9) SOUTH WALES. 
Steam Coals ; 
Best Smokeless Large .. 
Second Smokeless Large 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large. . 
Western Valley Large .. ; 
Best Eastern Valley Large .. 
Ordinary Eastern Valley Large 
Best Steam Smalls 
Ordinary Smalls 
Washed Nuts.. .. .. 
No. 3 Rhondda Large .. 
‘es bs Smalls. . 
No. 2 es Large .. 
” Through 
> ia Smalls. . 
Foundry Coke (Export) 22/6 to 36/6 
Furnace Coke (Export) -. «+e 16/6 to 16/6 
gS Se aera eee 22) 
Pitwood (ex ship) , . 19/- to 20/- 
SwaNnsEA— 
Anthracite Coals : 
Best Big Vein Large 
Seconds .. oe 
Red Vein ae? ve 
Machine-made Cobbles. . 
Nuts 
Beans 
Peas p aeeryer 
Breaker Duff 
Rubbly Culm. . 
Steam Coals : 
Large 
Seconds .. 
Smalls 
Cargo Through 


19/6 to 19/9 
18/9 to 19/6 
19/— to 19/6 
17/9 to 18/3 
18/3 to 18/6 
17/9 to 18/3 
17/74 to 17/9 
17/3 to 17/6 
13/— to 13/6 
11/— to 13/- 
20/— to 32 

19/6 to 19/9 
15/- to 15/6 
17/— to 17/3 
15/6 to 16/- 
14/— to 14/3 


36/— to 38/6 
27/- to 34/- 
22/— to 26/6 
36/6 to 48/6 
36/6 to 48/6 
28/6 to 32/6 
19/- to 20/— 
8/6 to 9/- 
8/6 to 9/- 


20/— to 20/6 
18/- to 20/- 
11/6 to 13/— 
16/— to 17/6 


(6) Home Prices— 


(d) Rebate : Joists (minimum), 22/6 ; 
(e) Delivered Black Country Stations. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The International Steel Union. 


THE meetings in Paris, Brussels, and Luxemburg 
all concluded with announcements that the steel cartel 
had been constituted and that there only remained to 
settle details to make its working effective, but these 
details are required to adjust so many complex interests 
that fresh difficulties are constantly arising to upset 
arrangements that have already been reached. After long 
negotiations it was decided to take the steel exports 
during the first half of 1932, amounting to 2,700,000 tons 
for the countries concerned, as a basis for the allotment of 
quotas for foreign trade. This was done as a concession 
to the Belgian group, which would accept no other con- 
dition. It gave to Belgium and Luxemburg 49-57 per 
cent. of foreign orders, and France and Germany 50-43 per 
cent. Then, to give satisfaction to German steel makers, 
who insisted upon an average of the three normal years 
preceding the world crisis, it was decided that when the 
total exports reach 11,500,000 tons, representing the 
average in question, the percentage would be modified, 
Belgium and Luxemburg being allotted 42-88 per cnt. 
and France and Germany 57-J2 per cent. In the latter 
case, Germany and the Saar will have approximately 33 per 
cent. and France 25 per cent. There are, however, two 
uncertain factors arising out of the reported intention of 
Belgium to consider the advisability of withdrawing from 
the cartel when the total exports reach 6,000,000 tons, 
and also out of an adjustment that may be necessary when 
the vote is taken in 1935 to determine the future situation 
of the Saar. Unless these matters are settled definitely 
the cartel cannot be regarded as a permanent organisation, 
and its influence will suffer from the certainty that it will 
pass through some critical periods. Again, the formation 
of sales comptoirs for semi-steels, sheets, and plates and 
joists is offering greater difficulties than had been antici- 
pated, for if the cartel is to become effective it must be 
able to exact strict discipline from its members. It was 
therefore proposed to inflict a prohibitive penalty of 
15 dollars a ton on orders taken by makers in addition to 
those distributed by the comptoirs, but this was opposed 
on the ground that it was to the interest of the cartel to 
collect fines for the benefit of its members, for which 
reason it is understood that a compromise was reached 
temporarily to impose a fine of 20s. gold. The negotiations 
are being continued at Diisseldorf, when it is hoped that 
the more serious difficulties will be overcome and that the | 
way will be cleared for an early definite constitution of the 
cartel with its sales comptoirs. 


Unemployment. 


The metallurgical, engineering, and manufactur- 
ing industries generally in this country have grown up 
with an insufficient supply of skilled hands, which has had 
to be made good by the importation of foreign labour, 
and so long as France was the only country to offer employ- 
ment there was no difficulty in obtaining as much labour 
as was required from abroad. Now that industry has 
succumbed to the crisis a problem has arisen that may 
cause some embarrassment in the future. The official 
figure of 326,000 unemployed does not represent the real 
industrial situation, for during the past two years more 
than 600,000 foreign workers have, it is declared, left the 
country, and as the departure began in the previous year 
it is fair to assume that the total army of industrial 
workers has been reduced by more than a million. 
Employers are looking with some uneasiness to the future 
because there is observable a steady decline in the number 
of students at industrial schools, wherefore it is feared that 
when trade revives there will continue to be a scarcity of 
skilled hands. There are far too many students in the 
schools that swell the crowd of applicants for posts in the 
State services, and those who fail to obtain them remain 
failures. An attempt is being made to inculcate into the 
young generation a sense of the dignity of manual labour. 
If, in normal times, the supply of skilled hands is not 
equal to the demand, and employers have to rely again on 
foreign labour, the situation may become precarious, for 
it is obvious that when a revival of trade takes place it 
will be more or less general, and foreign labour will not be 
attracted except by the offer of higher wages, which would 
place French industry at a disadvantage in competing for 
foreign business. 

s 


The Merchant Marine. 


The Central Committee of Shipowners and the 
Federation of Officers of the Merchant Marine have made 
an appeal to the Commission of the Merchant Marine in 
support of a Bill which has been introduced into Parlia- 
ment with the object of providing State assistance to 
shipping either by contributing to the wages of officers 
and seamen or by adopting other means of keeping ships 
in service and reducing unemployment. The President of 
the Central Committee of Shipowners, Monsieur Georges 
Philippar, urged the necessity of such State intervention, 
which could alone save the merchant marine from disaster, 
and in describing the present situation he stated that one 
of the leading shipping companies had 65,000 tons out of 
100,000 tons of vessels laid up. Those engaged in the coal- 
carrying trade were in a still more desperate situation. 
Monsieur Philippar argued that the fact of foreign Govern- 
ments helping their merchant marines fully justified the 
new Bill, which should be passed through with the least 
possible delay. 


Port of Casablanca. 


The construction of the port of Casablanca, in 
Morocco, has been a considerable undertaking. It has a 
mile of wharves for ships drawing up to 10 m. of water and 
equipment for dealing with 4,000,000 tons a year. From 
1924 to 1929 the traffic increased from 1,000,000 tons to 
3,000,000 tons, but in 1932 it fell to 2,160,000 tons. Like 
all Colonial ports, Casablanca is suffering severely from the 
depression, but this fact does not interfere with the 
carrying out of extensions and improvements, and a 
national appeal is now being made, in the form of a lottery, 
for funds with which to continue the schemes of colonial 


British Patent Specifications. 


When an i tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. . 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s, each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





TURBINE MACHINERY. 


386,931. October 18th, 1932.—Rorors, Aktiengesellschaft 
Brown, Boveri et Cie., Baden, Switzerland. 

Large rotors are, it is explained, frequently built up from a 
number of parts, as this not only enables the material employed to 
be controlled, but also allows a reduction in the weight of the 
rotor. A constructional example is illustrated in the drawing. 
The rotor, in this case a shaft for supporting rotor discs, consists 
of a relatively thin tube, into which are inserted at both ends the 
stub shafts which support the bearing journals. This insertion 
can be effected in various ways, but the most usual way is by 
shrinking. The provision of securing means for preventing the 
stub shafts from slowly sliding out is, however, still regarded 
as a necessity. For this purpose ordinary pins are inserted 
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through the outer rotor into the inserted parts. The insertion 
of such pins has the disadvantage, however, that the relatively 
large pin-holes influence the moment of inertia of the shaft in 
such a manner that it is no longer the same in all directions. 
It would therefore be desirable to replace the securing pins by 
welding at the place A, Fig. 2. This is, however, impossible, 
owing to the fact that the weld will fracture owing to the great 
temperature stresses which occur during welding. The object 
of the invention is to avoid this disadvantage and to indicate 
how a satisfactory weld can be effected. For this purpose the 
outer shell (Fig. 3) is provided with a projecting rim, the 
inserted piece having an undercut projecting rim. The weld is 
then effected between these two projecting parts, at B.— 
January 26th, 1933. 


DYNAMOS AND MOTORS. 


386,797. January 27th, 1932.—BrusH Gear ror DyNnamo- 
ELECTRIC MacHINES, Willis Orr, of 327, Southey Green- 
road, Sheffield, and Associated Electrical Industries, Ltd., 
of Crown House, Aldwych, Westminster. 

In accordance with this invention a brush A, which is biassed 
against a commutator by a spring B, is accommodated in a box 
C, supported on the end of an arm D. The arm carries two 
upwardly projecting pins, one of which, E,isshown. The upper 
end of the pin E is covered with insulating material F, and is 
clamped by bolts G between a clamping plate and a supporting 
member H. The yoke J of the motor is of cast steel and is formed 
with a face K, which is parallel to the direction of adjustment 
of the brush A. On the face K a mild steel plate L is welded, 
the outer surface of which is formed with transverse serrations 
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of saw-toothed form. The supporting member H is also, formed 
with a face correspondingly serrated, and is adapted to mate 
with the serrated face of the steel plate L. The supporting 
member H is held in abutting relationship with the plate L by 
means of a bolt M, passing through a slot N in the clamping 
member H and through a hole in the yoke J, the bolt being 
secured by a nut Q. It will be seen that with the arrangement, 
the brush box C may be adjusted in the direction of its length 
with respect to the commutator in a simple and convenient 
manner by slacking off the nut Q, moving the brush gear 
assembly to the new position and then tightening up the nut. 
By suitable choice of the size of the serrations on the plate L 
and the clamping member H, any desired degree of adjustment 
can be obtained. January 26th, 1933. 


TRANSMISSION OF POWER. 


386,611. October 27th, 1932.—Suarr Bearings, Aktiebolaget 
Nomy, 2, Norrmalmstorg, Stockholm, Sweden. 





public works. 


This bearing is of the type in which the load is carried by 
tiltable bearing blocks A, whic 


h rotate inside an outer race B 











and are mounted on an inner race C. This race has a conical 
bore and is fixed to the shaft by a split conical sleeve D. The 
sleeve is drawn up by the nut E until it is just hand-tight, and a 
note is taken of the position of the graduations F with regard 
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to the edge of the race C. The nut is then further tightened up 
to the extent of so many more graduations as the makers may 
advise. A locking ring is provided for the nut.—January 19th, 
1933. 


MACHINE TOOLS AND SHOP APPLIANCES. 


386,933. October 29th, 1932.Doce Sprixes, D. Bennie and 
Sons, Ltd., Petershill-road, Glasgow, and D. A. Alexander 
Bennie, and J. H. Sunderland. 

In this specification a claim is made for “‘ the manufacture 
of cut nails, dog spikes, brobs, and like articles having serrated 
shanks by shearing the articles from flat bar or plate stock by 
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means of matingly grooved or fluted cutters in a cut nail making 
machine.’”” The illustration shows two typical dog spikes and the 
machine, with its mating cutters A B, the upper cutter A being 
operated by the lever C rocking about the pivot D. The speci- 
fication gives sketches of the profiles of the cutters.—January 
26th, 1933. 


386,937. December 7th, 1932._-Exrrusion Presses, Siemens- 
Sehuckertwerke A.G., Berlin-Siemensstadt, Germany. 

In applying lead sheaths to electric cables by a process of 

extrusion, it is found that there is a tendency for the production 

of longitudinal “‘ welding seams,”’ whieh constitute a source of 
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weakness. The inventors claim that they can overcome this 
difficulty by constraining the lead to take a tortuous passage, 
with a reversal of direction on its way towards the matrix. 
It is obvious in the drawing that the cable moves towards;the 
left, while the lead primarily has a right-hand direction.- 
January 26th, 1933. 


MISCELLANEOUS. 
386,589. August 16th, 1932.—Borrom Piatres ror Track 
Cuarns Lab : Maschi bau-Gesellschaft, Karlstrasse 





60/91, Libeck, Germany. 
This invention relates to bottom plates for endless-track 
chains, or caterpillars. Such bottom plates are subjected to 
very severe bending stresses, for which reason attempts have 
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been made to increase their structural height, for the purpose 
of increasing their moment of resistance. That, however, on 
the other hand, works out disadvantageously in fitting on the 
chain link that transmits the tensile forces and serves for 
connection with the succeeding bottom plate, in that not only 
is a greater leverage obtained between the line of application 
of the tensile force and the part of the bottom plate that touches 
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the ground, but the gaps between the abutting end faces of 
the bottom plates when running round the track-chain guiding 
wheel become very large, so that a good deal of dirt can get 
in between the movable parts and this increases the wear. 
These disadvantages are obviated by providing a hollow, 
sleeper-like transverse reinforcement extending over the 
breadth of the bottom plate, this transverse reinforcement being 
embraced by the chain link bearing upon the bottom plate.— 
Janvary 19th, 1933. 


386,197. May 3rd, 1932—INcANDESCENT WIRE IGNITION 
Puiues, Robert Bosch Aktiengesellschaft, of 4, Militir- 
strasse, Stuttgart, Germany. 

In incandescent wire ignition 
plugs it frequently happens 
that the incandescent wire 
breaks owing to the vibrations 
of the engine. The breakage 
ean be effectively avoided if 
the incandescent wire is made 
as stout as possible consistent 
with an ability to heat it by 
low voltage current. If the 
wire is comparatively thick, 
however, the wall of the plug 
body around the central elec- 
trode must be correspondingly 
thick, so that the hole can be 
bored. The object of the 
invention is to provide the 
necessary amount of metal at 
one point ‘of the circumference 
for the hole for the wire with- 
out increasing the diameter of 
the plug. The passage A for 
the inner electrode is arranged 
excentrically to the plug body 
at least at the end carrying 
the incandescent wire, so that 
the inner electrode, which 
passes through the outer elec- 
trode, is excentrically posi- 
tioned with relation to the outer 

electrode.—January 12th, 1933. 
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386,267. August 8th, 1932.--CoNNEcTIONS FoR LIMITING THE 
ZoNES OF ACTION OF SINGLE-PHASE CONTROLLING-FRE- 
QUENCY CURRENTS IN THREE-PHASE NETWORKS, Landis 
and Gyr A.-G., of Hofstrasse 1, Zug, Switzerland. 

The isolation of single-phase controlling-frequency currents 
between sections of a three-phase network can be effected 
comparatively simply, if the sections are connected together by 
means of a network transformer. Isolation of the three-phase 
controlling-frequency current in a conductor extending through 
a three-phase network is, however, considerably more difficult. 
The general ppc of the invention can be understood from 
the simplified diagram reproduced. Here it is assumed that.on 
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the conductor A there is only the controlling current voltage E 
generated by the alternating-current generator B, and the 
passage-over of such voltage to the right-hand section of the 
conductor A is to be avoided. For this purpose the secondary 
coil C of a transformer is connected, as shown. The primary 
winding D has the same number of turns as the secondary wind- 
ing. For all the apparatus connected to the right-hand side of 
the coil C—as, for example, for the frequency relay F—the 
sum of the generator voltage E and the voltage induced in the 
coil C will be equal to zero, and a complete isolation of the right- 
hand section of the conductor A is thus obtained. Two other 
diagrams show the application of the invention to a three- 
phase system.—January 12th, 1933. 


386,275. August 24th, 1932.—GasnHoLpers, R. and J. Dempster, 
Ltd., and J. W. Scott, Oldham-road, Manchester. 

The inventors explain that there is a tendency for oil and 

naphthaline to leak through the joints in the casing of gas- 
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holders. They consequently make the joints as shown in Fig. 2, 
rather than as shown in Fig. 1. It will be noticed that the edge 
of the plate is chamfered off so as to provide a lip from which 
drops will fall clear of the joint.—January 12th, 1933. 


386,824. March 19th, 1932,—Etecrricatty InsvuLaTING 
MATERIALS, International General Electric Company, Inc., 
of 120, Broadway, New York, U.S.A. 

According to this invention, an electrically insulating material 
is prepared by mixing asbestos fibres with paper pulp in a 
hollander and working up the mixture on the sieve drum or the 
long sieve as in manufacture of paper. An addition of asbestos 
fibres may amount to 20-60 per cent. An insulation of particu- 
larly good characteristics has been obtained by adding about 
50 per cent. asbestos fibres to the paper pulp. Insulation pre- 
pared according to the invention may be used at temperatures 
up to 150 deg. Cent. It is capable of being well folded, and 
may be used instead of pressed board. The tensile strength 
satisfies all requirements, and is not impaired to any sub- 
stantial extent by long and continuous heating to about 150 deg. 
Cent. because even when carbonisation of the cellulose portion 
sets in the asbestos fibres prevent disintegration. The new 
insulation can be used in very many ways, as it can be manu- 
factured in different thicknesses and with varying asbestos 
content. It is particularly suitable for insulating plates or piles 
of plates, electric machines and apparatus, for insulating electric 
conductors, ¢.g., for packing around bars and windings inserted 
in the slots of electric machines. It is also suitable as a protec- 
tion against corona in the case of high-voltage generators in 

place of woven asbestos bands.—January 26th, 1933. 
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Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-pay. 

Inst. or Civin ENGINEERS: BIRMINGHAM AND DIsTRICT 
Assoc.—Visit to British Industries Fair. Luncheon. 12.30 p.m. 

Inst. oF Locomotive EnGINepRs.—Trocadero Restaurant, 
Shaftesbury-avenue, W.1. Annual dinner. 6.30 for 7 p.m. 

Inst. oF MEcHANICAL ENGINEERS.—Storey’s-gate, 8.W.1. 
Informal ting. Di ion, “‘ Modern Steam Propulsion for 
Ships,” to be introduced by Major William Gregson. 7 p.m. 

Inst. oF SANITARY ENGINEERS.—Caxton Hall, Westminster, 
S.W.1. ‘* Disposal of House and Trade Refuse,” Mr. J. C. 
Dawes. 6 p.m. 

JuNIoR INstT. OF ENGINEERS.—39, Victoria-street, S.W.1. 
** Virtues and Vices of Some Metals,’’ Mr. W. E. W. Millington. 
7.30 p.m. 

Prysicat Soctety.—In Lecture Theatre, Western Electric 
Company, Ltd., Bush House, Aldwyeh, W.C.2. Editing Com- 
mittee meeting, 3.30 p.m.; Council meeting, 4 p.m.; meeting, 
5 p.m. 

Royat Insr. 
Piccadilly, W.1. 





Albemarle-street, 
9 p.m. 


or Great Briratn.—21, 
Discourse by Sir Douglas Mawson. 
Saturpay, Marcu 4TH. 

Royat Inst. or Great Britrain.—21, Albemarle-street> 
Piccadilly, W.1. “* Detection and Production of Swift Particles,” 
Lord Rutherford, F.R.S. 3 p.m. 

Sunpay, Marcu 5rx, to Sunpay, Marcu 12TH. 

Lerpzic Serine Farr.—Daily. 

Monpay, Marcu 6ru. 

CHARTERED SuRveEyors’ Inst.—12, Great 
S.W.1. Meeting. 8 p.m. 

ENGINEERS’ GERMAN CircLe.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. (1) ‘‘ Die Braunkohle, ihre Entste- 
hung, Gewinnung und Verarbeitung *” (Brown Coal: Forma- 
tion, Extraction, and Preparation); and (2) ‘“‘ Bodenverbes- 
serung durch Bodenverjingung’’ (Ground Improvement by 
Soil Renewal). Herr Diplom-Ingenieur Franz Kienast, of Halle 
(Saale). 6 p.m. 

Royat Inst. or Great Brrrain.—21, Albemarle-street, W.1. 
General meeting. 5 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Cantor 
Lecture. ‘* Welding and Allied Processes for Engineering Pur- 
poses,” Mr. Arthur Stephenson. 8 p.m. 

Soc. oF CHeEmicaL Inpustry.—Joint meeting London 
Section and Plastics Group. Chemical Society’s Rooms, Bur- 
lington House, W.1. “ Plastics, with Special Reference to 
Cellulose Materials,” Dr. W. J. Jenkins. 8 p.m. 


George-street, 


Tuespay, Marcu 7TH. 

Inst. OF AUTOMOBILE ENGINEERS.—In the Hall of the Royal 
Geographical Society, Kensington Gore, 8.W.7. Joint meeting 
of Kindred Societies. ‘‘ Some Notes and Observations on Petrol 
and Diesel Engines,’’ Mr. H. R. Ricardo, F.R.S. The chair will 
be taken by Sir Joseph Petavel. Mr. H. T. Tizard will open the 
discussion. 7.30 p.m. 

InsTITUTIONS OF CrviL, ELECTRICAL, AND MECHANICAL ENGI- 
NEERS: Miptanps Area.—The Central Technical College, 
Suffolk-street, Birmingham. Faraday lecture, “ Lighting—and 
How the Engineer Deals with its Effects,” Professor J. T. 
MacGregor-Morris. 7 p.m. 

Inst. oF ELectricaL ENGINEERS: 
‘Present Practical Limits of Power 
Mr. W. S. Burge. 7 p.m. 

Inst. or PETROLEUM TECHNOLOGIsTs.—At Royal Soc. of 
Arts, John-street, Adelphi, W.C.2. ‘* Migration of Oil and 
Natural Gas,”’ Prof. V. C. Illing. 5.30 p.m. 

Royat Inst. or Great Brirain.—21, Albemarle-street, W.1. 
** Analysis of Crystal Structure by X-rays: A Review of the 
Work of Twenty Years,” Sir William Bragg, F.R.S. 5.15 p.m. 

Tue Instirution oF Civi EnGrineers.—Great George- 
street, Westminster, S.W. 1. ‘Papers to be further discussed :— 
“Electric Trains for Services with Frequent Stops,” Cecil 
Buckley Unwin ; ‘‘ Primary Considerations Relating to Steam, 
Electric, and Diesel-Engine Traction,’ Henry Walter 
Huntingford Richards; and ‘Some Features of Design in 
Electric Rolling Stock for Intense Service,” William Sebastian 
Graff-Baker. 6 p.m. 

WEDNESDAY, MARCH 8TH. 

Inst. or Fuet.—At Chemical Society’s Rooms, Burlington 
House, W.1. ‘‘ Three Coal Cleaning Processes New to British 
Practice.’’ 6 p.m. 

Inst. oF Furt.—At Engineers’ Club, Albert-square, Man- 
chester. ‘‘ Use of Refractories in the Fuel Industries,’’ Mr. Colin 
Presswood. 7 p.m. 

Inst. oF Metats.—Trocadero Restaurant, Piccadilly Circus. 
W.1. Annual dinner and dance. 7 p.m. 

TELEVISION Socrety.—University College, Gower-street, 
W.C.1. “‘Some Aspects of Television Reception,’ Mr. T. H. 
Bridgewater. 7 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. ‘‘ Recent 
Developments in the Warming and Ventilation of Buildings,” 
Mr. J. L. Musgrave. 8 p.m. 

WEDNESDAY AND THURSDAY, MARCH 8TH AND 9TH. 

Inst. or Metats.—At Inst. of Mechanical Engineers, Storey’s- 
gate, S.W.1. Twenty-fifth annual general meeting. 10 a.m. 
each day. For papers to be read see page 178. 


Norra Mrprianp.—- 
Station Efficiency,” 


THuRspDAY, Marcu 97TH. 

Inst. oF ELECTRICAL ENGINEERS.—Savoy-place, W.C.2. 
“* Tonization in.Cable Dielectrics,’ Mr. P. Dunsheath. 6 p.m. 

Inst. or StRucTURAL ENGINEERS AND SOcIETE DES INGE- 
NIEURS CIVILS DE FRance.—At 10, Upper Belgrave-street, 
8.W.1. ‘“ Reinforced Concrete Grain Silos,’’ Mr. T. J. Gueritte. 
6.30 p.m. 

Royat AERONAUTICAL Soc.—At Royal Soe. of Arts, John- 
street, Adelphi, W.C.2. ‘‘ Engine Cooling Research,” Mr. R. 
McKivnon Wood. 6.30 p.m. 

Fripay, Maron lors. 

Inst. oF ELEcTRICAL ENGINEERS : NortTH MIDLAND CENTRE. 
—Hotel Metropole, Leeds. Annualdinner. 7 p.m. for 7.30 p.m. 

Assoc. or Ex-Strmzns’ Men.—Gatti’s Restaurant, King 
William-street, W.C.2. Smoking concert. Particulars and 
tickets from Mr. J. 8. Huddleston, Dagenham Dock, Essex. 

Inst. oF Furt.—At Engineers’ Club, Albert-square, Man- 
chester. ‘‘ Design and Operation of Gas, Oil and Electrical 
Furnaces,” Mr. 8. N. Brayshaw. 7 p.m. 

Inst. oF MunicrPaL AND County ENGINEERS. —Portman 
Rooms, Baker-street, W.1. Dance in aid of the Benevolent 
Fund. 7.30 p.m.—1 a.m. 





Junior Inst. oF ENGINEERS.—39, Victoria-street, 8.W.1. 
+‘ Notes on Engineering Achievements in 8. Africa,’”’ Mr. F. ©. 
Meadows. 7.30 p.m. 

Norru-East Coast INst,. or ENGINEERS AND SHIPBULLDERs. 
—Mining Inst., Newcastle-upon-Tyne. ‘‘Structural Discon- 
tinuities,” Dr. B.C. Laws, 6p.m. 

Rai.way Cius.—57, Fetter-lane, E.C.4. ‘* Railways of thi 
Isle of Wight,” Mr. C. N. Anderson. 7.30 p.m. 

Royat Inst. or Great Brirain.—21, Albemarle-street, W.! 
Discourse by Lord Rutherford, F.R.S. 9 p.m. 

Roya Soc. or Arts.—John-street, Adelphi, W.C.2, “ Deve- 
lopment of Mechanical Transport in India,” Lt.-Col. F. P. 
Barnes. 4.30 p.m. 

Saturpay, Marcu lLiru. 

Royat Inst, or Great Brirarn.—21, Albemarle-street, W.1. 
‘* Detection and Production of Swift Particles,’’ Lord Ruther 
ford. 3 p.m. 

Monpay, Marca 1|3rn. 

ENGINEERS’ GERMAN CrrcLe.—At Inst. of Mechanical Engi 
neers, Storey’s-gate, S.W.1. ‘‘ Neuerungen im Aufbau wiirme 
technischer Messgeriite. Temperaturmessgeriite, gasanalytische 
Apparate und Mengenmesser ’’ (Latest Developments in the 
Design and Application of Industrial Instruments: The 
Measurement of Temperature and Fluid Flow and Gas Analysis). 
Herr Dr. Fritz Engel. 6 p.m. 

Inst. oF MeTats.—At Inst. of Engineers and Shipbuilders in 
Scotland, 39, Elmbank-crescent, Glasgow. Annual general 
mé@ting. Paper, ‘‘ Welding,’’ Messrs. M. Brownlie and J. 
Arnott. 7.30 p.m. 

Royat Soc. or Artrs.—John-street, Adelphi, W.C.2. Cantor 
Lecture. ‘* Welding and Allied Processes for Engineering Pur- 
poses,” Mr. Arthur Stephenson. 8 p.m. 

Togspay, Marcu 14rs. 

Inst. or AUTOMOBILE ENGINEERS.~-Broadgate Café, Coventry: 
** Strong Light Alloys of To-day,” Dr. Leslie Aitchison. 7.30 p.m. 

Inst. oF Mrtats.—Y.M.C.A., Swansea. ‘‘Some Recent 
Advances in Rolling Mill Practice Abroad,’’ Mr. G. A. V. 
Russell. 6.15 p.m. 

Inst. oF Merauts.—At Armstrong College, Newcastle-upon- 
Tyne. Annual general meeting. Discussion, ‘‘ Testing of Non 
ferrous Metals.”’ 7.30 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
Joint meeting with Inst. of Electrical Engineers. 39, Elmbank- 
crescent, Glasgow, C.2. ‘*‘ The Grampian Electric Supply Com- 
pany’s Hydro-electric Developments in the Highlands of Scot- 
land,’’ Messrs. A. 8. Valentine, H. M. Gibb, and E. M. Bergstrom. 
7.30 p.m. 

WEDNEsDAy, Marcu 15ru. 

Royat Soc. or Arts.—John-street, Adelphi, 

‘** Chemistry of Hydrocarbon Combustion,”’ Prof. W. A. 
F.R.S. 8 p.m. 


W.C.2. 
Bone, 


THuRsDAY, Marca l6rs. 

Inst. oF Metats.—University, Edmund-street, Birmingham. 
“Metals in the Electrical Industries,’ Dr. C. J. Smithells, 
7 p.m. 

Inst. oF Merats: Lonpon Locat Section.——-In Rooms of 
Soc. of Motor Manufacturers and Traders, Ltd., 83, Pall Mall, 
S.W.1. ‘‘ Recent Developments in Bearing Metals,’ Mr. A. J 
Murphy. 7.30 p.m. 

Fripay, Marcon 17TH. 

CHEemicaL ENGINEERING GrovuP.—Joint meeting with Bir- 
mingham Section. Visit to Bournville Works. Cadbury Bros. 
Ltd. Leave New-street Station 1.45 Paes University Latin 
Theatre, Birmingham. ‘ Personnel in Industry.”’ Mr. W. A. 8. 
Calder. 6 p.m. Imperial Hotel, Temple-street. Dinner 
7.45 p.m. 

Ex-British WestTINGHOUsE Assoc.—Trocadero. 
dinner. Reception, 5.45 p.m.; dinner, 6.45 p.m. 

Inst. oF Metats.—In Non-ferrous Section of Applied Science 
Dept. of the University, St. George’s-square, Sheffield. Dis 
cussion, ‘‘ Annealing,’’ opener Mr. E. A. Smith. 7.30 p.m. 

Inst. or StrucTURAL ENGINEERS.—Mayfair Hotel, 
Annual dinner. 

Junior Inst. or ENGINEERS.—39, Victoria-street, 8.W.1. 
“ Developments of Internally Fired Boiler Plants,’’ Mr. G. E. 
Lofts. 7.30 p.m. 

PaysicaL Soctrty.—Imperial College of Science and Tech- 
nology, S.W.7. Annual general meeting. 4.45 p.m. 

Saturpay, Marcu 181TH. 

Finspury Tecunicat CoLttece OLp Srupents’ Assoc.- 

Trocadero Restaurant, W.1. Annual dinner. 6.30 for 7 p.m. 
Monpay, Marcu 20TH. 

Inst. oF AUTOMOBILE ENGINEERS.—Joint meeting with Inst. 
of Engineers and Shipbuilders in Scotland. 39, Elmbank- 
crescent, Glasgow. ‘‘ Problem of Exhaust Silencing and Engine 
Efficiency,’’ Dr. J. C. Morrison. 7.30 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Canto 
Lecture. ‘‘ Welding and Allied Processes for Engineering Pur- 
poses,” Mr. Arthur Stephenson. 8 p.m. 

WEDNESDAY, MAROH 22NpD. 

Inst. oF AUTOMOBILE ENGINEERS.—Engineers’ Club, Albert- 
square, Manchester. ‘‘ Flow in Oil Injection SyStems,”’ Dr, 8. J. 
Davies and Dr. E. Giffen. 7 p.m. 

Inst. OF ELECTRICAL ENGINEERS : 
Imperial Hotel, Russell-square, W.C.1. 
dinner. 7.15 for 7.30 p.m. 

Fripay, MarcH 24TH. 

Inst. or Fuxrt.—Technical College, Green-lane, Derby. 
‘Modern Methods of Railway Locomotion,’’ Messrs. C. J. H. 
Trutch and C. M. Beckett. 7 p.m. 

Roya Inst. or GREAT Britatn.—21, Albemarle-street, W.1. 
Discourse, ‘“‘ London Passenger Transport,’’ Lord Ashfield 
9 p.m. 


Re-union 


W. 1. 


LONDON STUDENTs.— 
Twenty-sixth annual 


Monpay, APRIL 3RD. 


Braprorp EpucatTion CommitTee.—Technical College, 
Bradford. ‘ Lead age: Beam Copper and Iron Welding for 
Plumbers and Heating gineers,” Mr. E, B. Partington. 
7.30 p.m. 

EnGIneers’ GERMAN CrrcLe.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, 8.W.1. ‘Stand und Probleme der Elek- 
trizititsversorgung Europas’’ (Modern Developments and 
Problems of Electric Power Supply in Europe), Herr Dr. K. 
Johl, of Merseburg. 6 p.m. 

WEDNESDAY, APRIL 5TH, TO Fripay, APRIL 7TH. 

Inst. or Navat ArcuitEcts.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2 Seventy-fourth annual meeting, 
Wednesday, April 5th. Grand Hall, Connaught Rooms, Gt. 
Queen-street, W.0.2. Annual dinner. 7.30 p.m. 

Monpay AND TUESDAY, APRIL 24TH AND 25TH. 

Farapay Socrety.—At the Royal Institution of Great 
Britain, 21, Albemarle-street, W.1. General discussion, ‘‘ Liquid 
Crystals and Anisotropic Melts.’’ Monday, 2.30 p.m.; Tuesday, 
10.30 a.m. 








Correction.—In our second British Industries Fair Supple 
ment the English Electric Company’s Rugby Works wer 
incorrectly referred to as the company’s Witton Works. 
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A Seven-Day Journal 


Barton Airport. 


On Wednesday, March Ist, at a meeting of the 
Manchester City Council, a proposal of the Airport 
Committee to terminate the existing tenancy of 
Barton Airport by Northern Air Transport, Ltd., and 
to grant a lease for a period of seven years to Airwork, 
Ltd., was approved. The latter company, it will be 
remembered, owns Heston aerodrome in Middlesex 
and also controls a servicing and repair establishment 
at Bristol. According to the new agreement, the 
general control of Barton Airport will remain in the 
hands of the Manchester Corporation. Airwork, Ltd., 
undertakes to provide suitable aircraft for air-taxi 
work and machines for general flying and tuition, 
but the main work of the company will lie in the 
servicing, maintenance, and repair of machines, and 
the encouragement of the use of the port by air-line 
operators. The company is to pay the Corporation a 
percentage of the gross income received, rising from 
4 per cent. on £5000 or under to 12 per cent. on 
£10,000 or over. In addition, any landing fees in 
excess of £500 will be shared equally between the 
company and the Corporation. When the proposal 
was under discussion many tributes were paid to the 
work carried out by Northern Air Transport, Ltd. 
It is hoped that under the terms of the new lease the 
development of the port will be rapid, and that within 
a few years’ time it will be possible to establish regular 
air services, not only to the Isle of Man and other parts 
of the United Kingdom, but also to the Continent. 


High Voltage Generation in South Africa. 


ABOUT a year ago considerable interest was aroused 
by the decision of the Electricity Commissioners of 
South Africa to install a 20,000 kW Parsons’ turbo- 
alternator designed for a working pressure of 33,000 
to 36,000 volts in the Salt River power station at 
Cape Town. The results of the severe tests before 
shipment were so satisfactory that the Commissioners 
have now ordered a second Parsons machine of 
equal voltage and output for the same station. 
South Africa will, therefore, have the credit of possess- 
ing the most important high-voltage generating plant 
in the world outside the British Isles, for we under- 
stand that the high-voltage machine at the Langer- 
brugge power station in Belgium has not yet been 
put into service. The new Parsons unit will comprise 
«a high-pressure reaction turbine running at 3000 
revolutions per minute and capable of developing 
20,000 kW efficiently at this speed in a single cylinder 
by means of double-flow exhaust blading. The 
turbine will take steam at a gauge pressure of 400 Ib. 
per square inch at the stop valve, superheated to 
725 deg. Fah., and will exhaust into a 28in. vacuum. 
The alternator will generate three-phase current at 
50 cycles and at 33,000 to 36,000 volts between 
phases. Like the previous machine, its windings 
will be required to withstand a test pressure of 
100,000 volts before shipment, as well as repeated 
short circuit tests across the terminals at full working 
voltage and speed. The rotor will also be given 
the unusually severe overspeed test of 40 per cent. 


The Southern Railway Company. 


SPEAKING at the annual general meeting of the 
Southern Railway Company, which was held on 
Thursday of last week, March 2nd, Mr. Gerald W. E. 
Loder, the chairman, said that the two outstanding 
features in the accounts were the decrease of 
£2,045,000 in the gross receipts from railway and 
ancillary business and a reduction of £1,412,000 in 
expenditure. This saving was partly attributable to 
the steps which had been taken to co-ordinate methods 
of manufacture and maintenance in the company’s 
various locomotive, carriage, and wagon shops. The 
company was also engaged in the standardisation of 
its equipment, and considerable benefit was being 
derived from the work so far completed. Mr. Loder 
further referred to the excellent results which had 
attended the electrification of the Brighton and 
Worthing sections of the line in the increase in 
passenger traffic on these lines. Brief reference was 
made to the new arrangements for a cross-Channel 
train ferry service, and the progress made with the 
Southampton docks extension scheme, and the new 
graving dock. The announcement was made later in 
the week that his Majesty the King has consented to 
open the new Southampton graving dock this summer. 


Transmission Lines. 


FOLLOWING observations that have been made 
in Oxfordshire, Wiltshire, and other counties, the 
Council for the Preservation of Rural England has 
issued a memorandum on policy and procedure 
relating to transmission lines. The aim of the Council 
is to help the people concerned to provide a cheap 
and general supply of electricity with the least 
possible damage to the amenities of the countryside. 
It.is submitted that it is in the interests of both the 
engineer and the countryside that “grid” lines 


and desirable they should take the most direct path 
between power stations and transforming stations, 
and as far as is practicable avoid broken hilly country, 
or @ route which necessitates constant change of 
direction. The location of all new power lines, it is 
stated, should be chosen with due regard to the 
regional planning of the areas traversed and to the 
future requirements of civil and military aviation. 
A line either through country thickly dotted with 
hedgerow timber, or along foothills, if not too broken, 
may, it is considered, offer the best route for all 
interests. As regards distribution, the memorandum 
points out that wooden poles used for this purpose 
are less noticeable than other supports, because they 
resemble in general telegraph and telephone poles, 
to which people have become accustomed. Avoidance 
of hill-crest skylines and long diagonal lines creeping 
up a hillside is recommended, and it is suggested that 
when a village is to be entered the question of whether 
the lines should be taken through back lanes or 
back gardens instead of along the main street, should 
be considered, even if this may mean duplicating 
the line. Where it is proposed to erect a line across & 
public common, a village green, or other public 
open space, or in the vicinity of any of these, the 
Council advises that care should be taken to refer the 
matter to the Common, Open Spaces and Footpaths 
Preservation Society, with a view to seeing that no 
public rights are infrmged and that amenities are 
interfered with as little as possible. 


Railway Wages. 


Ow Friday last, March 3rd, the four main line rail- 
way companies addressed a letter to the Minister of 
Transport, the Minister of Labour, and the three 
railway trade unions, enclosing a formal notice to 
terminate, after the expiration of twelve months, 
the wage negotiation machinery established under the 
Railways Act of 1921. The notice given refers to 
both the Central and National Wages Boards, but it 
will not affect the local and domestic joint boards of 
conciliation which deal with minor adjustments. In 
the letter which accompanied the formal notice, the 
companies review the situation which has arisen 
following the January award of the Chairman of the 
Board, and the refusal of the unions to accept it, 
and state that after careful consideration their 
conclusion is that such a tribunal has inherent defects. 
They make it quite clear, however, that they have no 
desire to depart from the established policy of dis- 
cussing labour questions with the employees, their 
representatives, and the railway trade unions, and 
that following upon the notice which has been given 
they will be prepared to consider with the unions the 
adoption of some more suitable form of procedure for 
the determination of questions relating to rates of 
pay, hours of duty, and other conditions of service 
on which there is failure to reach mutual settlement. 


Welfare Work in Industry. 


On Tuesday last, March 7th, the Industrial Welfare 
Society, which has a membership of over 1400 firms, 
held a conference in London to discuss with represen- 
tatives of the smaller industrial units the practical 
application of welfare work to their own factories. 
The chair was taken by Mr. Robert H. Hyde, the 
director of the Society, who stated that the under- 
lying principles of welfare work were identical, 
whatever the size of the firm. In reply to the asser- 
tions of many small employers, who had stated that 
they could not afford the expense of full-time welfare 
works, Mr. Hyde cited examples of members of the 
staff dealing with health, working conditions, and 
the prevention of accidents, in addition to their normal 
duties. He further maintained that experience had 
shown that welfare schemes, far from causing a loss, 
had proved to effect a distinct gain. The discussion 
provided some interesting evidence on the question 
of the five-day week. At the luncheon, which followed 
the Conference, Mr. F. S. Button, a member of the 
Industrial Court, made the suggestion that as industry 
developed, there would be greater need of the work 
of the Society as a clearing house for ideas. He ex- 
pressed the view that as the evils of rationalisation 
grew it might be necessary in sheer defence to go 
back on our tracks, and to redevelop smaller industrial 
units by individual effort rather than encourage large 
trusts and combinations of industrial interests. 


Taxation of Commercial Motor Vehicles. 


Own Monday last, March 6th, Mr. Neville Chamber- 
lain, the Chancellor of the Exchequer, received an 
important deputation from the Conference of National 
Organisations, representative of trade and industry, 
in connection with the Salter Report recommenda- 
tions for increasing the taxation on commercial 
motor vehicles. The deputation -was introduced. by 
Alderman Frank H. Wort, who was supported by Mr. 
Frank Pick, who spoke on behalf of the Conference 
as a whole; Mr..E. Hoyle, who spoke on behalf of 
traders generally ; Colonel Arthur Jerrett, who spoke 
for the retail and distributive trades ; Mr. Norman A. 
Hardie, who spoke on behalf of motor vehicle manu- 
facturers ; and the honorary secretary to the Con- 
ference, Mr. F..G. Bristow.. The memorandum which 
was submitted by-the deputation stated that the 
Conference accepted in principle that road motor 





should avoid towns and villages.. Wherever possible 





vehicles should pay their fair and proper share of road 





costs, but it could not accept the proposal of the 
Salter Report that the whole cost of roads should in 
future be borne by road motor vehicles. There was 
neither justification nor proof of the fairness or 
propriety of such a proposal. The Conference put 
forward figures for the amount to be obtained from 
the taxation of road motor vehicles in the current 
year, which showed that there appeared to be an 
unanswerable case for some reduction in taxation 
now falling on such vehicles. It was not the wish of 
the Conference to set up or to encourage unfair or 
injurious competition with the railways, but it sub- 
mitted that there was no justification for the taxation 
of road transport to protect the railways. The 
deputation finally suggested that if there was to be a 
revision of licensed vehicle duties, the problem was 
one which should be referred to a technical com- 
mittee upon Which manufacturers and users of road 
motor vehicles might be represented. 


Petrol from British Coal. 


Tue Air Ministry, it was announced on Friday last. 
has placed an order for petrol made from British coal, 
sufficient for a twelve months’ supply for one of the 
Home Defence Squadrons. The petrol is an entirely 
new type of aviation spirit, with a very high anti- 
knock value, which is produced by Low Temperature 
Carbonisation, Ltd., as a by-product in the manu- 
facture of Coalite smokeless fuel, and is further 
refined by Carless Capel and Leonard, of London, a 
firm which has already done pioneer work in the 
refining and distribution of petrol in this country. 
The arrangement is that the refining firm will deal 
with the whole of the output of coal petrol produced 
by Low Temperature Carbonisation, Ltd., whose 
Askern works have recently been extended by 50 per 
cent. Like the order for Coalite fuel oil recently 
placed by the Admiralty with the same company, 
the order is the first of its kind placed by the Air 
Ministry. The quantity of petrol ordered is, we 
are informed, sufficient for ample flying tests, the 
results of which, if published, will be awaited with 
interest. Both the Barugh and Askern works of the 
company are equipped with plant for the recovery of 
coal petrol, and we understand that over 4000 tons 
of the spirit have been produced and marketed. 


London and North-Eastern Railway. 


Ln the course of his speech on Friday of last week, 
March 3rd, at the general meeting of the London 
and North-Eastern Railway Company, Mr. William 
Whitelaw said that no more difficult problem con- 
fronted the company than that of deciding as to 
passenger fares. A general reduction to a third-class 
fare of ld. per mile had, no doubt, the attraction of 
simplicity, but it might well result in a heavy loss 
of net revenue, and was a greater gamble than ought 
to be risked without further experience. The railway 
companies, he continued, had been giving the whole 
matter the most careful consideration, and an 
important announcement on the subject would be 
made at a very early date. With regard to his own 
railway, Mr. Whitelaw said that the number of 
passenger journeys originating on the company’s 
system had fallen by nearly 6,500,000 during the 
past year, while in ten years there had been a drop 
of 58,000,000 passenger journeys and 45,000,000 tons 
of freight traffic. ‘There was no doubt, in his opinion, 
that the trade depression was hitting the railways 
more than road traffic. There had been a heavy 
decrease of overseas traffic since. the adoption of a 
tariff policy in November, 1931, but between that date 
and October, 1932, when the last return was made, 
150 out of 218 new businesses previously carried on 
in foreign countries were being served by the company. 


The Severn Barrage Scheme. 


THE report of the Severn Barrage Committee of 
the Economic Advisory Council, under the chairman- 
ship of Lieut.-Col. Moore-Brabazon, was issued on 
Tuesday last, March 7th. In the opinion of the Com- 
mittee, which, since its appomtment seven years ago, 
has examined all the previous schemes for the Severn 
barrage, the most suitable site is one at English 
Stones, on a lineapproximately parallel to the exist- 
ing Severn Tunnel. With sixty-seven turbines of the 
seventy-two proposed units, which would be always 
available for use, there would be, it is estimated, an 
annual net output of 2207 million units available for 
delivery to the grid. The report outlines the con- 
struction of a power station at the barrage with road 
and rail crossings and harbour facilities. The cost 
of the power scheme, including the cost of a storage 
station and the provision of extra transmission lines 
for the grid, together with compound interest thereon 
at 4 per cent. per annum during construction, is esti- 
mated to total £38,426,475, of which the barrage 
power station would cost £25,457,574, the reservoir 
and storage station £11,468,901, and the extra trans- 
mission lines £1,500,000. In addition to the above 
the scheme contemplates an expenditure, including 
interest, of £12,000,000 on new road, railway, and 
harbour facilities. ‘The ‘comparison made with a 
coal-fired station shows a balance in favour of the 
barrage scheme of £1,285,715, the cost of power 
being only two-thirds that of power generated at 
equivalent coal-fired stations. The whole of the 





works would require about fifteen years to complete. 
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THE SHAKAKO RAILWAY 


WORKS-—SOUTH MANCHURIA RAILWAY 





Manchukuo & Engineering Developments. 


By J. N. PENLINGTON. 
No. Il. 
(Continued from page 225, March 3rd.) 


O the Japanese people, the principal gateway into 

Manchuria is through the port of Dairen, between 

which and Japan there are regular and first-class 
services by sea and air. 

The homeland is a stronghold of conservatism, the 
natural result of age-old traditions confirmed by an 
ever-growing population that cannot properly be fed 
and housed. But abroad, on the Asiatic mainland, 
amidst a race from whose early civilisation the 
islanders have taken so much, they are becoming 
another people. 

The Japanese in Manchuria are conscious of their 
Imperial mission. In all centres of population along 
the railways there has grown up a generation of 
Japanese who know the homeland only by repute, 
and who, without exaggeration, may be said to be as 
much Manchurian as the Chinese themselves. 

With the abolition of the railway zone as such, of 
all extra-territoriality, and the vexatious conditions 
attaching to thissystem ; and now that the Japanese 
are free to settle wherever they can make a living, 
the new Manchurian must increase in stature and 
develop into a distinct type—still Japanese in his 
love for the Fatherland, but continental in outlook 
and physique, for he lives in altogether a finer climate 
and a better land. Everything depends upon the 
smooth progress of government and the maintenance 
of peace, and, given these conditions, from the group 
of Asiatic peoples now inhabiting Manchuria (Chinese, 
Japanese, and Korean, and to a lesser extent the 
Mongolian), must gradually evolve a new type. 
Their tastes and traditions are not widely divergent, 
and intermarriage must play its part in fusing the 
whole. Strongest of all unifying forces, ultimately, 
will be that of self-interest, stimulated immensely 
by the progress of ordered government, to which the 
mass of Chinese are complete strangers. The day 
may come when they will flourish in Manchuria, as 
they do in Hong Kong, the Straits Settlements, and 
in all countries where they are permitted to live and 
trade freely. 


THE Port oF DAIREN. 


Dairen to-day has all the facilities of a first-class port, 
see page 248, and though no longer associated with the 
Chinese Maritime Customs, is second only to Shanghai 
in the amount of customs revenue raised, a due pro- 
portion of which is reserved for the service of the 
Chinese National Debt, and remitted to Nanking. 
The principal engineering establishment of the port 
are the railway shops of the South Manchuria Rail- 
way Company, which now do much building and 
repairing work for ather companies, mainly Chinese. 
In the past decade the most important addition to 
the equipment of the port is the great coaling pier at 
Kanseishi, a few miles across the harbour, where 





Fushun coal, after being transported by rail for 200 
miles, is tipped into ships’ holds for export to Japan, 
China ports and further south. 

In addition to the railway, there are now two 
excellent motor roads connecting Dairen and Port 
Arthur, both of which are considerably shorter than 
the route by rail, 31 miles. The old road, asphalted, 
follows the southern coast line, providing a rapid 
means of comraunication, linking up numerous pretty 
bays and inlets that are now popular residential 
areas, while one but recently opened passes along the 
northern coast through a rich agricultural and orchard 
country, and through prosperous Chinese villages, 
in one of which Nogi met Stoessel after the surrender 
of the forts at Port Arthur. This road more closely 
follows the railway, and as he travels through the 
beautiful country, made glorious by the incom- 
parable kaoliang, ready for the harvester, the motor- 
ist reflects that in no other part of Manchuria may 
he safely leave the town so far behind. Here he is in 
a bandit-free area under the administration of 
Japan. 

In Dairen, there has been a steady extension west- 
wards of residential areas for Japanese, rows of 
strongly built houses reminding one of Lancashire. 
The severe winter climate makes substantial building 
absolutely necessary, but these houses of solid brick 
and double windows have no likeness to an English 
or Russian house inside, for the interior is Japanese. 
The floors are of matting, and all the usual Japanese 
interior features are retained, the domestic life of the 
homeland being thus to this extent preserved. And 
the Japanese worker returning home at the end of 
the day will discard his foreign clothes and don the 
comfortable kimono, after the daily hot. bath, also 
an institution which few Japanese can live without. 
In the old Russian town is the original residential 
section of Dairen, a quarter of well-laid-out streets, 
with what appear to be still the most substantial 
houses in the port. These, thirty years ago, housed 
the numerous employees of the Chinese Eastern 
Railway, and are now occupied by officials of the 
South Manchuria Railway and members of the inter- 
national community, not excluding rich Chinese, who 
find a safer haven here than in Shanghai. Kid- 
napping is unknown in Dairen, but it is common in 
Shanghai, where the police are helpless, the victims’ 
families not daring to report until the bandits’ 
demands are satisfied. 

Little but ‘‘ Russian Town’”’ remains in Dairen 
that is Russian in origin. The streets of the port as 
first laid out radiated from ‘“‘circles’’ or circuses, 
and the Central Circle remains the centre of Dairen, 
but when they assumed control, the Japanese adopted 
the block system, and so the town has expanded on 
something like the American plan. The population 





to-day is approaching 300,000, and, as in the case of 
all towns in the railway zone, Dairen is the creation 
of the South Manchuria Railway Company, which hes 
provided waterworks and sewage; tram, and other 
systems of communication ; hospitals, and parks, and 
built and equipped fine schools of all grades, in addi- 
tion to maintaining the railway and the harbour, 
which are the two scurces of prosperity of the 
inhabitants, 


Tre Rattway SxHops at SHAKAKO. 


Everything in Dairen begins in the year 1907, the 
year following the promulgation of the Imperial 
Ordinance establishing the South Manchuria Railway 
Company, a semi-official concern, the shares of which 
may be legally owned only by Japanese and Chinese. 
The president and vice-president are appointed with 
the approval of the Emperor, and the former is in- 
variably a statesman, the last to occupy the presi- 
dential office being at the time of writing, autumn, 1932, 
the Foreign Minister of the Government of Japan, 
Count Uchida. The capital of the company, originally 
yen 200,000,000, is to-day yen 440,000,000, ane its 
investments amount to nearly yen 800,000,000. 

At the beginning the railway shops were tem- 
porarily established near the Dairen terminus, but 
there being no room so near the centre of the city 
for expansion, a large area of land was secured at 
Shakako, in the western part of Dairen, near the 
Shakako Station on the main line of the 8.M.R. 
Plans for the new shops were made in July, 1907, 
and the works completed in August, 1911. During 
these years there were repair shops at Kungchuling, 
south of Changchun, Liaoyang, and at Antung, but 
with the completion of the Shakako works these were 
gradually closed down—that at Liaoyang as late as 
1930—owing to the general depression prevailing. 

Wherever the Japanese go, they will take with 
them not only the indispensable hot bath, but they 
will plant trees, and one finds trees in the most 
unlikely places. These are doubtless good points in 
the national character, but none the less one does not 
expect to run into a cherry tree while leaving a 
foundry and crossing a railway which runs into a sort 
of blast-furnace atmosphere. There stood the cherry 
tree in between, to flower in the spring, when every 
Japanese would be inspired to poetry at the sight. 
I remarked to my guide that that sort of thing did 
not happen in Lancashire, where everything was 
black and grim, as it should be—and he smiled. 

The Shakako shops—see above and page 248—are 
now the only manufacturing and repair works of the 
South Manchuria Railway Company, but they are 
very extensive and complete. They manufacture and 
repair rolling stock, machinery and tools, all kinds of 
railway equipment, and of late years have built to 
the order of Chinese railway companies. 

The total area occupied by the shops and the 
quarters attached is 1,017,699 square metres, and a 
floor space of 69,824 square metres is provided in 
eighty-one buildings, brick, steel-framed, and wooden. 
All shops are equipped with heating systems, abso- 
lutely necessary in the prevailing climatic con- 
ditions, and all wood-working buildings with auto- 
matic fire sprinklers. 
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The amount of capital invested in the works is 
to date :— j 





accidents and injury to health, and through the 
activities of this Committee the injury percentage is 


Yen. gradually decreasing. In this connection, there are 

Buildings... 2,604,716 “ propaganda weeks” and other means to arouse 
eles stot . Peri workers’ interest in their own welfare. These take 
Tensirertien: caf 1,060,258 place three times yearly, when emphasis is laid on 
Rails 567,318 means for the prevention of accident and injury, and 
aaeaaia diligence and efficiency inculcated, together with care 

Ce of machines and conservation of materials. The 

and their capacity for manufacture and repair in one | latter is especially emphasised during “ Saving 


year is as follows :— 
Locomotives Manf., 30; repair, 300 
Passenger cars .. Manf., 45; repair, 420 
Goods wagons .. Manf., 650; repair, 3600 
Rolling stock repairs—time averages : 
Locomotives .. 
Passenger cars 
Goods wagons 


[On the Government Réilways of Japan (narrow 
gauge) the averaga time for locomotive repairs is five 
days. ] 

In connection with the shortening of repair days 
for roliing stock, the Shakako works claim a record 
for locomotives, in comparison with the works of 
Crewe, and of America, br Japan. Thedesire to emulate 
and excel the West in the creations of the West is 
the strongest motive force in modern Japan, and one 
wonders what will happen when the Chinese are 
seized with the same sort of ambition. 

In normal times production was valued at about 
yen 10,000,000 per annum, but since the advent of 
the depression there has been some decrease, and 
production for the year ending March, 1931, was as 
follows :— 


Yen. 

Rolling stock ; value of new construction 

and repairs. . 53 it 3,930,000 
Miscellaneous work 3,690,000 

Total .. 7,620,000 
New construction : 

Motor cars .. 16 

Passenger cars 5 

Goods wagons 91 
Repairs : 

ocomotives 200 
Passenger cars 285 


Goods wagons 2137 


PERSONNEL. 
The personnel of the works comprises the following ; 
Office staff. Workmen. 
Japanese. Manchurian. Japanese. Manchurian. 
i PFE HAAS, SIG HHT? TS 


Workers temporarily employed not included. 


A Safety Committee is active in the investigation 
and improvement of all means for the prevention of 


Week,” when there are lectures on the saving of 
power and shop materials. 

Hours and Pay.—The hours for workmen are 
from 7 a.m. to 5 p.m., and for the office staff from 
8 to 4. The wage system used for workmen and 
temporary employees consists of the Rowan system, 
and time work. 

Fraining School.—An apprentices’ training school 
provides courses covering four years. ‘There are 
under training at present 274 boys, Japanese and 
Manchurian. 

Design and Research.—Monthly circulars concern- 
ing design and improvements suggested by the 
employees are published, and the number of such 
designs and improvements adopted during the past 


were concerned with the improvement of organisation 
of the works, concentrated management of tools, 
time and motion study, tool boy and mail boy systems, 
standardising of tools, welding, shortening of repair 
days for rolling stock, use of domestic products, 
regulation of time limit of products, arrangement of 
machines and tools, centrifugal casting, transporta- 
tion, limit gauging (viz., templates and fixtures), and 
machining cutting allowance, especially for brasses. 


works, appear to get on well together. There are no 
labour troubles and no labour unions, and the labour 
politician has not yet made his appearance. The 
management is proud of the fact that the workers | 
are nearly all old-timers, the great majority having | 
been in the shops for at least thirteen years, Skilled | 
workers to-day come only from the apprentices’ 
school, and all connected with the extensive shops, 
from the superintendent down, live under pleasant 
conditions, their homes being in tree-lined avenues, 
while they and their families are within a few miles 
of beautiful seaside resorts, not to speak of the 
attractions of the city of which they are a part, 
though quite distinct and separate from it. The 
manager, summing up the advantages of work and 
life at Shakako, wisely observed: - “It is a very 
important condition for our works,” and the visitor is 
bound to agree. 





(To be continued.) 








The British Industries Fair at Birmingham. 


No. 


IV. 


(Coneluded from page 216, March 3rd.) 


N concluding our accounts of exhibits at the 
Birmingham section of the British Industries Fair 
we must emphasise the fact that we have been unable 
to deal with all of the stands, as such a procedure 
would have made THE ENGINEER far too bulky—the 
official catalogue, concise as it is, covers some 
hundred pages—but we hope that sufficient indication 
has been given of the interesting nature of the display 
and of the enthusiasm with which it has been sup- 
ported by the exhibitors. 


THE INCANDESCENT Heat Company, Ltp. 


The various exhibits- of the Incandescent Heat 
Company, Ltd., of Smethwick, Birmingham, demon- 
strated to some extent the wide range of manufac- 
tures of the firm, although, of course, limitations 
of space precluded the exhibition of the larger sizes. 
This firm has specialised in the design of industrial 
furnaces and incidental equipment, and the range 
manufactured includes equipment suitable for all 
kinds of fuel—gas, oil, coke, pulverised fuel, and 
also electricity. The firm had two stands at the 
Fair, and, in addition, showed an oil-fired muffle 
furnace on the Shell-Mex and B.P., Ltd., stand. 
This furnace is suitable for all temperatures up to 
1400 deg. Cent., and is fired by a low-pressure oil 
burner operating on gravity oil supply and low- 
pressure air. Preheated secondary air is admitted 
to the combustion chamber. Natural draught 
gas-fired furnaces for heat-treatment of ferrous and 
non-ferrous metals at temperatures from 1000 deg, 
to 1400 deg. Cent. were also exhibited, as representa- 
tive of the smaller furnaces of this type manufactured 
by the firm. 


GboRGE ELLIson, LtTp. 


High and low-tension switchgear, oil and air-break 
circuit breakers, motor control gear and accessories 
for sub-stations, overhead lines, and industrial 
works, constituted the exhibits of George Ellison, 


overload relay shown in Fig. 28 is designed for use 
either as part of contactor-type starting gear, or 
as an additional safeguard against overloading motors. 
Two types of these relays are made, a totally enclosed 
type for currents up to 20 ampéres, and the semi- 


tion stems and for currents up to 120 ampéres. Larger 
sizes are also made to order. The totally enclosed type 
has a self-resetting trip switch, which can be of the 
type that breaks the circuit of the starting gear 
contactor coil, or no-volt release coil, or of the kind 
which makes the circuit of the shunt trip coil of a 
breaker, or of a bell or signal, or which short circuits 
the no-volt release of a D.C. starter. A prominent 
brass push-knob is provided for the hand operation | 
of the trip switch, and may serve as an emergency | 
switch for stopping the motor from a distance. A | 
cast iron cover over the time lags locks them im 
position, and also prevents unauthorised. persons 
interfering with the settings. The cable inlets are 
at the sides of the relay, and are arranged for the 
reception of conduit wiring or armoured three-core 
cable, for which suitable fittings. are supplied. The 
top of the relay is provided with a plate, which covers 
an orifice for mounting an ammeter if required. 

The semi-enclosed back connection type of relay 
illustrated is suitable for fixing to contactor or switch- 
board panels, and is delivered on a temporary plywood 
base which can serve as a template for drilling the 
panel. The trip switch is at the top and under a 
cast iron cover, which prevents accidental contact 
with live parts and can either be of the “make ” 
or ‘ break” circuit pattern. The relay trip can be 
arranged for self-resetting, as in the totally enclosed 
relays, or for hand resetting by adding the necessary 
catch. 

An “off” indicator, which shows which one of 
a@ number of relays has operated, can also be added 
to the hand-resetting relay. The patented time lag 
solenoids in these overload relays are the same as 
those fitted to the Ellison “‘ Bantam ”’ circuit breakers ; 
their accuracy being greater than that required by 
B.S. specifications, and they are claimed to be excep- 











Ltd., of Perry Barr, Birmingham. The semi-enclosed, 








tionally reliable and dependable. The time lags 


year, 1931, was seventeen. These researchesinthe main 


The men, Japanese and Manchurian, at Shakako | 


enclosed type, shown in Fig. 28, with back connec- | 





can be adjusted to give almost any kind of retarding 
action, or any length of retardation time from 
seconds to several minutes merely by changing the 
dashpot oil from thin switch oil to ordinary machine 
shop lubricating oil, or to the thickest of motor 
car gear-box oils. Either single, double, triple, or 
quadruple-action time lags can be supplied. These 
time lags are self-resetting, and only require from 
two to ten seconds’ settling time after operation, 
according to the viscosity of the oil. 

The pole-mounting oil-break circuit breaker shown 
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FIG. 28-——-SEMI-ENCLOSED OVERLOAD RELAY—ELLISON 


in Fig. 29 is designed for mounting on an overhead 
line pole by means of a bracket clamp, which is 
part of the breaker equipment, and is designed to 
fit any pole up to 12in. in diameter. An operating 
handle for the breaker is enclosed in a cast iron box, 
which is screwed to the lower part of the pole. The 
box has a hinged lid which can be padlocked and is 
arranged to ensure that the operating handle cannot 
| be left in the intermediate position between the 
i‘‘on” and “off” positions. The shaft between 


thre handle and breaker is composed of jin. gas pipe, 
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FiG. 29—POLE-MOUNTED CIRCUIT BREAKER— 
ELLISON 


and as it can usually be obtained locally, the incon- 
venience of transport is avoided. 

The mechanism within the breaker is of the loose 
or free-handle type, which means, of course, that 
the breaker cannot be held,in by the handle under 
overload or fault conditions. A semaphore which 
shows whether the breaker is closed or open, is said 
to be visible against the sky at night, and moves 
up and down as the breaker contacts are closed or 
opened. The case is composed of thick cast iron, and 
is dust-tight and waterproof. It has a lifting eye 
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and the breaker can be hoisted up to its final position 
with oil in the tank. The cable entrances at the side 
of the breaker are arranged to take either a fitting 
with porcelain bushes for single insulated cables 
pointing downwards at an angle of 45 deg., or a 
dividing and sealing box for armoured cable. 


JREENWOOD AND Batiey, LTpD. 


One of the most interesting exhibits on the stand 
ot Greenwood and Batley, Ltd., Albion Works, 
Leeds, was the cold forging machine illustrated by the 
line drawing, Fig. 30. In the earlier days of cold 
heading it was thought by leading engineers that 
bolts and screws produced by this process were not 
as strong as those produced by hot forging or turning 
from the solid bar, and there seems to have been some 
justification for that belief. There was little difficulty 
in producing the articles from soft iron and non- 
ferrous metals. The introduction of materials in 
the higher tensile and alloy steels which will flow 
when worked cold and still retain their strength, 
has made the production of bolts, screws, &c., in 
these materials by the cold process a practical proposi- 
tion, at least equal, if not superior, to the best hot 
forged and machine-turned products of the same 
materials. Tests have been carried out which prove 
that cold-headed bolts, produced from high-tensile 
steel wire, are, when properly normalised, fully equal 
in strength to those produced by any other method. 
When the expression ‘“‘ wire” is used, it should be 
borne in mind that it is generic for material up to 
such a diameter as }in., and the machine under 
review is capable of tackling material up to that size. 
Its construction is fairly obvious from the drawing, 
especially if that is read in conjunction with the 
tabulated footnotes ; but it may be as well to point 
out that as many as three blows may be imposed on 
the article being formed in one cycle of operation. 
These blows are made on the stock in the die 2 
by the punches 1, as they are raised into the working 
position by the lever 8 in combination with the 
locating plunger 11. All the cams on the machine 
are made of steel castings or forgings. The lifting 





slide cam and the carry-forward cam for the cut off 
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the coupled wheels is by means of & jack shaft, and 
the gears provided give speeds of 5, 9, 17, and 30 
miles per hour. 

The main clutch between engine and gear-box is of 
the multi-plate type’operated by a pedal which is also 


was found to operate most satisfactorily under al! 
conditions, and as regards haulage capacity the loco 
motive performed its full duty with conspicuous ease 
Dynamometer tests showed, at a speed of five 
miles an hour, a steady draw-bar pull of 11,200 1h. 








Fic. 31--150 B.H.P. OW 


used for changing gear, as illustrated by the diagram 
reproduced in Fig. 32. 

The locomotive is equipped with an air compressor 
worked from the main engine, the compressed air 
being applied to an air brake acting on all six wheels 
and also to the change gear mechanism and the syren. 
Since the locomotive was exhibited at Birmingham 
last year it has undergone an extensive series of 
tests at a colliery and also on the London, Midland and 
Scottish Railway Company’s system, where it was 
successfully utilised for marshalling fully loaded coal 
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. Punches. 
. Dies. 
3. Serews for Lateral Adjustment 
of Punches. 
- Knock-out Rod. 
5. Pitman Adjusting Wedge. 
i}. Locking Screw. 
. Punch Shifter Slide. 
8. Punch Shifter Lever. * 
- Spring Compensator Link for 
Punch Shifter Lever. 


12. 
13. 

Sleeve. 
14. 
15. 
16. 


Feed Rolls. 


Rolls. 
17. 


SSSR 


. Adjustable Block. 

1. Locating Plunger for Punch 
Shifter Slide. 

Excentric Sleeve. 

Worm Adjustment to Excentric 


Locking Clamp. 


Pressure Hand Whee! for Feed 
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. Straightening Rolls. 
- Quick-release Clamp Handle. 
. Drip:Feed Lubricators from Oil 
Tank to Bearings. 
21. Oil Pockets in Header Slide Slips. 
22. Transfer Finger. 
23. Adjusting Screws for Dies. 
24. Toggle-operating Slide. 
25. Knock-out Slide. 
26. Stock Gauge. 


Backing Screw. 


Fic. 30—COLD FORGING MACHINE—GREENWOOD AND BATLEY 


are of the controlled roller type, and are provided 
with carefully fitted hardened steel inserts in places 
where severe loads occur. This construction allows 
of easy replacement, if at any time necessary, of the 
parts where heavy wear is likely to occur. The 
toggle closing cam is of similar construction, all 
insets being made of special oil hardening non- 
shrinkable steel. 


THE HunsLtetT ENGINE Company, LTD. 


An interesting exhibit in the Quarry-to-Road 
section was an oil locomotive shown under actual 
working conditions by the Hunslet Engine Company, 
Ltd., of Leeds. The locomotive is of standard gauge 
and of the 0-6-0 type with wheels 3ft. diameter and a 
wheel base of 8ft. The framing, wheels, axles, springs, 
&c., follow the lines of general locomotive practice. 

The power unit is an M.A.N. six-cylinder airless 
injection four-stroke engine of 150 B.H.P. output, 
having a normal speed of 900 r.p.m. It is, however, 
capable of running at 1000r.p.m. for limited periods, 
and it will then develop about 165 B.H.P. The trans- 
mission is through a four-speed gear-box with gears 
in constant mesh, the changes of gear being effected 
by dog elutches. A reverse in all four speeds is also 





provided. The application of the driving power to 


wagons and for shunting duty at Hunslet-lane Goods 
Station, Leeds. A view of the locomotive leaving the 
goods shed is reproduced in Fig. 33. The following 
returns are actual consumption figures taken while 
the locomotive was in L.M.S. Railway service and 
was occupied on shunting operations for twenty-four 
hours per day, being handled by the company’s own 
men :— 

Cost. 


Totals. 
144} 
174 


172 


Hours worked ° .. 
Actual mileage oe Tis be eG 
Fuel consumption, 4d. gallon .. 
Lubricating oil. consumption— 
Diesel engine, 3s. 6d. gallon .. .. 20s. 23d. 
Starting engine, 5s. gallon .. . eae 
Air compressor, Is. 10d. gallon 6 .- ds. 49d, 
93d. 


3d. 
23d. 
64d. 


57s. 4d. 


General lubricating, Is. 
BMI cos oaths kn. Sele, ets 
Petrol for starting engine, ls. 3$d. 
eM Oo. Loe tos Fst iit 
Sand, cwt., 7s. 6d. ton jae 
Total cost, £4 8s. ¢ 


5s. 


Is. 
2s. 


In October last all the parts of the locomotive were 
dismantled and examined and were found to be in 
excellent condition. After this examination the loco- 
motive again resumed its shunting service at Leeds, 
until it was withdrawn for the Birmingham Fair. 
During the whole service the change gear mechanism 





LOCOMOTIVE--HUNSLET 


and a momentary starting pull of 12,300 lb. Although 
the total weight of the locomotive in working order 
is only 21 tons, it was shown to be capable of hauling 
out a load of over 600 tons, comprising sixty mixed 


Normal Position 





“Tue: Enainecer” 


1 Fic. 32—-CLUTCH AND GEAR PEDAL POSITIONS 
HUNSLET 


goods wagons, a 20-ton brake, and a light goods 
engine, and attaining a maximum speed of 10 miles 
per hour. The operating results obtained with the 
co-operation of the railway staff are certainly valuable 














FiG. 33—HUNSLET LOCOMOTIVE IN GOODS YARD 


as representing the performance of an internal com- 
bustion engine propelled locomotive of this particular 
type. 

BRooKEs (OLDBURY), LTD. 

An imposing guillotine shearing machine was 
exhibited by Brookes (Oldbury), Ltd., of Oldbury, 
near Birmingham, and is illustrated in Fig. 34. It is 
capable of shearing plates up to 10ft. wide by jin. © 
thick, and weighs 10 tons 15 ewt. 

One of the outstanding features of this machine is 
the massive beam which backs up the top cutting 
blade and keeps it in intimate contact with the lower 
blade, so that thin plate can be sheared off without 
buckling the edge. This beam is a casting which has 
fish-backed ribs to withstand both horizontal and 
vertical stresses. Arrangements are also made for 
the fine adjustment of the edges of the cutters, so 
that they may be kept up to their work regardless 
of grinding. They are, by the way, made of Firth’s 
R.B.D. steel. The hold-down or gripper is positive 
and operated by @ timed cam on the crank shaft 
through an overhead rocker shaft, and means are 
provided for adjusting the pressure. The hold-down 
gate is provided with pressure pads compensated by 
rubber buffers and faced with hard red fibre, which 
prevent damage being done to polished sheets as 
they are slid into place. The gauging equipment is 
particularly complete, the back gauge being mounted 
on tubular bars with a positive clamp fixing and 
arranged with hand-operated cams for making the 





final fine adjustment. In connection with the back 
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gauge a special measuring tool facilitates accurate 
setting of the sheet parallel with the blades. <A 6ft. 
squaring arm is provided on the left-hand side of the 
shears. It is supported on a floor stand and pivoted 
to the body of the shears, the arrangement being 
such that it can be set and maintained dead square 
with the cutting edge of the blade. In addition to the 
standard front gauge a secondary gauge is provided for 
splitting sheets after squaring. The gauging fingers 
are mounted on a shaft which can be rotated so 
as to throw them below the table level when not 
in use. This sphtting gauge is brought into opera- 
tion after the sheets have been squared{on the 
four sides, and enables five operations to be done 


All the 
cams and cam followers are made from steel and 
hardened and all slides are provided with adjustable 


moving a striking peg on a graduated disc. 


gibs. The gears are machine cut and protected by 
guards. The design of the tools is simplified and the 
machine may be quickly changed over from one size 
of chain to another. The slides and cam shaft are 
assembled on a horizontal machined bed-plate, which 
is mounted on a substantial box type stand, with the 
electric motor for driving fixed inside. The contro! 
clutch is operated by a hand lever conveniently 
positioned and is self-locking. The clutch is of the 
internally expanding multiple toggle type, having 





metal-to-metal gripping surfaces, and as it is packed 
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Fic. 34-GUILLOTINE SHEARING MACHINE--BROOKES 


ut one handling, and as the gauging is all from 
the front of the machine, extreme accuracy 
ensured. Lubrication has received special attention. 
The beam guides and main crank shaft bearings are 
lubricated by two ** Tecalemit ” Brentford oil pumps, 
mounted on the top bridge and operated from the 
motion of the beam. The bearings on the counter- 
shaft are gun-metal bushed and provided with oil 
ring lubrication, and the free-running spur wheel is 
oil lubricated by a sight drop feed lubricator on a 
special mounting which provides a regular supply of 
oil at this important point. 

The automatic wire chain-making machine on the 
same stand, which is illustrated in Fig. 36, was set 


Is 





with lubricant requires a minimum amount of atten- 
tion. The driving wheel is on the left-hand side, and 
the hand-wheel on the right as a convenience for 
setting. The wire is fed from the front of the machine 
at right angles to the cam shaft, and consequently the 
tool setter when standing in front of the machine can 
conveniently make his adjustments. There is a 
further advantage in arranging the cam shaft at 
right angles to the feed, for when batteries of 
these machines have to be driven from line shafting, 
they can be positioned closely together, thus econo- 
mising floor space. 

Many types of rolling mills have in the last few 
years been put before the manufacturers of cold rolled 

















Fic. 35--Two- HIGH COLD ROLLING STRIP MILL— BROOKES 


up for making flat-backed mattress chain, and is a 
typical example of the wire working and strip-forming 
machines made by this firm. The links are formed 
by dies carried in three slides operated from a cam 
shaft. The arrangement of the cams is such that 
both the forward and the reverse strokes are positive. 
This dual ‘cam arrangement obviates all risk of 
stoppages through the tools jamming, which some- 
times occurs when springs are provided for the return 
motion. Further, it makes it impossible for any of 
the slides to over-run. The design of the dies and 
sequence of operations ensure that the chain is made of 
accurate pitch. A special feature of the machine is 
a simplified mechanism for automatically subdividing 
the chain into predetermined lengths of constant 
linkage. The mechanism permits an open link to be 


left at any required interval, from one link up to 





forty links. 


Setting is accomplished by simply 


strip, all of which have undoubtedly had their par- 
ticular use, and Messrs. Brookes have now added to 
this range of machinery the new two-high mill 
illustrated by Fig. 35. The mill is standardised in 
four sizes, 6in., 8in., 10in. and 12in. diameter rolls, 
and is arranged with variable speed gear, giving 
rolling speeds from 90ft. to 270ft. per minute. The 
transmission gear from the driving motor is of the 
double reduction type, and a flexible coupling is 
interposed between the gearing and the motor. For 
starting and stopping the mill an improved type of 
friction clutch is fitted on the intermediate shaft, 
and care has been taken to ensure that the least 
possible pressure on the hand levers will operate this 
unit. All the gears are totally enclosed and all parts 
are adequately guarded to meet the requirements of 
Factory Inspectors, &c. One of the most interesting 





roll neck bearings. Messrs. Brookes have developed 
a system of independent supply of oil to each neck, 
and any excess of oil is drained away by a system of 
collectors bringing the used oil to a central point 
and avoiding any waste. In view of the develop- 
ments in America in connection with coiling, and also 
the increasing demand for long lengths of coiled 
material, the special coiler made in conjunction with 
this mill is of interest. The coiling drum itself is of 
the collapsible type, and is operated by a convenient 
lever fixed at its end. The metal is held in a 
slot which is cut in the solid block and keyed to 
the driving shaft. Two sections of the drum are free 
to collapse and the coil can be withdrawn with ease. 
The whole of the gearing of this coiler is totally 
enclosed, and the unit is driven from the mil] through 
a chain. which connects up a slipping friction clutch. 
Provision is made on this clutch for adjusting the 
tension, so that when light strips are being coiled 
the stretch between the coiler and the mill will be a 




















FiG. 36—CHAIN MAKING MACHINE— BROOKES 


minimum, and when heavier sections are being 


handled the slip of the clutch can be reduced. 


LINER CONCRETE MACHINERY COMPANY. 


The concrete mixer illustrated by the engravings 
Figs. 37 and 38, is made by the Liner Concrete 
Machinery Company, of Newcastle-upon-Tyne, and 
was shown at the Fair. It is made in two capacities, 
6 and 9 cubic feet respectively, is loaded by hand 
with the aid of a power loader, or from a fixed batch 
hopper, and discharges through a door in the centre 
of the pan. It is claimed that the larger machine, 
which has a pan 4ft. 6in. in diameter, can mix an 
input batch of 9 cubic feet in forty seconds. .The 
machines are known as Liner-Cumflow concrete 
mixers. 

As will be seen from the following engraving, which 








FIG. 37— CONCRETE MIXER PAN--LINER 


shows the interior of the pan, mixing is brought 
about by a “star,” to which three mixing blades, 
or two mixing blades and a roller, are attached. 
This star is rotated at high speed and the materials 
are brought to it by the rotation of the pan at a slower 
speed, but in the same direction. Mixing is assisted 
by a fixed side blade, which ensures that all the 
material is subjected to the action of the star and 
also helps to turn it over. ‘The makers state that 
it is impossible for balling or separation to occur. 
Use of a roller instead of one of the blades on the 
star is suggested when certain aggregates, such as 
facing material, tile concrete, &c., are to be mixed. 





features of this mill is the method of lubrication of the 


The roller has a kneading and rubbing action, and 
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as it is hinged in position, rides on the top of the 
material without crushing it. Means are provided 
for fixing it at a definite distance from the bottom 
of the pan. As we have already mentioned, the 
mixed materials are discharged through the door 
in the centre of the pan. The operation of a single 
lever causes the discharge door to open. and lowers 
the discharge blade to rest on the bottom of the pan, 
which may then be emptied in one revolution. 

At present this mixer is made in the two sizes 


with either a 3}in. or Sin. lift. 


24 lb. pressure. 





panying drawing. 























FiG. 38—-CONCRETE MIXER—LINER 


already mentioned, although we understand that 
designs are in hand for larger sizes. Both machines 
may be either fixed or portable, being mounted, 
in the latter case, upon suitable wheels. They may 
be driven by electric motor, petrol or oil engines, 
or through fast and loose pulleys. 


R...A. 
The dairy exhibits shown on the stand of R. A. 


ListER AND Co., Lap. 





Lister and Co., Ltd., of Dursley, included a number of 
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standard J.A.P. 600c¢.c. 4 to 6 H.P. unit or the 
750 c.c. V type twin 5 to 7 H.P. unit, shown in our 
drawing. There are two oil tanks arranged over the 
engine, a l-gallon petrol tank being supplied for the 
smaller engine and a 3-gallon petro! tank for the larger 
engine, with in each case a }-gallon capacity lubri- 
cating oil tank. The general arrangement of chassis 
frame and fitting has been retained. The gear-box 
which has two forward speeds and one reverse, has 
the following ratios :—High forward gear, direct ; 





























Fic. 39--TWIN POWER UNIT FOR AUTO - TRUCK—LISTER 


the firm’s patented ball-bearing cream separators, | low forward gear, 1-96 to 1; reverse gear, 2:61 to 1; 
the Colonial demand for which machines has necessi- 
tated the equipment of new works in order to cope 
Two types of auto-trucks were also 


with the orders. 





and starting handle, 1-4 to 1. 
from special alloy steel and are heat treated, while the 
shafts are mounted on ball bearings where practicable, 


The gears are made 





exhibited, one without and one with a gear-box. The 
non-geared type was of the elevating platform pattern, 
which can be supplied in widths from 20in. to 40in. 
By hydraulic means 
the full load can be raised in fifteen to twenty 
seconds, only requiring fifteen double strokes of 
The new type of geared unit in 
which a gear-box and clutch are utilised instead 
of the former direct drive is illustrated in the accom- 
The engine can either be the 


or otherwise on phosphor-bronze bushes. The gear- 
box is mounted in the forward part of the power unit 
and is supported by two frame plates, the gear change 
lever being attached to the right-hand frame plate and 
connected by two universal joints to the gear change 
fork. The positions of the gears are marked on the 
gear change quadrant. The gears are in constant 
mesh and the change of ratio is obtained by engaging 
different sets of dogs. The clutch is mounted on the 
input shaft and is driven by a roller chain from the 
engine. The clutch levers operate the withdrawal cod 
ring containing steel balls, which, when de-chitching, 
take the thrust against a hardened steel nut screwed 
on the body of the clutch. The countershaft is of the 
floating type and maintains secondary and final drive 
chains in adjustment as set. All the chain adjust- 
ments are easily effected by a slight movement of 
excentric ended engine support bars and excentric 
pins in each countershaft link anchorage. A trans- 
mission shock absorber is located on the engine crank 
shaft, while a spring shock absorber mounted on the 
eountershaft damps out excessive laminated spring 
action arising from driving wheel jolts. The driving 
wheel is mounted on ball bearings and is driven by a 
duplex chain from the countershaft, the tire being of 
solid rubber, so designed as to ensure a good grip on 
all road surfaces. 

There are three brakes. The front brake is of the 
internal expanding type and is controlled by a hand 
lever adjacent to the steering bar, which is connected 
to a cam by adjustable brake rods. Internal expand- 
ing brakes operate on both rear wheels, and ave con- 
trolled from the driver’s seat by @ foot-operated 
ratchet lever and adjustable straining rods. 

The auto-trucks we have described can be geare:| 
down low enough to take 1 ton up a gradient of 1 in 6 
with the 600 ¢.c. engine, and up # gradient of 1 in 4} 
with the twinengine. The top gear performances with 
a gear to suit the low gear ratio of 1/35 are :—1 ton 
load up @ gradient of 1 in 14 with the 600 c.c. engine, 
and up @ gradient of 1 in 11 with the 750 c.c. V twin 
engine. With the top gear ratio the truck can attain 
& maximum speed of 15 m.p.h., the normal speed 
being 10 m.p.h. The truck with a 600 c.c. engine and 
standard gear-box is designed to take its load up a 
gradient of | in 12 and to attain a maximum speed of 
12 m.p.h. with a normal speed of 8 m.p.h. in top gear, 
and 4 m.p.h. in low gear, while in reverse gear it 
can be driven at a mile per hour. 


ae: B 


_ The eylinder mould for a paper-making machine, 
illustrated by Fig. 41, which was on the stand of 
T. H. and J. Daniels, Ltd., Lightpill Ironworks, 
Stroud, Glos., is an interesting piece of manufacture. 


AND J. DANIELs, Lrp. 




















Fic. 40- PELLET PRESS -DANIELS 


It is made up of a number of bronze spiders, keyed 
on to a stiff mandrel, to which there are attached 
longitudinal bars. These bars are brought up to 
almost a knife-edge on the periphery, and round them 
there is wound a tight-fitting coil of copper wire. 
The wire lies in little notches cut in the knife-edges as 
the winding progresses, so as to keep the wire in 
place. The cylinder is subsequently covered with 
fine mesh woven wire. . It is noteworthy that these 
cylinders, although they may be as long as 12ft., 
are guaranteed to be accurate as to dimensions 
within from eight to ten-thousandths of an inch, 
and ‘in the case of the example exhibited, accuracy 
had been attained within five-thousandths. 

The press shown in Fig. 40, which was on the same 
stand, is intended for making pellets of synthetic 
resin in the cold state, to provide a convenient means 





of feeding a hot press for the final formation of an 
article. The material is subjected to a pressure of 
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about 40 tons and is made into pellets, which may be 
2fin. diameter by I}in. thick, that are’ sufficiently 
hard to be boxed and handled without attrition. 
The material is fed from a hopper at the back of the 
machine on to a table across wich there slides a 
horizontal plunger. This plunger measures out the 
exact amount required and transfers it to the die. 


The plunger then. comes down and squeezes the 


powder into @ solid pellet. By means of a double 
excentric arrangement the stroke of the plunger 


pot requires recharging. It will be noticed that there 
is a quick pitch Screw for making a tight connection 
between the body and) the grease pot) Before the 
plunger is set in operation. 
G. A. Harvey anp Co. (Lonpon), Lrp. 
A rather novel exhibit was that on the stand of 
G. A. Harvey and Co. (London), Ltd., whose works 


are at Greenwich; London, 8.E.7. It is illustrated 
by Fig. 43, and was staged by the C. 8. du Mont 
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Fic. 41 


can be regulated, while a wedge device, operated by 
the hand wheel seen at the front of the machine, 
can be used to vary the height of the die. 


Hunt AND Mirron, Lrp. 

The stand of Hunt and Mitton, Ltd., Oozells-street 
North, Birmingham, was principally given over to 
valves for high-pressure and high-temperature steam, 
including a range of forged steel patterns, while 
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CYLINDER MOULD FOR PAPER MAKING—DANIELS 


Company, of Windsor House, Westminster. The 
purpose of this machine is to heat up the contents 
of cans, bottles, or other containers, so. that any 
dissolved air is driven off from the contents, and 
they may be sealed up with assurance that subsequent 
fermentation cannot set in. It is, in fact, one part 
of the now prevalent canning industry of this country. 

In our illustration the machine is seen with the 
top covers removed to show the internal arrange- 
ments; but it will be appreciated that when at 
work the tank-like structure is covered up to conserve 
heat. 

The floor of the tank is built up as a number of 
longitudinal bars, which are reciprocated much aiter 
the fashion of a Bennis stoker. The tin cans, or 
whatever they may be, are placed on a transverse 
slat conveyor, and are fed across, between guides, 
until they meet two extending members of the 
longitudinal bars. They are thereupon dragged 
off the conveyor and are gradually “stroked ” 
forward to the opposite end_of the_machine between 


guides. They are then reversed by curved guides 
and continue the journey for such time as may 
be necessary for the process. It is noteworthy that 
side-tracking guides can be dropped in where desirable 
to reduce the time the containers remain in the 
machine. Finally, after having been thoroughly 
treated, the containers are dispatched by another 
transverse container. 

The method of heating the tank naturally depends 
upon the commodity being handled, and may provide 
a temperature ranging from just below boiling point 
to 400 deg. Fah., and the machine is most versatile 





FiG. 42--LUBRICATOR—HUNT AND MITTON 


there were also a number of lubricators, of which that 
illustrated by Fig. 42 is typical. 

In this lubricator the grease is held in a metal 
mug or container, and is squeezed out from any 
number of connections at the bottom by pressure 
from a piston sealed by means of a cup leather. 
This piston is pressed down by a screw and ratchet 
gear operated from any convenient part of the 
mechanism to be lubricated. A handle is provided 


in the form of container which it will handle. 

On this stand there were, of course, a great number 
of examples of the perforated metal and woven wire 
manufactured by the Harvey Company. 


Tot Mancuester FurNacgEs, Lrp. 


In a photograph reproduced herewith—Fig. 44— 
there is illustrated the oil-fired heat treatment furnace 
exhibited by the Manchester Furnaces, Ltd., of Man- 
chester, at the Fair. It has a chamber 3it. by 2ft. 
wide and lit. high. The oil burner works with an air 





for the quick retraction of the piston when the grease 





motor-driven fan required to provide the air supply 
is mounted at the back of the furnace. Waste heat 
from the furnace gases is utilised by the air heating 
unit built into the furnace structure and gives a 
high pre-heat to the air supply. The furnace was 











Fic. 44—-OlL - FIRED FURNACE—MANCHESTER 


equipped with automatic temperature control gear 
made by the Foster Instrument Company, Ltd. 


OTHER EXHIBITS. 


It will be appreciated that in such an account as 
this it is impossible to cover the whole of the exhibits 
at the Fair without using an imordinate amount of 
space ; so we attempt to give an indication of the 
remainder of them in the following notes. 

The Rotoplunge Pump Company, Ltd., of 58, Vic- 
toria-street, Westminster, showed an interesting form 
of pump enclosed in a circular casing, which is really 
of the reciprocating type, in that it embodies a series 
of radial plungers that are definitely reciprocated by 
a block on the driving shaft. The pump is capable of 
producing a high degree of vacuum, and is conse- 
quently self-priming. The Ransome and Marles 
Bearing Company, Ltd., of Newark-on-Trent, had a 








supply at a pressure of 14in. water gauge, and the 


fine display of ball and roller bearings, among which 





FiG. 43—-STERILISING MACHINE—HARVEY 


one of the latest developments—a bearing for accom- 
modating both thrust and journal loads—-was recently 
mentioned in our columns of patent specifications. 
There were also some new roller bearings with excep- 
tionally long and thin rollers that are capable of carry- 
ing very high loads. 

A novelty at the Fair was a machine which was 
being used to coat piping with Parafilm for protective 
purposes. . The machine itself was little more than a 
simple lathe, but the material—the Parafilm—is 
decidedly intriguing. It is a compound with a 
paraffin base, and is made up in tape form, just as 
is the rubber tape used by electricians. It has the 
same “‘ tacky ”’ nature when stretched and a certain 
degree of adhesiveness to metal. It seems to us that 
there are occasions when this material might well 
be substituted for melted bitumen compounds for 
protecting metal surfaces from corrosion, 

The British Oxygen Company, Ltd., had a display 
of the oxy-acetylene apparatus and machinery with 
which its name is associated, that included a new blow- 
pipe for grooving out defects in steel billets. This 
blow-pipe has the peculiarity that its end is unusually 
massive, and can be allowed to rest on the top edges 
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of the groove which it is cutting while it is at work. 

Redler Patents, of Sharpness, Glos., had a spec- 
tacular display of conveying machinery on the 
principles that we have already described, and told 
us that they had orders from Canada for conveyors 
to handle as much as 2000 tons an hour. 

W. and T. Avery, of Soho Foundry, Birmingham, 
showed the usual variety of weighing machines, 
together with the automatic recording testing 
machine which was described in our issue of June 
l0th, 1932.. The Moss Gear Company, Ltd., of Crown 
Works, Tyburn, Birmingham, whose works we have 
already described, had a variety of power transmission 
gears, including one with an exceptional speed ratio. 

Johnson, Matthey and Co., Ltd., of Hatton- 
garden, London, had a stand, and we would recom- 
mend those engineers who are concerned with brazing, 
and had no opportunity to call there, to ask for one 
ot their booklets.on silver soldering. It emphasises 
the merits of alloys with a silver base as compared 
with ordinary brazing metal, and shows how it need 
not be anticipated that the former is the more 
expensive. The Dermatine Company, Ltd., of 
Neate-street, London, S.E.5, showed a variety of 
cup “leathers,” piston and packing rings, and so 
forth, made of its own material, and we were 
interested to hear that it is advisable to treat a 
Dermatine packing gently, if it is subject to cold 
water conditions, until it has got acclimatised. It is 
then more satisfactory than leather. Of the Soldo 
tinning compound, which comes from Sicilian House, 
Southampton-row, London, W.C.1, we have written 
before, and it is hardly necessary to enlarge upon its 
merits m tinning dirty métal surfaces. 

Broom and Wade, Ltd., of High Wycombe, had a 
number of air compressors driven by petrol and heavy 
oil engines, with capacities up to 340 cubic feet per 
minute, and mostly designed for a working pressure 
of 100 1b. per square inch. George Salter and Co., 
Ltd., West Bromwich, had, besides their usual assort- 
ment of spring balances and weighing machines, a 
new form of flexible spiral roller bearing, in which the 
spirals are coiled alternately right-hand and _left- 
hand, and are held in position in the cage by balls 
at the ends. 

A. E. Westwood, Ltd., of 65, New-street, Birming- 
ham, whose pump-operated oil cans we have com- 
mented upon before, had a new thing in the form of a 
dispensing cabinet for cellulose lacquers. The lacquer 
is pumped out of the container, and at the same time 
stirred up, by a simple mechanism, while the cover is 
so arranged that loss by evaporation is reduced to a 
minimum. Silvertown Lubricants, Ltd., of West 
Silvertown, London, E.16, displayed a great variety 
of lubricating oils and greases, petroleum jellies and 
transformer oils; and the British Trane Company, 
Ltd., of Vectair House, Newcastle-place, Clerken- 
well, London, E.C.1, showed radiators for steam pres- 
sures up to 150 lb. per square inch. R.-and J. Dick, 
Ltd., of Glasgow, had, among their display of balata 
belting, a new form of endless rubber ‘‘ Dickrope ” 
for use on machine direct drives. Gibbons Brothers, 
Ltd., Dudley, made their principal exhibit a working 
example of a Dressler muffle furnace for vitreous 
enamelling, fired by city gas. On the stand of Coch- 
ranes and Co., Ltd., Middlesbrough, which is allied 
with the South Durham Steel and Iron Company, Ltd., 
there was some cast iron piping spun by a new centri- 
fugal process, which is said to result in a tensile 
strength of 184 tons per square inch and effect a saving 
in weight of 20 per cent. 

Thomas L. Hale (Tipton), Ltd., of Dudley Port, 
Staffs., had a large variety of castings in malleable 
iron and steel alloy, but as we hope before long to give 
some description of their works, we will not enlarge 
upon them here. Hall and Pickles, Ltd., Port-street, 
Manchester, had samples of high-speed crucible cast 
and alloy steels, besides stainless and magnet steels ; 
and High Speed Steel Alloys, Ltd., of Ditton-road, 
Widnes, had specimens of pure metals, such as tung- 
sten, vanadium, molybdenum, chromium, man- 
ganese, and titanium, besides alloys of those metals 
with iron to form special steels. There was also on 
this stand a Pilger roll of molybdenum steel, made by 
R. B. Tennent, Ltd., Coatbridge, which is-said to give 
considerably increased life in the exacting services of 
such rolls. Some cutting tools tipped at the edge with 
** Wimet ” metal were shown by A. C. Wickman, 
Ltd., of Coventry ; and Herbert Terry and Sons, 
Ltd., of Redditch, had springs, clips, and the like 
articles which are familiarly associated with their 
hame. 








EDUCATIONAL INTELLIGENCE. 


WaRnapsAy Hovusr.—The annual examinations for a Faraday 
Scholarship of eighty guineas per annum, tenable for two years 
in Faraday House Electrical Engineering College and one year in 
manufacturing works, and for a Maxwell Scholarship of sixty 
guineas per annum, tenable for two years in College and one 
year in works, will be held at Faraday House on April 4th, 5th, 
and 6th, 1933. Exhibitions may also be awarded to candidates 
who acquit themselves creditably in the above examinations, 
but who do not obtain the necessary number of marks to qualify 
for the Faraday or Maxwell Scholarships. The subjects of 
examination for the Faraday Scholarship are geometry, algebra, 
trigonometry, dynamics, statics and hydrostatics, geometrical 
and freehand drawing, chemistry and physics. For the Maxwell 
Scholarship the subjects are mathematics, dynamics, statics, 
and hydrostatics. Further particulars may be obtained from 

_ the Registrar, Faraday House Electrical Engineering College, 
62-70, Southampton-row, London, W.C.1. : 











Scientific and Industrial Research. 


> 


HE Annual Report of the Department of Scientific 
and Industrial Research for the year 1931-32 
was published on March 4th.* Below we give a 
summary of those portions of it of a general or engi- 
neering interest. 

The Need for Industrial Research.—Stressing the 
need for industrial research at the present time, the 
Advisory Council says :— 

“The political, financial, and economic develop- 
ments that have occurred in this country since the 
end of the period covered by our last report must 
profoundly modify for good or for ill the outlook of 
many of our established industries, and the develop- 
ment of new ones. With the arguments for and 
against. tariffs as a means for reviving British trade 
we are not concerned. But the efficiency of our manu- 
facturing industries is a matter that does fall within 
our purview, and we earnestly hope that the protec- 
tion which has now been afforded to certain industries 
in the home market will be regarded as an oppor- 
tunity for effecting the changes in organisation, the 
installation of modern plant, the development of 
research work, and the employment of educated 
staffs which the experience of the last few years has 
shown. to be necessary in some industries if they are 
to compete on level terms with industries in other 
parts of the world. No industry can afford in these 
times to neglect any opportunity for increasing its 
efficiency, and, of all the means to this end, the pursuit 
of research and the application of the results achieved 
are often the most far-reaching and fruitful.” 

Fuel Research.—After referring to the recent 
development of narrow brick retorts for the low- 
temperature carbonisation of coal at the Fuel 
Research Station, the report emphasises the import- 
ance of the comprehensive scheme now in hand for 
studying under semi-commercial conditions processes 
for the conversion of the tar produced through the 
carbonisation of coal into motor spirit and oil fuel. 
The fuel problem, it is stated, is perhaps the most 
crucial problem with which the Department is faced. 
The Advisory Council therefore thought it desirable, 
during the course of the past year, to carry out a 
review of the arrangements made for the conduct and 
direction of the Department’s researches on fuel. 
What emerged most clearly from this review was the 
importance in fuel research, as in other branches of 
applied research, of provision for an effective pro- 
gramme of laboratory work. In the laboratory the 
research worker is free from the restrictions in 
planning his work which are inevitable when experi- 
ments have to be conducted on a large scale, while 
intensive laboratory work is the best way of develop- 
ing that real understanding of root problems which 
may lead not merely to improvements of a relatively 
minor nature in existing processes, but to suggestions 
for radical changes in production or in methods of 
utilising a raw material. 

Concrete Pile Driving.—The momentary forces 
existing only for one three-hundredth of a second 
which concrete piles have to withstand when being 
driven in as foundations of big buildings have been 
measured at the Building Research Station. The 
mechanical forces are converted into electrical forces 
by quartz crystals embedded in the pile, and are then 
recorded by the cathode ray oscillograph in much the 
same way as this instrument is used for recording 
wireless atmospherics at the Radio Research Station. 

River Barges.—As a result of experiments on model 
barges carried out by the Department, the South 
Metropolitan Gas Company recently completed two 
new barges of an improved design. When the new 
barges were towed against standard barges over the 
same course, and by the same tug, it was found that 
the new barges gave 33 per cent. improvement in 
speed with the expenditure of slightly less power. 

Lighting Research.—Investigations were carried 
out on the glare effect of various systems of street 
lighting and of coloured light sources. Work is also 
in progress to find the best beams for traffic control 
signals, while measurements of the transmission 
factors of coloured railway signal lights have also 
been made. A survey has been carried out on the 
lighting of docks, quays, and their approaches, and 
some experiments are being made with a view to 
finding ways of minimising the effect of reflections on 
shop windows. Tests have also been made by the 
aid of models on the effect of window size and the 
colour .and reflecting power of walls on the day- 
light lighting of rooms. 

Corrosion.—A new use for selenium, at present 
largely a waste product in copper refining, has been 
found as a coating for protection against corrosion by 
sea water of the light magnesium alloys used in air- 
craft construction, The Chemical Research Labo- 
ratory is seeking a rapid test for the resistance to 
corrosion of steels by exposing steels in salt solutions 
to the influence of oxygen at twenty-five times 
atmospheric pressure. 

Iron and Steel Research.—A new design of cupola 
for the manufacture of cast iron, developed by the 
Cast Iron Research Association, is giving very satis- 





* H.M. Stationery Office. Price 3s. 


factory results in practice, not only in fuel economy, 
but in the reduction of wastage. One firm, for 
example, found that its defective castings totalled 
4-4 per cent. over a period of ten years before the 
installation of the new cupola, and reduced this figure 
to 0-7 per cent. in one year by its use. Dealing with 
research directed to the saving of fuel costs in the 
iron and steel industry, to which the Department has 
materially contributed financially, the report states 
that in 1924 10-34 million tons of coal were con- 
sumed in iron and steel works for purposes other than 
pig iron production, in the production of 6,708,500 
tons of finished steel, equivalent to over 31 cwt. of 
coal per ton of finished steel. In 1930 7-1 million 
tons of coal were used in the production of 6,120,000 
tons of finished steel, equivalent to just over 23 cwt. 
per ton of finished steel, a saving of over 8 cwt. 
If the average value of coal be taken at 12s. per ton, 
the saving on coal used after the pig iron stage 
amounted to over £1,468,000 on the production 
of 1930. 

Electrical Research.—Reduction of fire risks and 
increased life in the conducting leads in gas-filled 
lamps used for office and factory lighting have been 
brought about by the work of the Electrical Research 
Association, which has found means of reducing the 
temperature rise in the fittings for such lamps from 
about 100 deg. to 33 deg. Cent. The size of under- 
ground cable necessary to carry a given current 
depends upon the rate at which heat is conducted 
away by the surrounding soil. The same Research 
Association has developed a simple portable appa- 
ratus by which this property can be measured along 
a proposed cable route, so that the correct size of 
cable can be laid. The problem of the proper earth- 
ing of electrical installations has also been studied, 
including the treatment of earth plates with various 
salts intended to reduce the resistance of the ground 
in difficult situations. An investigation has been 
substantially completed on the cause and prevention 
of interfering noises on telephone lines. 

Research and the Motor Industry._-The recently 
formed Research and Standardisation Committee of 
the Institution of Automobile Engineers, to which 
the Department contributes financially, is using a 
new instrument in investigating the problem of 
silencing, and has made exhaustive wear tests on a 
large number of brake drum and clutch plate 
materials. In addition, work on cylinder and piston 
wear is being actively pursued. Elsewhere under the 
Department the general problem of lubrication is 
being studied. In the course of this work a sample of 
used engine oil which had been running for 8000 
miles in a@ car was tested and compared with a new 
sample of the same brand of oil. It was shown that 
although the used sample gave much lower seizing 
temperatures than the new sample when first run in 
the machine, its performance rapidly improved until 
it was practically equal to the new. The temporary 
deterioration of the oil appears to be due chiefly to 
the water which had accumulated during the time it 
had run in the engine. This fact opens up a fresh field 
for investigation, for if deterioration was due to this 
cause alone, it appears to be quite feasible to pro- 
vide means of purification from water on the engine, 
which may mean the reduction of oil consumption 
to one-eighth of the amount at present used. 

Some Other Investigations.—Among numerous re- 
searches referred to in the report are investigations 
of the reliability of electric fusion welding in steel- 
framed buildings, water-softening processes, pul- 
verised fuel burners, means of freeing fine coal from 
dirt, the study of wind pressure on structures, the 
properties of concrete in road construction, the 
weathering of building stones, the preservation of 
timber, the study of the propagation of wireless waves 
of 1-6 cm. and upwards, and the production of waves 
only a few centimetres long. Important researches 
on the effect of the upper atmosphere on wireless 
signals are being carried out by a party sent out by 
the Department to Tromso in the Arctic Circle. 

Patents.—Something of the range of the Depart- 
ment’s work can be judged from the subject matter 
of the twenty-nine British patents which have been 
applied for during the year. These applications 
include processes for colouring and coating metals 
and alloys for protection against corrosion, for 
producing green patina on copper, improvements in 
concrete and concrete products, in the manufacture 
of bricks, in radio direction-findmg apparatus, 
methods of automatic monitoring of the frequency of 
a radio transmitter or oscillator, improvements in 
hygrometric apparatus, domestic grates, spanners, 
wood-working machinery, and impact testing 
machines, processes for purification and decolorisa- 
tion of phenols and neutral oils, and for producing 
cellular material from laminated rocks, improve- 
ments in cooling systems and apparatus, catalysts 
for the hydrogenation of organic materials, improved 
alloys containing beryllium and silver, improved 
methods and means of controlling humidity, and of 
heat insulation, improvements in wireless signalling, 
and a process for the destructive hydrogenation of 
coal and allied carbonaceous materials. 
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The Research Associations._-The report records 
with satisfaction the marked increase in the support 
afforded to several of the industrial research associa- 


tions established under the Department. The Elec- 
trical Research Association has consolidated its 
position relative to the supply undertakings and now 
derives approximately one-half of its industrial 
income from this source. The Non-ferrous Metals 
Research Association has secured the membership 
of the majority, of the lead manufacturers in the 
country. An appeal from the Refractories Research 
Association for 4 much greater degree of support 
from the refractory material makers and the using 
industries has met with a gratifying response, par- 
ticularly from some of the larger units in the gas 
industry. 

It has always been the Department’s policy to 
encourage research associations to become self- 
supporting at the earliest possible opportunity, and, 
in considering the claims of each research association 
for the continuance of State aid, the endeavour has 
been made to secure that the Department’s grants 
should be conditional upon the maximum effort 
being put forth by the industry concerned. Some 
consideration has been given to a suggestion that 
research associations would be greatly assisted towards 
a stable financial position if an Enabling Act could 
be passed by Parliament giving statutory authority 
for raising funds from industry for purposes of indus- 
trial research by means of a compulsory levy on raw 
material, output, or some other convenient basis of 
assessment. Clearly, however, before such a measure 
could be applied to a particular industry, it would be 
necessary to show that a substantial majority of the 
firms in the industry were in favour of the com- 


pulsory principle. The Advisory Council deemed it 
wise to ascertain, through the research associations, 
whether the industries they severally represent were 
in favour of aetion on these lines, and whether the 
number of industries likely to take advantage of the 
powers that would be conferred by such a measure 
would justify fuller consideration of the proposal. 
The replies of the great majority of research associa- 
tions were, generally speaking, unfavourable to the 
compulsory principle, the general trend of opinion 
being that, if firms could not be induced in their own 
interests to support research associations, there was 
little to be gained and possibly something to be lost 
by compelling them to do so. The replies further 
indicated that the existing members of research asso- 
ciations greatly appreciate the wide powers they enjoy 
at present in the exercise of their autonomy and that 
some of them feared that, if research associations 
came under the operation of a statutory order, their 
liberty of action would be jeopardised, the personal 
interest of the more enthusiastic members would wane, 
and the research associations would rapidly find 
themselves out of touch with industry. 

The Advisory Council is therefore not prepared, at 
the present time at all events, to make any repre- 
sentations with a view to the introduction of a general 
measure in Parliament to authorise the compulsory 
adoption of a levy. It would weleome any scheme 
brought forward by a research association to place its 
finances on a sound footing by voluntary effort on the 
part of the industry, and if an individual research 
association should succeed in procuring the intro- 
duction of a Bill in Parliament to make a levy com- 
pulsory, the Council hopes that it will receive full 





support from the industry concerned. 








Conciliation Boards on the Railways. 


—___—.@— 


MVHE notice given, as related in our Seven-Day 
Journal herein, by the railway companies to the 
Minister of Transport, the Minister of Labour, and 
the railwaymen’s unions that in twelve months’ time 
they will withdraw from the Central and National 
Wages Boards, prompts us to give a history of the 
events that led up to the establishment of those bodies. 
The Wages Boards in question were set up in place 
of the conciliation scheme which had its origin in a 
threatened strike of railwaymen in 1907. Anticipat- 
ing subsequent events, it must be remembered that 
in August, 1911, there was a definite strike, and the 
grievances put forward by the men led to the appoint- 
ment of the Royal Commission over which Sir David 
Harrel presided. The report which that body pre- 
sented, after sitting on twenty-nine days and hearing 
sixty-seven witnesses, in less than two months gave 
an impartial account of the earlier trouble. It is 
recorded that in 1907 there was an agitation for the 
improvement of the working conditions of all grades 
of railwaymen engaged in the manipulation of traffic, 
and a “national programme ” was drawn up at a 
special conference of the Amalgamated Society of 
Railway Servants, held at Birmingham on November 
26th, 27th, and 28th, 1906, with a view to formulat- 
ing the demands. This programme was submitted 
to the railway companies on January 18th, 1907, with 
a letter from Mr. Richard Bell, the then secretary of 
the Amalgamated Society of Railway Servants, 
requesting the directors to meet a deputation of the 
men, accompanied by himself, to negotiate on the 
programme. The companies did not respond to this 
request. 

In the absence of any relations between the railway 
companies and the trade unions, no discussion took 
place between them as to the practicability of the 
various proposals set out in the programme. To the 
men these proposals no doubt seemed feasible. 
Probably they had not the information which would 
demonstrate the difficulties involved in acceptance 
of the programme, viewed from the standpoint of 
the companies. The subject continued to occupy the 
attention of the men, and was freely discussed among 
them ; agitation followed, and during the year 1907 
discontent prevailed and serious apprehensions were 
entertained that a general railway strike might take 
place. A ballot of the members of the Amalgamated 
Society resulted in 76,925 votes being given in favour 
and 8773 against a strike to enforce the programme, 
including the principle of “* recognition.”’ 


Boarp OF TRADE INTERVENTION. 


At this stage the Board of Trade undertook the 
delicate duty of intervention, and not only prepared a 
scheme of conciliation and arbitration, but prepared 
it in such @ way as to reconcile the railway companies 
and the men to agreement. In the negotiations the 
men’s views were represented by the trade unions, 
while, on the other hand, the companies were not on 
terms which admitted of their meeting or conferring 
with the representatives of these unions. This diffi- 
culty was overcome by the Board of Trade acting as 
mediator, and the result was the agreement of 
November 6th, 1907, to set up the Conciliation Boards 
referred to below. It. will thus be seen that the 
agreement was a compromise effected by the Board 





of Trade, and expressed in language which carried 
out that compromise. Bearing in mind the circum- 
stances of the situation, the agreement, as an entirely 
new departure, could not be regarded otherwise than 
as a promising solution of a question pregnant with 
difficulties. 

The conciliation scheme devised by Mr. Lloyd 
George, the then President of the Board of Trade, 
provided for Sectional Boards and a Central Board on 
each railway, and, in the event of disagreement on 
any subject referred by a Sectional Board to the 
Central Board, the question was to go to arbitration. 

There is now no doubt that the troubles which 
followed mainly arose from the men being badly advised 
and submitting the whole of the national programme 
in one demand to the Sectional Boards. Thence it 
was referred automatically to the Central Boards and 
on to the arbitrator, who invariably rejected the major 
claims. A clause in the scheme of 1907, which acted 
adversely on the men, provided that the arbitrator 
should fix the period for which the award was to be 
binding. Most awards named two years, and thus, 
as the national programme had covered most of the 
possible causes for grievance, there was, for two years, 
hardly anything on which the men could lodge a 
complaint. It was small wonder, then, that they 
were restless. It must also be remembered that 
there was, in that summer, considerable unrest in 
other occupations. 


RECOGNITION OF THE UNIONS. 


It is safe to say now, after the lapse of over twenty 
years and remembering the happy relations that 
generally prevailed between the companies and the 
men, and equally so with the trade union representa- 
tives, that the main obstacle of those days was the 
question of recognition of the men’s unions. The 
Royal Commission of 1911 recommended a new con- 
ciliation scheme, and, on the matter of recognition, 
advised that the men should have. power to elect as 
their secretary “any suitable person, whether an 
employee of the company or a person from outside.” 
The companies took to the proposal somewhat reluct- 
antly, but the tact of Sir Robert Turnbull, the 
Superintendent of the Line,. London and North- 
Western Railway, smoothed matters, and the new 
scheme worked quite happily. It was to have run 
until November, 1914, but as war conditions then 
prevailed, it was continued from time to time. A 
new scheme was proposed, but the men rejected it 
in March, 1916, and the situation remained without 
change until the Coalition Government, in December, 
1918, instituted an eight hours’ day and promised a 
new scheme. 


THREATENED STRIKE OF 1917. 


It is now necessary to refer to the threatened strike 
of enginemen in August, 1917. Although it is very 
distasteful to put upon record anything that reflects 
upon the conduct of such a fine body of men, it must, 
if this is to be a true, impartial history, be recorded 
against them that at that critical period of the war 
the members of the Associated Society of Locomotive 
Engineers and Firemen threatened to strike unless 
they were given certain concessions. Those conces- 


sions included an eight hours’ day and were in 





advance of what the National Union of Railwaymen 
had accepted in July, 1917 ; that body was satisfied 
with the granting of its request that the war bonuses 
at that time being paid should: be converted into 
standing wages. It was not until Sir Albert Stanley— 
now Lord Ashfield—the then President of the Board of 
Trade, promised that ‘‘ within a month of the cessa- 
tion of hostilities the men’s demands for a shorter 
working day could be put forward, and the Govern- 
ment would give them sympathetic consideration,” 
that the order to cease work, that would have been 
operative a few hours later, was withdrawn. The 
verbal promise had, moreover, first to be put in 
writing. 

The signing of the. Armistice was not, as will be 
remembered, necessarily a ‘‘ cessation of hostilities.” 
The men’s unions, however, would not agree to any 
examination of the construction to be put upon the 
phrase, but called upon the Government to redeem 
its promise. That was accepted, and a meeting 
between the President of the Board of Trade and 
officers of the men’s unions was held on December 6th, 
1918. No representatives of the railway companies 
were present. In that. relation it must be remembered 
that the railways were at that time controlled by the 
Government, which could, therefore, do what it 
liked. Sir Albert Stanley then announced that an 
eight hours’ day for railwaymen would come into 
force on February Ist, 1919; and that a new Com- 
mittee was forthwith to be set up to deal with pay 
and conditions of service. This Committee was to be 
in substitution of the Conciliation Boards. 


Tre Eicut Hours’ Day AND THE RATLWAY STRIKE. 


The eight hours’ day came into operation as from 
February Ist, 1919, and, within a week, there was a 
strike, mainly among the members of the Associated 
Society, over meal hours. It was then discovered 
that the Railway Executive Committee had had no 
instructions as to the new Committee promised by 
Sir Albert Stanley. As soon as those instructions were 
received negotiations were begun, and what was 
known as the National Agreement was signed on 
March 27th, 1919. That made considerable improve- 
ments in the men’s conditions of service, e.g., a 
guaranteed week, a guaranteed day, payment for 
overtime and Sunday duty, leave of absence, &c.. 
but wages were not, for the time being, touched, the 
men being promised that the discussions would be con- 
tinued until new standard rates could be agreed upon, 
and that, in any event, the existing rates were to 
remain in force until the end of the year. 

Then came the general railway strike, which started 
with great suddenness on September 26th, 1919, and 
ended equally suddenly after a talk between Mr. 
Lloyd George and Mr. J. H. Thomas on October 5th. 
Whilst the alleged grievance was that sufficiently 
rapid progress was not being made with the promised 
revision of wages, there is justification for the sus- 
picion that the reason was political—the failure of 
Mr. Lloyd George and Sir Erie Geddes to redeem their 
promises as to labour co-operating in railway manage- 
ment, and, in particular, the clause in the National 
Agreement of March 3lst, 1919, which recited : 
‘* When the new Ministry of Ways and Communica- 
tions is set up, it is the intention of the Government to 
provide in the organisation for, and to avail itself fully 
of, the advantage of assistance, co-operation, and 
advice from the workers in the transportation 
industry.” 

On December 8th. 1919, Sir Eric Geddes, by then 
the Minister of Transport, announced that it had been 
determined to set up a Central and National Wages 
Boards ; also that the Railway Executive Committee 
which had been controlling the railways on behalf 
of the Government since the outbreak of hostilities 
would cease to exist and would be replaced by an 
Advisory Committee consisting of twelve railway 
general managers and four representatives of Labour. 
That Committee was, by the way, formed, but did not 
meet until months later, after public attention had 
been drawn to the fact, when it met formally for the 
first—and the last—time. The Railway Executive 
Committee remained. in- being and.contimued its 
activities until Government control ceased in August, 
1921. All the big increases in wages and the great 
improvements in the men’s conditions were given 
whilst the railways were controlled by the Govern- 
ment. 


Tue Ratiways Act, 1921. 


By the time the Bill, which became the Railways 
Act, 1921, was introduced, all ideas of labour having 
a voice in the management had been abandoned, 
not only by the Government, but by the men as. well. 
Sec. 62 legalised the Central and National Wages 
Boards, set up in December, 1919, and Sec. 63 ordered 
the establishment of *‘ one or more councils, con- 
sisting of officers of the railway company and repre- 
sentatives of the men employed by the company 
elected. by those men.” 

Sec. 64 of the Act provided that the Central Wages 
Board should be composed of eight representatives 
of the railway companies and eight appointed by the 
railway, trade unions—four by the N.U.R., two by 
the Associated Society, and two by the Railway 
Clerks’ Association. The National Wages Board was 
to. have six representatives of the companies, six 
of the men, four ‘‘ of the users of railways,” and an 
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independent chairman nominated by the Minister 
of Labour. The four representatives of the ‘ users ” 
were to be nominees, one each of the Trades Union 
Congress, the Co-operative Union, the Association of 
British Chambers of Commerce, and the Federation 
of British Industries. 

It only remains to be said on this matter that in 
January, 1922, a scheme of councils was agreed to 
between the companies and the unions. It included 
local Departmental Committees of four officers and 
four men at stations or depéts, which were to consider 
(1) suggestions for the satisfactory arrangement of 
working hours, breaks, time recording, &c.; (2) ques- 
tions of physical welfare (safety appliances, accidents, 
first-aid, staff accommodation, &c.); (3) holiday 
arrangements; (4) publicity in regard to rules, &c.; 
(5) suggestions as to (a) improvements in method or 
organisation of work, (b) arrangement of link working, 
(c) transfer from link to link, (d) labour-saving appli- 
ances ; (5) circumstances tending to reduce efficiency 
or in any way to interfere with the satisfactory work- 
ing of the railway ; (6) the correct loading of traffic 
to ensure (a) safe transit, (b) reduction of claims. If 
agreement could not be reached on any matter, it 
must be referred to the appropriate sectional council. 

There were to be not more than five Sectional 
Councils on each railway, with twenty-four representa. 
tives, evenly divided between the company’s officers 
and the men, the functions of which were to be :— 
(1) The local application of national agreements 
relating to standard salaries, wages, hours of duty 
and conditions of service of employees so far as the 
individual railway is concerned, other than subjects 
which may be submitted directly to the Central 
Wages Boards by the railway companies or the unions. 
(2) Suggestions as to operating, working, and kindred 
subjects. (3) Other matters in which a company and 
its employees are mutually interested, e.g., co-opera- 
tion with a view to securing increased business, 
greater efficiency and economy; the well-being of 
the staff; general principles governing recruitment 
and tenure of service. (4) Subjects remitted by the 
Railway Council. If a Sectional Council could not 
agree, the employees’ side might refer the matter to 
the trade union concerned, which might take it up 
with the railway company, or, alternatively, it might 
be referred by agreement to the Railway Council. 

Each railway was to have a Railway Council 
composed of two representatives from each side from 
each Sectional Council. It was to consider subjects 
of common interest to the staff and those referred to 
it by Sectional Councils. If a Sectional or Railway 
Council could not agree in regard to any: subject 
coming within the purview of the Central Wages 
Board, i.e., wages, hours, or conditions of service, 
the matter might be referred by the employees’ side 
to the trade union concerned, which might take it 
up with the railway company, and, failing agreement, 
it might then be referred to the Central Wages Board. 

. We have thought it advisable to give particulars 
of these minor efforts because the present official 
notice of the companies says that they recognise the 
mutual advantages of the meetings of Local Depart- 
mental Committees and Sectional Councils, and that 
they do not desire to interfere with the useful work 
of those bodies. 

Because of the generally fine character of railway- 
men, of the comparatively very happy relations that 
have always existed between masters and men, and 
because of the unqualified success that has, up to now, 
attended the railway conciliation scheme, we always 
have taken a deep interest in it. The statement of 
the companies, just quoted, confirms our opinion 
as to its success, and it must be remembered that 
what may appear to be the minor work of the scheme 
——the Local and Section Councils—is, really, its 
main activity. The proceedings before the National 
Wages Board are of a different character, as the 
decisions there affect a wider area, but it is to the 
credit of the men that only once has an award not 
been accepted ; that was on a question of the engine- 
men’s day, and thereon the companies amended the 
award. 








OBITUARY. 


GEORGE WILLIAM MALCOLM. 


THE death occurred on Saturday, 4th inst., of 
Mr. George William Malcolm, Davenham House, 
Northwich, at the age of sixty-three. Mr. Malcolm, 
prior to 1913, when he was appointed engineer and 
manager of the Salt Union, Ltd., Winsford, was 
manager and engineer of a plantation in Mauritius, 
owned by the Anglo-Ceylon Estates, Ltd. He 
was also managing director of the Mersey Power 
Company, and was chiefly responsible for the electri- 
fication of a large area in Cheshire, in connection 
with which he designed the new power station at 
Weston Point, Runcorn, on the Manchester Ship 
Canal, whence the cooling water is drawn. This 
station is included in the North-West England and 
North Wales electricity scheme, and distributes 
energy in its immediate vicinity at 6600 volts and 
at 33,000 volts to Ellesmere Port, Northwich, and 
Crewe. In the case of Crewe, the power is distri- 
buted by the North Wales Power Company. Mr. 


the Meadow Bank rock-salt mine, at Winsford, which 
he electrified and brought into work to replace a 
rock-salt mine at Marston, Northwich, the latter 
having been flooded and rendered derelict a few years 
ago. The Meadow Bank mine is 460ft. deep, and 
covers an area of nearly 13} acres. It is equipped 
with electric winding gear, an electric locomotive, 
electric cutting apparatus, and pneumatic drills. 
This mine afforded one of the most interesting visits 
paid by the members of the Institution of Mechanical 
Engineers during the Summer Meeting held in 
Manchester in 1929. Mr. Malcolm was a member of 
the Weaver Navigation Trust and chairman of the 
Northwich Salt Compensation Board, which has to 
do with the compensation of property owners affected 
by subsidences. He was elected a member of the Insti- 
tution of Mechanical Engineers in 1907, and was a 
member of the Order of the British Empire. 





Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





FOREIGN TRADE. 


Sim,—I am much interested in your leading article of 
your February 10th issue, under the heading of ‘‘ Com- 
mercial Treaties.” 

It would appear that, at the present rate of progress, 
international trade will gradually die away to only those 
raw materials which each country is forced to import in 
order to live. On the other hand, it seems to me that this 
state of affairs, in some industries, is only the logical 
outcome of our system of trading. For example, with 
textile machinery, it seems to me that every loom shipped 
out to, say, Japan only means that at a later date one more 
loom in Lancashire will be put out of action. 

I understand that the Japanese and Chinese students 
are trained in Manchester and then go back to their own 
countries for the express purpose of competing with us 
in our own textile trade. 

I agree that if this country does not take the orders for 
machinery they would only go to another country. 

It seems to me that, taking the position as a whole, we 
must realise that we cannot have it both ways, i.e., we 
cannot have both the export business in finished textile 
goods and the exporting business in machinery at the same 
time. As a Manchester merchant said to me the other 
day, “‘ Whenever he heard that the textile machinery 
manufacturers were doing well in Lancashire, he knew 
there would be a bad time coming for the spinners and 
weavers,” 

There is also another point: who pays for all these 
exports of machinery ? For example, I notice from a 
report in the Shanghai Sunday Times, Industrial Supple- 
ment, that the manufacturers of the plant erected for the 
Nanking power works, Messrs. Siemens China Company, 
have accepted as payment bonds issued by the Nanking 
municipality, To my mind, this is merely paying your- 
self or, expressed another way, manufacturers make a gift 
of the works to Nanking and content themselves with 
receiving the interest on the money invested. This is all 
right so long as some future Government does not arise 
in Nanking which confiscates the property, and then the 
manufacturers get nothing. I suppose this is what an 
economist would call a creditor country lending to a 
debtor country, and, in one sense, one cannot expect an 
agricultural country to pay for huge industrial under- 
takings except over a very lengthy period of years. All 
the agricultural debtor country has to offer is its crop 
products, which can only be turned over once a year. 
Perhaps you would be dealing with this question in a 
future leading article. L. A. Dent. 
London, March Ist. 


LOCOMOTIVE TESTING PLANTS. 


Sir,— Might I suggest that the paragraph on ‘“‘ Research 
and Railway Practice ’’—a résumé of remarks made by 
Sir Josiah Stamp at the annual general meeting of the 
L.M.S.R.—given on page 209 of your last issue, provides, 
in part, an answer in the negative to Professor Dalby’s 
plea for a locomotive testing block to be installed in this 
country. 

In the case of steam locomotives it is clearly of import- 
ance to know the magnitude of the various losses which 
oecur in the transformation of heat in the coal to energy 
delivered at the draw-bar coupling under actual running 
conditions. It is convenient to subdivide these losses 
under five headings :— 

(1) Losses incurred by the boiler in the transformation, 
of heat in the coal to heat in the steam. 

(2) Losses inherent in the steam cycle adopted. 

(3) Losses incurred by imperfect expansion of the steam 
in the engine. 

(4) Mechanical losses in the locomotive. 

(5) ‘* Windage ”’ losses incurred in the propulsion of the 
locomotive. 
Your paragraph on ‘“ Research and Railway Practice” 
shows that more precise information on the losses under 
headings (1) and (5) is being obtained than could possibly 
be obtained at, far greater cost in a locomotive testing 
block. 

Since the losses under heading (2) can easily be cal- 
culated, the ease for a locomotive testing block must 


losses under headings (3) and (4) can be obtained more 
economically at a testing block than on the track. 

It is certainly difficult to determine the losses under 
headings (3) and (4) precisely on the track; but recent 
advances in instrument design—for instance, the Farn- 
borough Indicator—-would seem to make possible a satis- 
factory determination of these losses on the track without 
even having to have such constant conditions as Professor 
Lomonossoff calls for. 

A. H, WARING. 

Norton-on-Tees, Co, Durham, March 6th. 


LOCOMOTIVE DRIVING WHEELS. 


Sir,— What is, to my mind, one of the principal reasons 
for the success of many locomotives with very large 
driving wheels in the past is that the large wheel sits 
flatter on the rail, and so has a larger area with which to 
grip it. There is also more flexibility in a large rim, which 
tends to increase the area still further. 

In 1877 some coupled engines, with 7ft. 2in. wheels, 
were built for the Caledonian Railway, which were 
intended to replace the 8ft. 2in. singles, but they failed 
to come up to the performance of the latter. 

The reason for the reduction in the size of wheels was 
primarily the necessity for increasing the boiler diameter. 

C. F. Denpy MaRsHALL. 

Guildford, February 27th. 


Str,—I read with great interest your leader on February 
24th on locomotive driving wheels, and noticed that tables 
of speeds and corresponding cut-offs are in some cases 
issued to American locomotive drivers. In connection 
with this a question arises to my mind as to whether the 
boiler is able to maintain the steam demand to the 
cylinders under all the tabulated conditions. I think it 
will be generally conceded that there are a number of 
locomotives at work to-day in the British Isles which have 
not sufficient boiler capacity to steam the cylinders at the 
most suitable cut-off for the most efficient working of a 
heavy train over a difficult road, and that more often than 
not it is the limitations of the boiler which influence a 
driver in “ notching-up.” W. G. F. Torrey. 

Wellingborough, March 7th. 


“ 








BRITISH STANDARDS INSTITUTION. 





All British Standard Specsfications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, 8.W.1. The price of each specification is 2s, 2d. post 
Sree, unless otherwise stated, 


COAL TAR PRODUCTS. 


No, 479—1933. The advantages of being able to 
market the various fractions of tar distillates to a standard 
specification has been realised by the principal producers 
for some time. 

The National Benzole Association set up a committee 
which has carried out an excellent piece of work in the 
preparation of specifications for the more general light 
oil products used in commerce. It was felt that the value 
of these specifications would be increased if they were 
made national standards. They were accordingly referred 
to the British Standards Institution, and, after review 
by a representative committee under the Chemical 
Divisional Council, they are being issued as British 
standards, Three grades of coal tar naphtha are covered 
by the publication; Coal tar solvent naphtha (sp. gr. 
0-855), heavy coal tar naphtha (sp. gr. 0-860 to 0-910), 
heavy coal tar naphtha (sp. gr. 0-855 to 0-945). 
A complete specification is given for each le and 
includes, amongst others, requirements for distillation 
range, specific gravity, freedom from impurities such as 
water, acids, alkalies, &c., and residue on evaporation. 
Detailed information as to the manner in which the 
various tests are to be made is given in the appendices 
and conforms to the recommended methods prepared by 
the Standardisation of Tar Products Tests Committee. 








AccorpING to the house organ of a steel firm, the 
term “ fish-plate”’ “added a new word to the English 
language ’’ when it appeared in. a patent specification of 
1847. It is suggested that the first fish-plates were cast 
in the form of a fish split down the middle. Hence their. 
name. We fear this fanciful derivation will hardly hold 
water. Certainly, as long ago as 1666 (O.E.D.), and no 
doubt for many years before, “fish” was used for the 
splint employed by sailors to mend masts and spars. 
Possibly we may allow Mr. W. B. Adams the credit of 
combining fish and plate in his patent. 

Tue advantages of a high-frequency induction generator 
for metal arc welding were recently described at the 
American Institution of Electrical Engineers. The 
generator is of the double-core type operating at 3600 
r.p.m, with welding currents at a frequency of 900 cycles ; 
the rotor teeth or poles are laminated. The relatively 
high speed permits direct coupling to petrol engines to 
form light and compact portable sets. Metal ares are easy 
to strike and hold at from 65 V to 70 V. Arcs of the 
smallest current values can be held successfully with open- 
circuit voltages below 100. The penetration obtained with 
metal arcs was said to be particularly good where new 
heavy coated rods are used, and in other work where 
reversed D.C. polarity is recommended. Other advan- 
tages claimed are freedom from transients that affect 
the welcinz operation, high efficiency, rugged construc- 
tion of the rotor, which has no windings, commutator, or 
brush wear; even phase loading of three-phase lines ; 
and a weight and cost less than half those of the usual 
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Railway and Road Matters. 





Iv is stated that the King will open the new graving dock 


of. the Southern Railway at Southampton. The date 
provisionally fixed is July 25th. 
As related in the Seven-day Journal in this issue, the 


railway companies have sent an intimation to the Minister 
of Transport, the Minister of Labour, and the three railway 
unions of their intention to withdraw from the Central 
Wages Board and the National Wages Board in twelve 
months’ time. 

Tue “ Cheltenham Flyer” commemorated its 1000th 
run on Friday, March 3rd, by arriving at Paddi n two 
minutes before time, having ton toe 774 miles from 
Swindon, with @ load of 216 tons behind the tender, in 
sixty-three minutes. ighest speed reached was 
90 m.p.h., and there was a steady average of 80 m.p.h. 
for the greater part of the journey. 

THE National Union of Railwaymen has now a. repre- 
sentative in Pagliament, as Mr. W. Dobbie, the new Labour 
member for Rotherham, was one of its approved candidates, 
and, further, the President of the N,U.R., Mr. J, H, Thomas, 
was one of the representatives of the Union, but that con- 
nection was severed when he failed to follow other members 
of the Labour Government and withdraw at the national 
crisis in 1931. 

THe London Passenger Transport Bill was read a 
second time in the House of Lords on March 2nd. The 
occasion was noteworthy in that Lord Ashfield spoke, in 
deference to pressure on all sides, for the first time since 
he went to the House of Lords, and that he showed that 
his only financial interest in tra: rt companies was the 
few shares he had to hold to qualify as a director and the 
salary he received. 

On the Great Western Railway there are approximately 
9000 miles of track, in which there are about 45,000 
switches and 54,000 crossings, There are 1500 passenger 
stations, including halts; 187 tunnels, of an approximate 
length of 60 miles; 12,500 bridges, with spans of 6ft. and 
over; 6} million superficial yards of road surfaces ; 
200 miles of canal; 1 acres of enclosed water in the 
docks ; and 31 miles of quay frontage. 

Ow Saturday morning last, March 4th, as the 6.10 Great 
Western passenger train from Machynlleth to Barmouth 
was passing through Vriog cutting, between Liwyngwril 


and Fairbourne, there was a fall of rock from the cutting, |- 


above which is the main highway. The landslide struck 
the engine and forced it down the embankment into the 
sea, 100ft. below. The driver and fireman were killed, but 
there were no other personal injuries. On reference to our 
card index as to the causes of railway accidents, we find the 
strange coincidence that on January Ist, 1883, an exactly 
similar mishap occurred at the same place. In that case, 
also, the driver and fireman were killed, Our notes record 
that the Board of Trade Inspector observed that the Cam- 
brian Railway Company kept that section of line well 
patrolled. 

THE station at Addison-road, which was mentioned on 
our Seven-Day Journal page on February 24th in con- 
nection with the proposed new Olympia, has an interesti 
history. It is the property of the est London Railway. 
which line was sanctioned in 1836 to give the Great Western 
and Lendon and North-Western access from Wormwood 
Serubbs and Willesden tively to the Thames at 
Chelsea. It was opened pi 8 27th, 1844, and in 1845 
was leased to the two com named. Access to the 
south of the Thames was given by the West London 
Extension. It was sanctioned in 1859 -and opened on 
March 2nd, 1863, In its ownership, the London and 
South-Western and the London, Brighton and South 
Coast were asso¢iated with the G.W. and L. and N.W,,; 
the latter two owned one-third and the other two one- 
sixth each. 

One of the foremost re’ ntatives of British railways 
at the International Railway ngress has always been 
Sir Evelyn Cecil, a director of the Southern Railway and 
one of the five members of the Executive Committee of 
the Permanent Commission of the Co . Speaking in 
Birmingham on February 28th of his impressions of the 
road-rail controveray, after the discussions at the Cairo 
Congress, Sir Evelyn said that railways should view the 
problem as though the lines were divided into two different 
classes, main lines on which expresses ran and which would 
have been constructed whether at the time of their con- 
struction motor cars were known or not, and branch lines 
which would probably never have been built if motor 
transport had then been known, It might well be either 
that some of the stations on branch lines should be 
removed ; or that two or three stations should be lumped 
together under one staff, which would be an economy ; 
or possibly that the line should be taken up altogether. 


THE London, Midland and Scottish annual report for 
1932 opens with the remarkable revelation that the capital 
expenditure for the year has resulted in @ credit balance, 
That has been mainly brought about by an “ adjustment 
of rolling stoek, 1923-1932,” produc a credit of 
£1,249,122 for locomotives and £2,416,810 for wagons— 
evidently the result of revaluation, Land and property 
sold furnished » credit of £230,126, As a consequence, 
although £945,769 was @ on “lines” and 
£2,342,308 on coac stock from capital, the year’s 
expenditure on capital account produced a credit of 
£403,484. It ip to spend £1,990,000 on capital 
works during the eurrent year, of which £935,000 will be 
for “lines,” £129,000 on ro! stock, £67,000 on work- 
shops, £121,000 ‘on docks, £101,000 for electric power 
stations, and £388,000 for additional offiee accommodation 
in London. The receipts from railway working during the 
past year were £58,607,261, with an expenditure of 
£49,143,807, as compared with 263,223,399 and £51,367,818 
respectively for 1931. Maintenance of way was reduced 
from £6,565,551 to £6,479,037 ; maintenance of rolling 
stock from £8,631,203 to £8,064,249 ; locomotive running 
expenses from £12,587,211 to £11,922,047, and traffic 
expenses from £18,733,116 to £17,888,625. Coaching train 
miles rose from 90,440,755 to 90,732,525, but goods train 
mileage fell from 54,209,324 to 51,369,196. The number 


of passengers was reduced from 279,802,784 to 277,513,929, 


‘nickel, cast-steel anchor chain. The steel has a composi- 


Notes and Memoranda. 





A NEW economical method of extracting potash salts 
has been developed in Russia. Through a series of con- 
centric pipes, sunk through holes drilled into the salt 
deposits, hot water is brought into contact with the 
carnallite. The saturated solution is then pumped directly 
from the mine to the plant, where potassium chloride is 
readily. obtained by crystallisation. The cost of an experi- 
mental drill hole and equipment was only a fraction of 
that required in the past for the construction of necessary 
shafts. : 

THE production of crude oil throughout the world 
during 1982 decreased 61,555,711 barrels (42 U.S. gallons) 
from 1931, or 4-75 per cent., as a result of conservation 
efforts in the Uni States, according to official Govern- 
ment figures. Production for the world duri 1932 
amounted to 1,293,829,801 barrels, against 1,355,385,512 
in 1931, Of the world production for 1932 the United 
States produced 60-51 per cent., South America 13:08 
per cent., Asia 7°56 per cent., Europe 15-96. per cent, 
Mexico 2-54 per cent., and all others 0-35 per cent. 


ExPERIMENTS carried out by Professor R. W. Wood, 
at Tuxedo Park, New York, with vibration frequencies 
ranging from 100,000 to 700,000 cycles per second, are 
said to show that, in general, any unstable system rapidly 
approaches equilibrium under the influence of intense 
supersonic vibrations, Superheated liquids boil violently 
on exposure to such vibrations, and explosions may take 
place with sensitive chemicals. There is evidence that 
some unstable molecules may be literally shaken to 
pieces, even though the rate of the vibrations is far below 
the “ natural period " for the molecules concerned, 


THE importance of water control in wood is recognised, 
not only from the painting but also from the distortion 
point of view, according to Dr. L. A. Jordan. Some large 
timber merchants in the U.S.A. appeared, he said, to be 
applying aluminium paint to their timber to prevent dis- 
tortion in storage and before use. They seem to regard 
the danger of distortion as being greater than the danger 
of micro-organisms; and, incidentally, the aluminium 
paint probably cuts the incidence of such attack to 10 per 
cent, Creosote would possibly reduce the danger almost to 
nothing, but would offer no protection against distortion. 


In the lecture, accompanied by a large number of 
demonstrations, given by Major C. E. Prince, before 
the Junior Institution of Engineers on Feb 24th, 
apparatus was shown in which a beam projected _ Paae 
smoke and then on to a light-sensitive element, gave a 

uantitive indication of the density of the smoke, The 
luctuating current resulting actuated the pointer of a 
milliampére meter, The scale was composed of a 
sequence of reproductions of Ringelmann smoke charts, 
or @ continuous record on a moving chart could be made 
with or without an audible or visible remote indication 
device, 

For cooling and freeging purposes solid carbon dioxide 
is used commercially only where required low-tempera- 
ture or other special conditions justify the relatively high 
cost per thermal unit, states an abstract in the Chemical 
Trades’ Journal. An interesting instance is the shrink- 
fitting of machine parts. By chilling , Such as. cast 
iron cylinder liners and valve sleeves, this method has 
replaced press fitting operations with less capital invested 
and less operating cor Savings have been effected in 
assembling light alloy aeroplanes with -hardening 
aluminium alloy rivets, which have been held in refrige- 
rated boxes at the assembler’s bench to prevent pre- 
mature hardening. 

At the annual meeting of the Gesellschaft fir Braunkoh- 
len und Mineraléforschung recently held at Berlin, Dr. 
Nahnsen discussed the danger of running sand in ¢ollieries, 
particularly lignite pits. The tendency of the sand to 
flow may be counteracted by reducing or eliminating its 
water content, Hitherto this was considered i tic- 
able, as the theory was held that, owing to its granular 
strueture and content of clay, the water is retained by 
i attraction and would not flow away even if 
suitable avenues were provided. The author demon- 
strated the fallacy of this theory and pointed out that air 
must be given access to the sand in order to replace the 
water suspended between the sand grains. 

Ir is reported, says the Iron and Coal Trades’ Review, 
that a new photographic plate, designed especially for 
photo-micrography of metal s has been produced 
by the Eastman Kodak Company. The characteristics of 
these plates which render them particularly suitable for 
metallography are :—High resolving power, permitting 
the best reproduction of fine detail; availability of a 
high photographic contrast, for such subjects as steels at 
high magnification ; availability of lower contrasts, yield. 
ing good negatives where there is high contrast in the 
image, as with steels at low magnifications, cast irons, &e,; 
high green sensitivity as well as high sensitivity to blue 
light, which gives the plates maximum usefulness when 
used either with achromatic objectives and green filters 
or with apochromats ; and absence of sensitivity to red 
light, with the resulting freedom in dark-room handling, 
The plates can be handled in the normal red light of a 
Wratten series 2 Safelight. 

Tue United States Norfolk Navy Yard, after a con- 
siderable amount of experimental work, is, says the 
Iron and Coal Trades Review, now making its own chrome. 


tion similar to 8S.A.E. steel 3135, containing approximately 
0-35, per cent. carbon, 0-80 per cent, manganese, 1:5 
per cent, nickel, and 0-6 per cent. chromium, To find 
the most effective treatment for the chrome-nickel chain, 
146 bars from one heat containing 0-37 per cent. carbon, 
were subjected to seventy-three different heat-treatments. 
From the experiments two treatments were derived. 
Sizes greater than l}in. are heated to 1650 deg., cooled 
in the furnace to 1550 deg., quenched in cold water 
and tempered at 1100 deg. For sizes less than l}in., 
the treatment consists of heating to 1650 deg., cooling 
to 1550 deg. in the furnace, and then cooling in air. 
The air-cooled chain also is tempered at 1100 deg. The 


Miscellanea. 





It has been decided to hold an Aviation Exhibition in 
place of the usual Brussels Motor Show this year. 


AN asbestos plant nearing completion at Jeroslav, in 
Russia, will have, it is estimated, an annual output of 
35,000 tons. 


AN annual output of 1080 locomotives is anticipated at 
the recently opened works at Lugansk, U.S.S.R. The pro- 
gramme for the current year provides for 250 locomotives. 


THE estimated annual expenditure for road machinery 
in the U.S.A. is fifty million dollars, and some four million 
people depend directly on highway work for their livelihood. 


Brrrisx Columbia mills shipped a total of 446,889,543ft. 
of lumber in 1932, the exports to the British Empire 
totalling 251,302,835ft. board measure, inclusive of 
125,551,388ft. shipped to Australia. 


Tue Randfontein Mine is to be equipped to deal with 
10,000 tons of gold ore daily, or at the rate of 3,630,000 
tons per annum. It is claimed that it will then constitute 
the greatest undertaking of its kind in the world. 


Aw arc-welded lighter was recently launched at the 
Brooklyn Navy Yard, which is claimed to be the largest 
welded vessel yet built for the U.S. Navy. It is the first 
of a group of nineteen which will replace obsolete craft. 


An American company has marketed a “ magnetic 
fisher ’’ for retrieving nuts, bolts, screws, &c., which have 
dropped into inaccessible places. It consists of a magnet 
operated by a 6-volt battery and fixed on the end of a 
pliable rod. 

RvsBBeEp is being tried in several parts of the country for 
marking traffic control lines, arrows and letters. The 
marking is built up of rubber units a foot long delivered in 
the form of casings, which are filled with concrete and 
bedded into the road as desired. 


Tue Admiralty, after making exhaustive tests on sisal 
hemp ropes, has arranged for 50 per cent. of the service 
requirements for towing hawsers, heaving and hauling 
lines to be made from sisal, and for its adoption in the 
manufacture of cordage for certain other purposes. 


Fiaws and cracks in tungsten or molybdenum wire, 
copper tubing and similar materials may be detected by a 
new vacuum tube oscillator developed by the General 
Electric Company. This device has already been found 
of great value in the manufacture of the firm’s products 
where the visual detection of small defects is a very slow 
process. 

Tue total capacity of water power plants in the United 
States in January, according to the official annual report, 
was 15,817,941 H.P., an increase during the year of 
255,000 H.P. The States showing an increase of more than 
10,000 H.P. during the year were Pennsylvania, 86,000 ; 
Michigan, 30,000; Texas, 16,000; Washington, 42,000: 
and California, 40,000. 

AccorpDING to the Telephone Engineer, some American 
telephone companies are including with cablemen’s equip- 
ment @ tank of gas with which to test all wiped joints. As 
soon a the joints are wiped, the sleeve is tapped and gas 
is applied under pressure. A soapy solution is applied to 
the joints, and a pyramid of soap bubbles appears at what- 
ever point gas is escaping through the pores of the solder. 
Woopworxmne tools tipped with tungsten-carbide have 
proved very successful, says Machinery. In one case 
130,000ft. of teak wood was cut before duiling the edge, 
whereas high-speed steel knives required re-grinding after 
cutting 500ft. Tungsten-carbide tipped saws have also 
given good results,. Such a saw cut 12,000 linear feet of 
rubber flooring between grinds, as compared with 50ft. 
for a carbon steel saw. In another instance a tungsten- 
carbide saw was used for four months, cutting 275,000ft. 
of insulated board before requiring sharpening. Carbon 
steel saws had to be ground for every 2000/t. 


In the Russian inerease in production plan for 1933 the 
following new enterprises are estimated for :—Fifteen new 
blast-furnaces with an annual capacity of 3,700,000 tons 
of pig iron, forty-five Marten ovens with an annual 
output capacity of 3,000,000 tons of steel, fifteen electrical 
ovens, four bloomings, fifteen rolling mills, four tube 
rolling mills, two tube welding aggregates, seventy-two 
coal mines with a total capacity of 38,800,000 tons. 
Work in p to be completed on 148 pits with 
@ capacity of 69,800,000 tons ; regional electrical stations 
capacity to be raised to 3,400,000 kW; power of all 
stations to be raised to total of 5,700,000 kW by the end 
of 1933. 


A NEw non-recoil handle for use on compressed air tools 
has been used in Germany. In this arrangement the 
handle and working cylinder are not rigidly coupled, but 
separated by a buffer cylinder containing compressed air, 
which is forced from one chamber of the buffer cylinder 
into a second through suitable ports. The air thus acts as 
a cushion and absorbs the impulse of the recoil, preventing 
its transmission to the handle and to the operator. 
Measurements at the Dortmund Physiological Institute 
have shown that this type of buffer absorbs 80 to 90 per 
cent. of the recoil without affecting the efficiency of the 
tool. The device is also suitable for high-speed percussion 
tools, whose capacity has hitherto been limited by the 
magnitude of the recoil. 


Aw Ameriean engineer has recently described his expe- 
rience in rendering the hydraulic turbine runner surfaces 
resistant to pitting in a station with ten turbines aggre- 
gating 158,000 horse-power. The runners are all of cast 
iron. Surface coating with nickel-iron-chromium steel 
by are welding has been proved to give durable pro- 
tection. The first attempts at repair of pitted runners 
were made by depositing first a low-carbon steel followed 
by a layer of high-carbon steel over the first layer. This 
gave poor results; the deposited metal was rapidly 
attacked. Attempts to deposit Ni-Cr steel (18 per cent. 
and 8 per cent.) vith bare electrodes failed; but with 
flux-covered electrodes success was achieved. About 
540 Ib. of weld metal was deposited on each of the repaired 
vanes and after two years of service the welded areas 





time of holding at the quenching and tempering tempera- 





and the tonnage from 125,476,731 to 116,854,163. 


tures depends upon size of chain. 


retained their silvery lustre showing the grinding marks. 
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DEATH. 


On March 6th, 1933, in London, Pamir RipspaLe WARREN, 
M. Inst. C.E., M. Am. Soc. C.E., M.E.L.C. 





WORKS MANAGERS AND EXPERTS. 


WE are informed that ‘an opportunity of 
reducing production costs by increasing the staff 
in a machine shop was revealed by an investigation 
made by the National Institute of Industrial 
Psychology (last year). It was calculated that 
this particular saving would amount to over £500 
a year in one department alone.” It appears that 
the machines were worked in groups, and that if a 
stoppage occurred in any one machine all the 
machines in that group were held up. What the 
National Institute did was to recommend the 
reduction in the number of machines per group. 
If this were a solitary example, it would not be 
worth while saying anything about it. We might, 
indeed, have asked ourselves what a psychological 
institution was doing in that galley, dnd why the 
management of the works had not made the altera- 
tion itself ; but our interest would have gone no 
further. We should have felt that as the case was 
by no means typical, it was not worth more than 
a passing exclamation of astonishment. Un- 
fortunately, it does not stand alone. We know of 
many similar instances in this country, and we need 
not remind our readers that even in America—-that 
country of advanced ideas in management and 
business methods—a regular profession of external 
expert advisers has sprung up. 

Is there not here a real and grave psychological 
problem to which the National Institute might 
more profitably turn its attention than to many of 
the lesser questions on which it expends its 
energies? Why, on earth, should it be necessary 
to call in an outsider at all? Why do works do 
things which some casual stranger can tell them are 
wrong ? Why do they follow courses which, if 
their own manager became an “ advisory expert,” 
he would condemn in any other factory? Why 
does the business side, directed by capable men 
who see the advantages of new methods imme- 
diately they are laid before them, not discover their 
own faults and correct them themselves? The 


facile answer is that the looker-on sees most of 
the game, or that managers as a rule are incom- 
petent and boards of directors ill-informed. 


We 





are not satisfied that the solution is so obvious. 

Some of the advice given by the experts is so trans- 
parent that, as in the example quoted above, it 
is difficult to believe that the manager did not 
know it beforehand or that the directors would not 
have adopted it if their own people had laid it 
before them. We have in mind, as we write, the 
case of a well-known works whose manager is a 
man of advanced views, a keen business man, and 
a successful inventor of workshop methods. Yet 
we have it from him himself that a professional 
organiser whose services were called in effected 
enormous improvements in the whole business ! 
There is no question at all that the managing 
director had the ability to make the changes him- 
self, and very little doubt that he was aw fait with 
the best that other factories could show. Neither is 
there any question of his energy and his desire to 
improve the position of the firm. Why did it 
need some outsider to come in and tell him his 
own business ? Every reader will be able to edd 
examples from his own experience, and every 
expert to give instances in which he has done no 
more than advise the obvious thing. With such 
cases in mind, can we do other than doubt that 
the simple answers to the question, why this 
should be are completely and _ universally 
satisfying ? There is, we are convinced, more in 
the problem than meets the eye; there is, we 
suspect, a good deal of psychology init. The ablest 
doctor is a poor practitioner in his own family.- 
They suspect his advice and do’ not take his 
prescriptions. An outsider is needed to cure them. 
His diagnosis and his nostrums may be exactly 
the same, but they are taken with a difference. 
We fear it is true that many managements are 
more ready to accept the opinions of an external 
“expert ’’ than of their own works manager. 

And in the end they make their own justification 
for doing so. They refuse so often to listen to the 
latter’s advice, or find so many reasons for not 
adopting it, that at length he ceases to give it. 

‘‘ Obey orders and break owners,” he says to himself. 

Then he and the works get into a rut, and it is 
easy for the adviser whom the directors are 
prepared to accept as an authority to show the 
way out. Surely this is a psychological problem. 

Why is our attitude of mind different to those we 
know intimately than to those who are almost 
strangers ? It is ten to one that the manager whose 
recommendations are rejected by his own works 
would be welcomed as an expert by other works. 

The fault does not lie with him, but with the 
reception that is given to him. In no other way is 
it possible to explain the glaring obviousness of 
the defects pointed out by the expert adviser. 
The people within the business must have seen 
them—unless they were always too busy to look 
for them. 

If there were no psychological problem involved, 
if the whole thing were a plain case of incompetence, 
then we should say that the profession of 
technical adviser was a disgrace to the nation 
that supported it. He does—-and does no more— 
the very work that the manager or the manage- 
ment should do. But we suggest that it is often 
psychologically impossible for the manager and 
the management to do always what they ought. 
That is probably a scientific fact which we must 
accept and make the best of. A liver attack when 
advice is tendered, a touch of jealousy, family jars, 
a thousand little unapparent things over which 
no one has complete control, may throw sand 
into the wheels. It is no small part of the duty of 
the expert to remove that sand. If he succeeds, the 
rest is generally plain sailing, for as we have said, 
the management could have seen with one eye the 
cure for themselves. Hencehis positionisfrequently 
one calling for more tact than technical ability. In 
other words, he has to be a psychologist, and know 
how to remove mental obstructions. Once that 
is done he has, often enough, little more to do than 
to state the case logically and clearly—an im- 
portant factor when changes have to be effected, 
and one on which a manager may fall down if 
he does not enjoy the full and cordial sympathy 
of his directors. 


Graphs in Business. 


THE engineer, by training and instinct, as well 
as the scientific investigator, is accustomed to 
represent his facts, whenever he possibly can, by 
means of a graph. It has been realised by those 
who have to interpret masses of numerical results, 
that it is practically impossible to form a true 
picture of them, even by the most careful study of 
tabular matter and that the whole thing can be 


study of results, such plotting is easy and the appli- 
cation of the graphical method to other branches 
of human activity besides engineering and scientific 
research has been long established. Such simple 
cases, however, generally do not go very far in 
solving the problems either of science, of engineer- 
ing, or of business. In purely scientific work it is 
true the methods adopted are such as to isolate, 
whenever possible, a single variable for any series 
of experiments. In such circumstances one can 
generally plot comparatively simple curves relating 
the values of that variable to one or other of the 
factors which are known or believed to determine 
those values. Sometimes regular relationships can 
be established and the graph can then be repre- 
sented by a more or Jess simple formula which may 
be either rational—.e., based upon some known 
natural principle—or it may be purely empirical 
and based upon the shape of the curve without 
reference to any known or supposed reasons for 
that shape. For some purposes, however, the use 
of rather less simple graphs is preferable to or 
precedes the establishment of a formula. As an 
example, we may take the use of logarithmic 
curves, such as those often employed in the 
plotting of results of fatigue tests. The number of 
occasions on which the phenomena with which 
engineering research has to deal contain an expo- 
nential relation is quite large and results of this 
type, when plotted to a logarithmic scale, assume 
the very convenient form of a straight line. 
Another example is the use of what have been 
termed ‘derived’ or “ differential’ curves. A 
well-known instance is found in the cooling curves 
of metals and alloys, a knowledge of which is so 
important for purposes of heat treatment. If, in 
the cooling of a metal, temperature is plotted 
against time a long and gently sloping curve is 
obtained upon which the critical points appear as 
slight flats or decrease of slope. To make these 
evident the graph must be plotted on a very large 
scale. If instead of plotting temperature against 
time, however, the change of temperature between 
successive observations is plotted against the mean 
temperature of the observations, a much more 
distinctive curve is obtained upon which the critical 
points appear as sharply defined peaks. To the 
mathematically-minded it will at once be clear 
that what has been done is to plot, in reality, the 
differential coefficient of the simple curve. In such 
curves the value of the variable, where the rate of 
change of temperature approaches zero, becomes 
very large, while a maximum or minimum on the 
simple curve is represented by a zero value 
on the derived curve. The engineer and the 
man of science fully appreciate the advantage 
of such methods; to some extent graphs are 
also used for statistical purposes in connection 
with the more mathematical branches of business, 
such’ as that of the actuary. Other, statistics 
also are frequently shown in graphical form, 
but a glance at these is enough to show the 
experienced user of such methods that by no means 
the best use has been made of the available data. 
One often sees graphs rising and falling in a 
bewildering zig-zag from which not very much 
can be gathered. In other cases the curve is 
smoothed out by the use of averages over long 
periods, which serve to a large extent to disguise 
the very facts which ought to be rendered pro- 
minent. Very little use appears to be made of 
anything but the simplest type of plotting and 
neither logarithmic nor differential curves find 
any considerable application. There is also a 
further use of the graphical method which has 
been developed in recent years which, it would 
seem, should be capable of fruitful application in 
the study of business data. This is the so-called 
“ frequency ” curve, which has been used among 
others by. Daeves in Germany under the formidable 
name of “‘ Grosszahlforschung ”’ for the purpose of 
correlating the various factors in a manufacturing 
process with the final result. While it is possible 
in a scientific laboratory to isolate the individual 
factors of a problem and to study them separately, 
this can never be done in the complex processes 
of manufacture or of trade. One has to deal, in 
these cases, with the final result upon which a 
large number of variable causes have produced their 
effect. If the attempt is made to study the effect 
of any one factor by varying it alone, the result is 
apt to be masked and in most cases to be entirely 
overshadowed by uncontrolled variations which 
occur at the same time owing to changes in other 
conditions which affect the result. Experimenta- 
tion of that kind, therefore, rarely proves satis- 
factory, and mistaken conclusions have often been 
drawn because an effect, believed to be due to the 








made comprehensible only if some satisfactory 
method of plotting can be devised. In the simpler 





intentional change which has been made, has, in 
reality, had nothing to do with it. It is in cases 
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of this kind that the use of the frequency curve 
becomes valuable. By taking data representing 
results over a large number of instances and for a 
considerable period of time, graphs are obtained 
which indicate the greater or lesser prevalence of 
defects or of unsatisfactory results of other kinds. 
If, at the same time, similar graphs are prepared 
in relation to as many as possible of the factors 
which determine the final result it will be found 
that one or other of these factors has an important 
influence on the result. The frequency graph 
which represents it will show a certain degree of 
parallelism or co-ordination with the frequency 
graph of the overall results. This method has been 
applied with success to engineering and metal- 
lurgical operations, but it would seem that its 
application need not be limited to purely technical 
processes and products. To take an example from 
the business side, the effect of advertising and its 
cost and distribution could well be correlated by 
such a method, and there are many other factors 
in the management and control of business affairs 
which could be studied by these methods; they 
are, in fact, applicable wherever numerical values 
can be attached to the matters under consideration. 

No doubt there are many business concerns in 
which methods of this kind are already in use, and 
we believe that there are accountants and con- 
sultants who are ready to apply them whenever 
an opportunity offers. At the same time, we think 
that the great development of graphical methods 
which has taken place in recent years in their 
application to technical and scientific problems 
has probably not yet been appreciated by those 
outside the technical world. Yet it is particularly 
at a time of depression, or at a time when we believe 
that an upward trend in trade and industry is 
making itself felt, that a careful study of the 
factors which determine the course of business in 
any individual concern is of primary importance. 
For that reason we commend to the attention of 
the business man the graphical methods which 
have proved so valuable to the man of science and 
the engineer. 


Banking and Industry. 


THE people of England are rather prone to 
depreciate institutions of which, in fact, they are 
proud. Amongst such institutions, the banking 
system—the admiration of other nations—is a 
favourite target for the wit, venom, or censure of 
the critic, Particularly in times of stress, like that 
through which we are now passing, do the banks 
have to withstand the arrows not only of those who 
through ignorance charge them with offences that 
are but little less than criminal, but of economists 
who contrast them, to their disadvantage, with the 
banks of other countries. Naturally, the chief 
complainants are to be found in the ranks of indus- 
trialists, who, one and all, are more or less de- 
pendent on the accommodation the banks provide. 
lt is no uncommon thing for the banks to be 
reviled for an alleged lack of interest in the affairs 
of manufacturers, and to be reprimanded for the 
small percentage they give on deposits and the large 
one they demand on loans. Nor need one go far 
to hear it said that the banks are interested only 
in their largest customers, and have little sympathy 
with the small business. 

Such accusations as these have become more 
rife than ever of late, and are not unlikely 
to augment at a time when industries, and 
specifically the engineering industries, stand in 
need of financial help to meet the prospective 
improvement of trade. We have therefore deemed 
it an opportune moment to give a brief account of 
the principles which govern the operations of 
English banks. To do that we have sought, and 
have been fortunate enough to secure, the help of 
an author who is intimate with all aspects of the 
subject. He has written at our request two articles, 
the first of which we print to-day, which deserve 
the careful study of all industrial engineers. It is 
certain that many of those who have frequent 
dealings with the banks are not fully conversant 
with the system on which they work, and the 
principles by which they are guided. Some of 
them perhaps never try to understand. They 
believe that the subject is a dry one, and one which 
only the expert can comprehend, To them we 
commend our author’s articles in the certainty that 
they will find them neither dull nor incompre- 
hensible. We do not expect for one moment that 
the articles will avert criticism. We venture 
to hope, however, that they will remove some 
misunderstandings, and some of the real ignorance 
which underlies many of the charges which are laid 
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OMPLAINTS by engineers against the alleged 

shortcomings of bankers are no new thing. 
So long as a hundred and fifty years ago Matthew 
Boulton came to London with the object of securing 
financial support for developing a new letter-copying 
machine. Writing to his partner, James Watt, at 
Birmingham, he described in scathing terms the 
behaviour of the Directors of the Bank of England, 
who had rejected his overtures, concluding his 
denunciation with the crisp comment: “Some of 
the Directors are Hogs.” The story, though old, 
gives the clue to the general nature of the complaints 
heard among engineers to-day against the modern 
banking system. Almost all of them can be gathered 
under the one general charge of undue rigidity and 
caution and lack of understanding in providing or 
withholding accommodation. 

While, however, the criticisms are directed against 
this particular function of the banks—the apportion- 
ment of credit in the way best calculated to serve 
the larger economic interests of the country—it is 
well to bear in mind the numerous services rendered 
by them in other directions. As a simple example, 
the public seldom reflects upon the immense con- 
venience provided by the cheque system, by means 
of which large or small sums can be transmitted 
with perfect safety and a minimum of trouble, 
The amount of work it imposes upon the banks is 
enormous, and its cost to them must be vast; yet 
the charges to customers in respect of this service 
are negligible. The facilities for free remittance 
of funds to all parts of the country ; for making and 
receiving payments to and from abroad with 
maximum security against exchange and other risks ; 
even such apparently simple and often forgotten 
services as the provision of cash for wage payments— 
these and many others cost something to render, 
but are in fact rendered at little or no cost to the 
customer, however small or large. Anyone who 
feels aggrieved against the banks should obtain 
one of the little booklets issued by them describing 
in general'terms the various facilities offered to their 
customers ; he should sit down and read the list 
dispassionately, asking himself to estimate the value 
of the everyday services rendered and to imagine 
how he would conduct his business without them. 
Then let him see from his own pass book or statement 
of account just what he is charged for all these; and 
conclude by questioning himself as to whether after 
all he has serious ground for complaint. The trouble 
is that the services rendered are often forgotten 
in disappointment over the one service withheld. 


LimiTaTIONS ON Bank LENDING. 

Why is it, then, that accommodation which 
appears to the applicant thoroughly secure and well 
merited is sometimes refused? Are the banks 
capricious in the matter; are they wilfully obstinate 
and lacking in appreciation of personal character ; 
are they so preoccupied with serving the big under- 
taking that they cannot be bothered with the small ; 
are they so ignorant of the needs of industry and 
the lines of its development that they fail to under- 
stand where credit should be granted and where 
withheld ? Or is the mechanism itself deficient at 
some vital points? If we examine the methods by 
which the English banks operate and the conditions 
under which the system works we shall probably 
find answers to these questions without taking them 
up one by one. 

It needs first to be remembered that the lending 
powers of the banks, available for all industries 
and purposes, are limited by factors outside their 
own control. The banks are debtors to the general 
public—the whole body of their customers, whether 
individuals, firms, companies or other corporate 
bodies—for sums withdrawable, for the greater 
part, at a moment’s notice. They must needs 
therefore hold a substantial quantity of cash and-of 
extremely “liquid” assets—assets, that is, con- 
vertible almost momentarily into cash—if they are 
to remain at all times solvent. They cannot lend, 
in the form of advances, an amount larger in relation 
to their liabilities than experience has taught them 
to be safe. The ratios vary from bank to bank, 
but generally speaking the maximum, in all but 
exceptional times, is between 50 and 55 per cent. 
If therefore, a bank has deposits of £100 millions, 
its maximum lending power is roughly £50 millions, 
and this has to be apportioned among the applicants 
for accommodation except in the unusual event that 
the total applications even remotely acceptable 
to the bank fall far short of its lending power. 

Thus a limit is set to a bank’s advances by the 
size of its deposits, and this in turn is a matter 
quite outside its control. The amount of any one 
bank’s liabilities is determined by the willingness 
and ability of its customers to leave money in its 
care. And the aggregate of deposits with all the 
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England, as the central, controlling institution in 
monetary affairs in this country. We need not ente: 
into a description of the reasons why this is so, 
except to state the obvious truth that since bank 
deposits are money there must be some regulation 
of their total amount. In this country the functio:, 
of regulation has been vested, by the course of event; 
rather than predetermined design, in the Bank 0: 
England. The central bank, however, is not 
capricious or self-seeking in determining the volunx 
of money. It has in turn obligations to perform, 
and it regulates the volume of bank deposits in tho 
way it deems best calculated to fulfil its duty to 
the community. It has to consider the larger implica- 
tions, national and international, of monetary policy, 
and in doing so it is sometimes forced, according to 
its best judgment, to act in such @ way as may seem 
inappropriate to short-run industrial interests. 
Briefly, then, the Bank of England, with due regard 
for its public duties, determines the total volume 
of bank deposits, the customers of the banks deter- 
mine what share of the total volume shall lie with 
each bank, and requirements of safety and the 
service of customers determine how much of each 
bank’s deposits can be allocated as accommodation 
to industry and trade. 


DISTRIBUTION OF CREDIT. 


So much for the quantitative limits upon accom- 
modation granted in all directions. As to its distribu- 
tion between different industries and trades, there 
can be in practice no scientifically determined allocs- 
tion, based upon the relative importance and technical 
conditions and needs of each. One particular bank 
may have more than its due share, judged by the 
relative size of its deposits, of borrowing customers 
in one industry and less than its share in another. 
And, for better or worse—but most borrowers would 
agree for better—the banks are competitive under- 
takings which cannot act in conjunction to divide 
up the available accommodation in the most advan- 
tageous way. Again, the needs of different industries 
vary widely—some require longer credit for the 
productive process than others ; some are for struc- 
tural reasons better equipped than others with 
liquid capital of their own ; some are expanding and 
some contracting. Engineering, in particular, is 
an industry involving almost infinite variety of 
needs as between individual undertakings engaged 
in making products of every degree of size and 
cost, from the simplest machine tool to the most 
elaborate and expensive turbo-alternator. It is 
thus extremely difficult, if not impossible, even in 
theory, to determine the proper share of any par- 
ticular industry—still more any particular under- 
taking—in the available supply of credit. In practice 
it is out of the question. 

Nevertheless, for what they are worth, a few figures 
relating to the engineering industry may be of 
interest. Among the population of Great Britain 
engaged in all forms of industrial production, agri- 
culture and mining, those employed in engineering 
represent roughly one-tenth, According to figures 
based on the official census of production, the net 
output of the engineering industry in 1930 accounted 
for about the same proportion of the aggregate for 
all manufacturing, agriculture and mining. The 
Committee on Finance and Industry (‘‘ Macmillan 
Committee ”f obtained particulars of the distribution 
of advances of the principal banks about the end of 
1929 or beginning of 1930, and from these statistics 
we find that accommodation to the heavy industries 
(iron, steel, engineering and shipbuilding) as a whole 
constituted about one-sixth of the entire amount out - 
standing to all branches for poduction. Admittedly, 
any conclusions drawn from these figures would be of 
the most hazardous sort, but at least it can be said 
that they do not provide any strong evidence of 
inadequacy of accommodation granted to the engi- 
neering industry in comparison with all others. 
What, then, are the tests by which a bank judges 
an application for an advance? Obviously, at all 
times the bank has to exercise judgment. If its 
lending powers are fully taxed it must see that only 
the best applications are granted ; if not, it must 
ensure that the desire to lend does not mislead it into 
undesirable advances. There are in fact no rigid 
tests by which applications can be judged. Each has 
to be considered on its individual merits——-questions 
of personal, as well as material, security have to be 
weighed with the prospects for the particular business 
unit and for the industry of which it forms a part. 
There can be no fixed standards such as those of 
chest measurement, height, age. eyesight, and so on 
which make the acceptance or rejection of candidates 
for military service a comparatively simple matter. 


THe Matter oF SECURITY. 
A frequent complaint is that the banks habitually 
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for advances; that in fact the requirement of 
collateral security over and above the character of the 
borrower and the prospects of his business (as to 
which the prospective borrower himself is not always 
the best judge) has been raised to the position of a 
fetish. No statistics are available as to the propor- 
tions in which loans are granted “ unsecured ” or 
wpported by different types of security, but at least 
it is certain that the degree of elasticity shown by 
the banks in this respect would surprise many dis- 
«wppointed applicants for credit, 

It has to be remembered that the banks must 
necessarily pursue a cautious policy in this matter of 
security. Their liabilities are highly liquid, and they 
cannot risk finding themselves in a position of 
possessing large quantities of frozen assets, however 
‘sound ” in the long run, against large quantities of 
shortly realisable liabilities. Further, they must 
cnsure @# far as possible that loans are protected by 
collateral which will at least limit their possible losses 
through non-repayment, This is the most they can 
do, for experience shown that even the best 
-courities, at first sight, may depreciate rapidly 
through unforeseen contingencies. 

This protective policy, be it noted, is pursued in 

the interests, first and foremost, of the public. The 
liabilities of the banks to their customers are far in 
excess of the shareholders’ funds—to judge from the 
latest published nearly fifteen times as large. 
It follows that the advances outstanding at the banks 
are in total far larger than the amount of the share- 
holders’ interest. Nevertheless, all losses must of 
necessity fall upon the shareholders, and the pro- 
tection of customers must therefore involve strict 
attention to the desirability of covering as far as 
possible the risk of loss on advances. It is a striking 
vindication of this policy that, notwithstanding the 
heavy losses the banks must have suffered since the 
post-war slump—teflection upon well-known facts of 
the textile, iron and steel and agricultural industries 
will provide sufficient evidence on this matter—no 
creditor of any British bank has lost one penny of his 
deposit. The losses have been met by the share- 
holder, either in lower dividends than he might other- 
wise have received or in smaller allocations to the 
accumulated shareholders’ funds. The results might 
easily have been much less satisfactory, from the 
point of view of the general public, had the banks 
pursued that ‘‘ more venturesome ”’ policy sometimes 
demanded. 

Some of the criticism on the ground of undue rigidity 
probably arises from apparent reluctance to grant 
accommodation for new directions of enterprise. 
The complaint might perhaps be expected to gain 
credence in the engineering industry, where invention 
is proceeding with exceptional speed—certainly more 
rapidly than in, say, agriculture and the textile 
trades. The question here again boils down largely to 
one of security, coupled with alleged failure to take 
due account of the personal element involved and to 
judge accurately of technical prospects. These two 
last components of the charge require examination. 


THe Merits oF Brancn BANKING. 


Complainants often bewail the “ good old days ” 
of the local banker, who knew his customer well and 
was in a position to grant or withhold accommodation 
purely on his own judgment. It is pertinent here to 
mention that private, as opposed to joint stock, 
banking died out exceptionally early in Sheffield and 
Birmingham, traditional homes of the engineering 
industry, and that. two of the present-day leading 
joint stock banks had their birth in Birmingham. 
English banking history, indeed, is bespattered with 
failures due to excessive credits to rapidly developing 
undertakings engaged in exploiting new processes or 
products. Even apart from actual failures, which 
involved the public in grave hardship and heavy 
losses, the records of banks still existing show that 
many small local banks escaped failure, for the same 
reason, by no more than a hair’s breadth. This is true 
also of Seotland, where caution has its hereditary 
home. If further evidence were needed of the 
inescapable weakness of the system of small local 
banks it could be found in recent history in the United 
States, where a total of 25,000 te banks in 
existence before the slump set in has been reduced by 
failures to 18,000, with an incalculable aggregate of 
loss to the depositors and to the community as a whole. 

There is, then, no good reason to bewail the past. 
As to’the present, it is well to bearin mind that the 
local manager of a bank branch, though he may not 
be able himself to decide whether to grant accom- 
modation or not, is called upon to express an opinion 
to those who must make the final decision. Accord- 
ingly it is desirable to establish the closest possible 
confidence, icularly as to facts and figures of the 
business, h the branch manager, and the know- 
ledge that he does not ordinarily spend a lifetime at 
one branch should not be allowed to check the process. 
At every branch some continuity of personnel is 
maintained, and records and impressions are handed 
on. It is essential, if ph pe consideration is 
to be ensured, that the local manager should be in a 


( 


f 


position to make a fair and reasoned recommenda- 
tion to his superiors. 

Admittedly this procedure does to some extent insert 
a barrier between customer and banker—using the 
word in the sense of the final arbiter on credit applica- 


Heating, Ventilating and Air Conditioning. By L. A. 


Harding and Willard, which dealt with Heating and 
Ventilation, and was first published in 1916, needs 
no introduction to heati 
The book under review is a revised edition of this 
volume, the title being changed to give a better idea 
of the contents. This new edition contains most of 
the information which made the first edition so 
valuable, but it has been rearranged, rewritten, and 
amplified, so as to bring it into line with modern 
knowledge and requirements. 


to give the loss of héad due to flow in water pipes. 
This is based on a formula of the form usually 
adopted in English practice, but giving results which 
are a little more conservative. 
have been included for ascertaining losses due to 
bends, &c., and the steam tables are much more com- 
prehensive than in the first edition—a valuable 


to English practice, as the fuels considered are all of 
American 


the addition of data on obtaining smokeless com- 
bustion, With reference to chimneys, the theory of 
the production of the required draught has been more 
fully investigated and other information added. 
would be better, however, if the boiler ratings in the 
tables were not based on square feet of radiation 


to other chapters to determine the equivalent B.Th.U. 
ratings. 


materials has been rewritten and greatly increased in 
value. The methods of computing heat losses advo- 
cated by the American Society of Heating and 
Ventilating 

adopted, and 
calculations, haa been incorporated. 


fully treated, and the chapters on these methods have 
been amplified, comparatively little information is 
given on hot water heating, and accelerated hot water 
heating is dispatched in a few lines. 
American practice, but reduces the value of the book 


cussed within half a dozen pages, while furnace 


ecg 


to radiant or 


methods, and by means of fans, gives much useful 
matter, although not all of it is applicable to English 
practice. 
by air is considered much more fully than previously, 
and this section is followed by another chapter, giving 
particulars of modern American apparatus for auto- 
matic control of temperature and humidity, which 
has been rewritten and brought up to date. 


book is unbalanced, as emphasis is laid on methods 
which are not usual in England. It is, however, full 


possible disadvantage on that account. It provides, 
for one thing, an assurance of dispassionate and more 
expert judgment, Dispassionate because if it loses 
some of the advantages it also avoids the pitfalls of 
personal association—the dangers of “ good-fellow- 
ism ” and speciousness are very real in such matters— 
and more expert because the banker has wider experi- 
ence and more plentiful and reliable data than the 
branch manager on which to base his judgment. The 
branch system, moreover, has the merit of providing 
a far larger fund of credit upon which the indus- 
trialist can draw. One could mention many indus- 
trial towns in which, if the local industries had only 
local deposits to draw upon for credit they would be 
compelled to suspend a large part of their operations, 
If, then, a country-wide fund of credit is made avail- 
able by the branch system, it must be administered 
with a country-wide view which is unattainable by 
the local manager. And finally, the system does 
proyide the essential merit of stability; it gives 
security to creditors of the banks—and even borrowers 
from them are usually creditors as well. It would be 
a poor banking system that ensured liberal credit 
supplies at all times to its customers while failing 
to give a certain guarantee that wages would be 
withdrawable without fail out of the balances to the 
customers’ credit. 

(To be continued.) 
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The Principlea of Dlectro-magnetism. By E. B. 
Movi. Oxford University Press. 

Tue first three lines of the third paragraph of the 
review of this book which appeared in our last issue 
should read :—‘‘ The treatment of the mechanical 
force on @ current-carrying wire in a magnetic field 
is exhaustively done; this is useful,” &c. We 
apologise for an error which was caused by the delay 
in the receipt of a proof, 





Harpe and A. C. Wittarp. London: Chapman 
and Hall, Ltd. Price 62s. 6d. net. 


Von, I, of ‘‘ Mechanical Equipment of Buildings,” by 


and ventilating engineers. 


In Chapter I. a useful nomograph has been inserted 


Additional tables 


mprovement. 
The section on fuels is not, on the whole, applicable 


te) . It has been improved, however, by 


It 


or boiler horse-power), as these need cross reference 


The chapter on heat transmission through building 


ineers in its Guide, have been 
tional information regarding detailed 


While direct and exhaust steam heating are very 


This reflects 
or English readers, Electric heating is likewise dis- 
by gravity or fan air circulating systems, is 
ly treated, No reference appears to be made 


panel heating. 
The section on ventilating by natural or gravity 


Air conditioning, air washing, and drying 


From the point of view of English practice the 


of useful information, and should form part of every 
heating _engineer’s reference, library. A word of 
caution, however); the American gallon, weighing 
84 Ib., is used throughout. 
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SIXTY YEARS AGO. 





AN interesting discovery which, it was held, would 
prove valuable for telegraphic and photometrical purposes, 
was announced in our issue of March 7th, 1873. The 
discovery was disclosed in a letter from Mr. Willoughby 
Smith, to Mr. Latimer Clark, Vice-president of the Society 
of Telegraph Engineers—later the Institution of Electrical 
Engineers. This letter in Mr. Smith’s absence was read 
by Mr. Clark at a meeting of the Society, held on February 
12th. Mr. Smith had been conducting experiments on a 
system of testing and signalling during the laying of long 
submarine cables, and had been anxious to obtain an 
improved high resistance for use at the shore station. 
For that purpose he obtained several bars of selenium, 
a material known to possess very high resistance. The 
bars varied in length from 5cm. to 10¢m., and were 
1 mm. to 14 mm. in diameter. * Each bar was hermetically 
sealed in a glass tube with platinum leads to the outside, 
whereby it could be connected in circuit. The first 
experiments made with these resistances were unsatisfac- 
tory. There was a great discrepancy in the test results 
and very seldom did different operators agree in their 
figures. An investigation of the cause of the differences 
was undertaken. It was found that when the bars were 
placed inside a box their resistance was high and very 
constant, and fulfilled all Mr. Smith’s requirements. 
When, however, the lid of the box was opened the conduc- 
tivity of the bars increased by from 15 to 100 per cent. 
The variation in the resistance was immediately associated 
with the intensity of the light falling on the bars. If 
the bars were © to the light of an ordinary gas 
burner placed several feet from them, and if the.light were 
intercepted merely by passing the hand before the burner, 
the resistance of the bars increased by from 15 to 20 per 
cent. The resistance was also found to vary with the 
colour of the light falling upon the bars. It was thought 
possible that the variation in resistance might be in part, 
at least, a temperature effect. One of the bars was, there- 
fore, submerged to a depth of an inch in a trough of water. 
It was found to vary its resistance with the intensity 
of the light in the same way as it did if the water were 
absent. A submerged bar was illuminated with light 
from a piece of magnesium ribbon held about 9in. above 
the water surface. The resistance of the illuminated 
specimen fell to about one-third of its normal value, 
and immediately returned to that value when the light 
was withdrawn. Mr. Latimer Clark having read the letter 
stated that he had found similar results to those mentioned 
by Mr. Smith when experimenting with plumbago. He 
added that selenium was a substance resembling a dark, 
brown glass so long as it remained below a temperature 
of 200 deg, Above that point, he said, it became crystalline 
and conductive . . . It would be well for the science of 
television if one of Mr. Smith’s statements were fully true. 
The fact that there is a time Jag in the recovery by 
selenium of its normal resistance after the illumination 
is withdrawn is one of the factors which is hampering 
at present the progress of the new art of wireless vision 
broadcasting. 








But it confers benefits far outweighing any 
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Turbo-Electric Liner 


Queen of Bermuda. 


No. IIT. 
(Concluded from page 217, March 3rd.) 


N Friday of last week, March 3rd, the new 
( turbo-electrically propelled liner the ‘ Queen 
of Bermuda” reached New York safely, where she 
was met by the ‘‘ Monarch of Bermuda,” and escorted 
to her berth. The voyage, in accordance with usual 
practice, was made at reduced speed, and was, we 
«inderstand, a very satisfactory one with regard to 
the smooth operation of the machinery. 

In our two previous articles we have confined 





Manors Brass Works, Newcast le-upon-Tyne. This 
firm was also entrusted with the carryirig out of the 
domestic steam and water piping in the ship. The 
new light comprises a frame fitted to the skin of the 
ship, which is radiused internally to carry the inner 
frame in which the glass is placed. The glass in its 
frame moves as a ball within a ball and is thus capable 
of universal motion. A light aluminium plug or 
deadlight can be attached to the glass frame in the 


VIEW OF SWIMMING POOL SHOWING ANTI -SURGING LATTICE 


our descriptions to some special features of the hull 
and propelling machinery design, the control system, 
and some of the auxiliary plant. In what follows 
we propose to deal with the novel form of swimming 
bath, the first of its particular design to be adopted 
for liner work, a simplified form of sidelight, and the 
very complete system of sewage disposal by means 
of compressed air ejectors, which has made possible 
a ship without a single overflow of any description 
above the water line of the vessel. 


NON-SURGING SWIMMING POOL. 


A feature of shipbuilding and engineering interest is 
undoubtedly the swimmiing pool, which forms part 
of the fine suite of public rooms on A deck, and is 
placed at the after end of the ship. The design and 
decoration of these rooms has been carried out under 
the direction of the owners’ architect, Mr. A. McInnes 
Gardner, of Glasgow, and a result has been obtained 
which happily combines modern treatment with all 
that is best in British ship design and decoration. 
An important technical problem involved by the 
placing of a swimming pool on an upper deck, well 
aft, was to prevent the surging of water in the pool 
when the vessel was pitching slightly. This has been 
done by Vickers-Armstrong’s shipbuilding department 
in collaboration with Mr. E. W. Harvey by the simple 
device of rounding off the ends of the bath with a 
lattice of vertical brass bars, 2in. to 3in. wide, which 
are closely spaced and are finished in Fescolised silver. 
The bath, a view of which is shown herewith, is 
extended beyond the lattice at either end, and the 
space so formed provides a large water and air 
chamber, the returning air damping out any surging 
of the water in the main pool. The new idea we 
illustrate was first tried out by means of models, 
and on the recent ship trials which we attended 
its effectiveness was clearly demonstrated. An 
unexpected feature of the air cushioning is the 
expulsion of the entrapped air through the upper 
part of the lattice bars with a noise not unlike the 
breaking of surf on a beach. Our illustration also 
indicates the effective underwater lighting which 
has been adopted. The problem is one which has 
been solved in a veryrable manner, upon which 
the builders are to be congratulated. 


A New SIDELIGHT. 


Among other items, we single out for description a 
new type of pivotless sidelight, which has been recently 
patented by R. Blackett Charlton and Co., Ltd., of 











closed position and swung through the opening to 
the outside, in which position it is quite secure, as 
the diameter of the deadlight is slightly larger than 


that of the outer frame. The glass can, as is shown 
below, be secured in any desired position by the 
simple turning of the outer locking ring, to which 
two handles are attached for this purpose. The 





THE SEWAGE DisposaL SYSTEM. 


In view of the very successful experience gainc| 
on the sister ship, the ‘‘ Monarch of Bermuda,” wit} 
the sewage disposal system, incorporating patented 
ejectors operated by compressed air, designed and 
manufactured by Adams Hydraulic Ltd., of York, 
the very complete equipment shown in outline on 
the drawing reproduced herewith was again adopted. 
This installation is, we are informed, one of thy 
largest which, in recent years, has been installec 
in the many British and foreign liners so equipped. 
As will be seen from the plan drawing, there are 
ten ejector units, each of which has a discharging 
capacity of 65 gallons. Ejector units Nos. 1 and 2 
are placed forward on G deck, and the inlet pipes 
of the two units are cross-connected. The ejector 


PIVOTLESS SIDELIGHT 


units Nos. 3 and 4 in the engine-room, Nos. 5 and 6 
in the motor-room, and Nos. 7, 8, 9 and 10, in the 
shaft tunnel space, are generally similar to units 
1 and 2. 

A typical illustration of a unit with the divided 
sewage tank and the cross-connected control valves is 
given in the engraving below. The sewage first enters 
a small steel tank, which, as indicated in the arrange- 
ment drawing on the lower left-hand side of our 
engraving, is subdivided, one-half taking the flow 
of soil water from a group of water-closets, and the 
other dealing with the waste water from a group 
of baths, washbasins, &c. The use of such a tank 
has been found desirable, inasmuch as it permits 
sudden rushes of sewage to back up in it momentarily, 
giving a continuous flow in the waste pipes, even when 
the ejector is discharging. Again, its use ensures 





that should a blow back past the inlet reflux valve 


ARRANGEMENT OF SEWAGE EJECTORS AND TANK WITH VALVES 


upper view in our engraving indicates the light in 
the closed position ; that to the left with the glass 
arranged as a wind scoop; that to.the right with the 
plug or deadlight in position; and the lower view 
with the glass set for ventilation during rain. The 
simplicity of this new design of light will be evident 
from the illustration. 


take place, it would simply result in air entering 
the tank, which would then escape through the vent 
pipe to the funnel instead of blowing the traps on the 
sanitary fittings. When the vessel is in port it may 
be undesirable to operate the ejectors, and the tank 
can then be utilised to retain the sewage for disposal 
when at sea. The subdivision of the tank, further- 
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ONE OF THE UNITS. 


more, effectively prevents the possibility of smell 
from the soil water returning to the baths, &c. 
As the drawing shows, separate inlets are taken from 
each section of the tank to the ejectors, and cross- 
connecting pipes are fitted, as indicated in the units 
illustrated, so that by opening and closing the 
appropriate valves any one ejector can be used to 
deal with the entire flow, or, alternatively, the soil 
water may be diverted to one ejector, and the waste 
water to another. The arrangement of piping is 
such that any one ejector can be completely isolated 
whilst the other is at work. 

While designed for normal operation of forty 
discharges per hour, the ejectors have been shown 
to give as many as sixty discharges or more per hour 
for short periods. The general operation of the ejector 
is as follows. The sewage enters the ejector body 
past the inlet sluice valve and reflux valve. As the 
sewage rises in the cylinder, the float slides along the 
float rod until it finally engages with the collar. 
The float rod is then raised, moving the connecting 
link, and turning the rocking weight on its shaft. 
When the weight has passed the vertical position 
it falls by gravity, and the forked portion of the bottom 
engages with the locknuts, raising the valve spindle 
suddenly, until the exhaust valve is closed and the 
inlet valve is fully open. Air is now admitted to 
the cylinder and the sewage is expelled past the 
outlet reflux valve and sluice valve. The float 
slides down the float rod until it finally reaches the 
collar. The float rod is then pulled in a downward 
direction by the weight of the float, the rocking 
weight is turned in the reverse direction until it 
falls by gravity, the pin forcing the valve spindle 
suddenly downwards, closing the inlet valve and 
opening the exhaust valve. The compressed air 
then exhausts from the cylinder to atmosphere, 
leaving all ready for the next cycle of operations. 

The general lay-out of the compressed air system 
is illustrated in the accompanying drawing. The 
air is supplied by two B. A. Holland rotary, two-stage 
air compressors, cach driven by means of a 55 B.H.P. 
motor at a speed of 1200 revolutions per minute. 
The motors are coupled directly to the air com- 
pressors, and each set is designed to deliver 288 
cubic feet of free air per minute to a storage pressure 
of 60 Ib. per square inch. Each compressor and motor 
is mounted on a cast iron base plate, which encloses 
the intercooler pipes. A continuous flow of salt 
water is maintained through the water jacket and 
the intercooler pipes, and @ combined silencer and 
filter is fitted to the air inlet. One compressor is 
large enough to operate the entire system, the other 
being a standby unit. 





The compressors are arranged to start and stop 























DIAGRAMMATIC LAYOUT OF SEWAGE DISPOSAL SYSTEM. 
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SECTIONAL ARRANGEMENT OF SEWAGE EJECTOR. 


automatically, according to the demand for air, 
between the limiting pressures of 20 lb. and 53 Ib. 
per square inch in the receiver. Each compressing 
set has its own contactor type starter complete 
with the pressure regulator, and the control pipe 
connected to the air receiver. A change-over switch 
is fixed in order to permit either control panel to 
actuate either motor. 

As shown in our drawing, compressed air is distri- 
buted to the various units on the ring main system, 
so that any portion of the main may be isolated for 
inspection without interfering with the operation 
of any ejector. Two air receivers are placed close 
to the air compressors, and two more in the engine- 
room to balance the flow of air in the part of the 
ship remote from the compressing plant. All the 
electric equipment is of the General Electric Com- 
pany’s manufacture. The exhaust air and vent pipes 
are all taken to the funnel. 

The entire equipment was supplied by Adams- 
Hydraulics, Ltd., York, and was designed in con- 
junction with Mr. E. W. Harvey, chief superintendent 
of Furness, Withy and Co., Ltd., and Messrs. William 
Esplen, Son and Swainston, the consulting engineers. 








Welding Research. 

Ir will be recalled that some ‘mouths ago the Institution 
of Mechanical Engineers set up a Welding Research 
Committee. All the preliminary, and a good deal of 
practical, work has already been done, and a programme 
of tests has been drawn up by the Committee. Hitherto, 
the Institution has kept almost silent about the researches 
which it has in hand, save when reports were made. In. 
this case, and we hope that it will be followed by others, 
advance particulars of the work are being sent to the Press. 

From the programme which follows it will be seen tha: 
the research is an important one, and that it is being 
carried out on carefully arranged lines and with the 
co-operation of manufacturers. That there will be 
differences of opinion about the programmes goes without 
saying. At the same time, few will doubt that the research 
will give useful information about one of the most 
important engineering subjects of the day. 


WELDING RESEARCH COMMITTEE. 


Irem I.—THEr MECHANICAL PROPERTIES OF WELD METAL 
at VARIOUS TEMPERATURES. 


Irem II.—Corrosion TESTS TO BE MADE ON WELDS. 
Trem III.—TuHEe Errecr or Heat TREATMENT ON THE 
MECHANICAL PROPERTIES OF WELD METAL AND 
THE DESIRABILITY OF Heat TREATMENT FOR THE 
REMOVAL OF STRESS. 
The specimens, where required, will be made of three 
qualities of plate and, where deposited metal samples are 





& 


deemed to show the desired property better than welded 
plates, deposited metal samples of special design are to 
be utilised. 

All welded plates before test, except those for corrosion 
tests, will be submitted to X-ray examination, and samples 
specially made for the purpose will be similarly examined. 
The X-ray examinations will be carried out by Dr. Pullin 
at the Research Department, Woolwich. 

Details of the above Items of Research are as follows : 


Item I.—The mechanical properties of weld metal at 
various temperatures. These include the following tests : 


(a) Short-time tensile tests at 8 temperatures. 
(6) Impact tests » 8 
(c) Bend tests » 1 temperature. 
(d) Embrittlement tests , 2 temperatures. 
(e) Creep tests oa 
(f) Repetition tests i 


The present intention is to commence by testing metallic 
arc welds made with three high-class representative 
electrodes only, and the following firms have promised 
to undertake, free of charge, the necessary welding :— 
Babcock and Wilcox, Murex Welding Processes, and the 
Sure-Arc Electrode Company.: It was considered that 
tests on welds made from a complete range of electrode 
would be too comprehensive as a commencement. The 
work will be undertaken by Professor Lea, chairman of 
the Committee at Sheffield University. 

Irem II.—Corrosion tests on welds with a range of 
about 13 electrodes, most of which are manufactured 
specially with material of known composition so that 
metal of representative quality, from the worst to the 
best, can be tested. One high-class oxy-acetylene weld 
will be included, for comparison. 

The following tests will be made :— 


(1) The effect of weathering. 

(2) The effect of typical boiler water, and, possibly, 

(3) The effect of salt water (7.c., artificial sea water) 
or other medium. 

The following firms have promised to undertake, free 
of charge, the welding of the necessary sets of plates :— 
Acetylene and Welding Consulting Bureau, Ltd.; Joseph 
Adamson and Co.; Babcock and Wilcox, Ltd.; British 
Oxygen Company; Robert Jenkins and Co.; London, 
Midland and Scottish Railway Company, two sets (by 
the kindness of Mr. Stanier); Metropolitan-Vickers 
Electrical Company, two sets; Murex Welding Processes, 
Ltd.; G. D. Peters and Co.; Sure-Arc Electrode Company ; 
Weldit Company. 

The work will be undertaken by Dr. Hatfield at the 
Brown-Firth Research Laboratories ; he will also deter- 
mine the heating and cooling curves and make certain 
analyses. 

Irem III.—The effect of heat treatment on the 
mechanical properties of weld metal, and the desirability 
of heat treatment for the removal of stress. The full 
details of this programme have not been worked out, 
but where considered desirable, the tests for Item I. 
will be made on welds that have been normalised, or, 
alternatively, given a low-temperature annealing treat- 
ment, in addition to tests on “‘ as received’ welds. All 
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tests for Item II. will be made on welds in the three states 
of heat treatment. 

A portion of a research has already been carried out 
whereby the effect of a large range of heat treatments 
has been studied, and the change in shock value and 
the microstructure of the various portions of a weld have 
been determined. A complete series of welds is to be 
tested in this manner. 

The metallurgical examinations necessitated will be 
undertaken under the direction of Professor Andrew at 
Sheftield University. 

MateriaL, &c.—The bulk of the plate to be welded 
has been supplied by courtesy of the Parkgate Iron and 
Steel Company, which has also done the necessary cutting 
up and preparation ready for welding. The material 
consists of :— 

216 plates, 12” x 10” x }” of 28 tons per sq. in. strength. 

216 12”x.10" x §” of 32 seaiican 9 

1 plate, 30’ x 40” x 4” of 24 .,, °K 1) 
1 bar 15° x 30” x }” of Swedish charcoal iron. 
(Of these only the last will have to be purchased.) 


Where proprietary electrodes are used, these will be 
supplied by the firms which have promised to carry out 
the welding. Swedish iron, which is to be used as a 
standard of comparison for Items II. and III., will be 
presented by Rylands Brothers, of Warrington. 

The welded plates will be cut up by a mechanic at 
Sheffield University. 

The Committee record with satisfaction that in only 
one instance has the request to give assistance to it 
been refused. 








Electric Discharge Lamps on 
Watford Road. 


As the result of the satisfactory performance of the 
experimental installation of the General Electric Com- 
pany’s electric discharge lamps put into service in East- 
lane, Wembley, in June of last year, the North Metro- 
politan Electric Supply Company has installed forty-six 
of these lamps on the Watford-road for the Wembley 
Urban District Council. The installation, extending 
over a distance of 1 mile, was inaugurated on Thursday 
evening, March 2nd, when Mr. Clifford C. Patterson, 
director of the General Electric Research Laboratories, 
in which the lamp was evolved, gave a short, but interest- 
ing, talk on the principle and advantages of the new 
lighting system. It is now probably pretty well known 
that the light from these discharge lamps is produced by 
the direct effect of the elec- 
trical energy on the gases 
they contain, and not by 
intense heat, as in the case 
‘of filament or are lamps, 
with the result that the 
energy appearing as light is 
considerably greater than it 
is in the case of the older 
arrangements. The new lamp 
has the advantage of sim- 
plicity, for, as will be seen 
from Fig. 1, it merely con- 
sists of two electrodes at 
the opposite ends of a tubular 
bulb enclosed in a vacuum 
jacket, connection to the 
supply mains being made 
by a Standard Edison screw 
cap. When the lamp is 
burning the light source 
appears as @ narrow cord 
about 6in. long and }in. in 
diameter, but it must be 
understood that it is a cord 
of light and not of incan- 
descent gas. 

The lamps may be operated 
on ordinary A.C. supplies of 
230/250. No special arrange- 
ments are needed for starting 
the discharge, or transformers 
for heating the electrodes. 
After the lamp has been 
switched on the light output 
steadily increases for about 
three minutes, and during 
this time the voltage across 
it rises and the mains current 
falls to its normal running 
value from an initial value 
of about three times that 
figure. If the supply fails 
the lamp cannot restart until 
its temperature falls, which 
necessitates a delay of a few 
minutes. As the lamps have a 
characteristic similar to that 
of an are lamp, they require a 
series impedance which, in the 
case of A.C. supplies, may, of course, take the form of a 
choke coil without appreciable loss. On D.C. circuits, on 
the other hand, use must be made of a resistance which 
naturally lowers the overall efficiency. 

As Mr. Patterson explained in his paper read before 
the Illuminating Engineering Society on November 8th, 
1932, as the gas discharge does not obey Ohm’s law, the 
wave form of the current or voltage across the lamp is 
not a sine curve and the usual simple methods of calculat- 
ing the power factor from a knowledge of the inductance 
and capacity in the circuit do not accurately apply. 
While, as shown in Fig. 2, condensers are used to reduce 
the current lag caused by the series choke, owing to the 
considerable wave form distortion produced by the dis- 
charge, it is apparently impracticable to raise the power 
factor to unity, although when the new lamp as employed 
at Wembley is used on a 50-cycle circuit, a 20 microfarad 
condenser gives a power factor of 0-83. In the case of 
this particular installation, the choke and condenser are 
housed in the base of the lamp standards, thus confining 














Fic. 1—ELECTRIC 
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ELECTRIC DISCHARGE 


the wattless current to the length of cable between 
that point and the lamp; but it would, of course, also 
be possible to correct the power factor of a number of 
lamps at a central point. 

Including the losses in the choke the initial efficiency 
of the new lamp is 38 lumens per watt, as compared with 
15} lumens per watt obtained with a tungsten gas-filled 
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Fic. 2--LAMP 


lamp of similar wattage; in other words, the overall 
efficiency of the new lamp is 2} times greater than that 
of the tungsten lamp. The total consumption of each of 
the Watford-road lamps is 420 watts, of which 10 watts 
are lost in the choke, and the light obtained is practically 
equal to that of a 1000-watt tungsten filament lamp. 
The life in the two cases is said to be practically equal. 











FIGs. 3 AND 4-—-LIGHT 


The light distribution curve in a vertical plane of a 
bare 420-watt Osram electric discharge lamp and that of 
a standard 500-watt gas-filled tungsten filament lamp are 
shown by the Curves 2 and 1 respectively in Fig. 3, where 
it will be seen that the new lamp gives a greatly increased 
light output and that the shape of its polar curve is 
advantageous for street lighting. 


LAMPS ON 


Marcu 10, 1933 





WATFORD ROAD 


The gases or metallic vapours with which the new lamps 
are filled mainly determine the colour of the light. In the 
majority of cases the spectrum is discontinuous, and the 
colour rendering of objects viewed by the light .varies 
according to the relative intensity and position of the 
lines in the spectrum. Carbon dioxide lamps give a 
spectrum consisting of a multitude of lines close together 
and covering the entire visible range, and are excellent 
for colour matching, but, on the other hand, the efficiency 
is somewhat low. Sodium lamps produced in the G.E.C. 
laboratories have a very high efficiency, but their spectrum 
consists mainly of two yellow lines very close together, 
and their light is, consequently, almost pure yellow. A 
white light can be obtained from a neon tube in which a 
little mercury vapour is present, provided that just the 
correct quantity is maintained. The colour rendering 
of the new lamps used on the Watford-road is quite reason 
ably good, for under it blues, greens and yellows appear 
as brilliant as in daylight, although at the present stage 
of development red colours appear brownish. For street 
lighting, however, perfect colour rendering is less important 
than good luminousefficiency, which the new lamp provides. 
A noteworthy feature of the system is the uniform bright- 
ness over the whole of the road up to the kerb, so that 
a pedestrian who may suddenly step from the pavement 
is easily seen. 

By reason of the characteristic candle-power curve 
Fig. 3—of the new lamp, an improved distribution is 
given by many existing fittings. Fig. 4 shows at 1 the 
candle distribution of a 500-watt gas filled filament lamp 
and at 2 that of a 420-watt discharge lamp used in an open 
type street lighting reflector, the photometric tests having 
been supplemented and confirmed under _ practical 
operating conditions by outdoor trials on the G.E.C. 
experimental street lighting installation in East-lane, 
Wembley. 

Lanterns with special reflectors or refractors designed 
to suit the new discharge lamps are being developed 
by the company, and the Watford-road unit (Fig. 5) 
represents the first of the special Osram fittings evolved. 
Good appearance by day and night has been combined 
with a light distribution suitable for the purpose, and 
the decorative effect has been enhanced by the use of 
diffusing glass for the bottom and curved end of the fitting, 
which has a white enamelled over reflector. 

While the use of decorative fittings is generally asso- 
ciated with a light distribution which necessitates close 
spacing of the units if good illumination is to be obtained, 





the difficulty has been overcome on the Watford-road 
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DISTRIBUTION CURVES 


by the use of a lantern which combines the pleasant 
general lighting effect of a diffusing fitting with the exten- 
sive distribution necessary to avoid patchy lighting 
with normal spacing. By arranging for the light to be 
distributed over the whole of the roadway in such a manner 
that a higher intensity is directed’ away from a motorist 
than towards him, a motorist driving on the near side 
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of the road has a maximum uniformity of brightness. 
\t will be realised that the main distribution up and down 
the road is given by a large light source of relatively low 
brightness and not by a point or narrow beam as in 
older fittings. 

To ensure durability the lanterns are made of copper 
and are dustproof. Special brackets, which form an 
essential part of the design, support them on the columns 
which are in keeping with the lanterns. The general 
scheme is a double-sided staggered arrangement. The 
width of carriageway is 30ft., the width of footway and 
urass verge 14ft., the overhang of lantern over carriageway 
nil, the height from ground to centre of light source 25ft., 
the maximum spacing 174ft., the average spacing 139ft., 
the minimum spacing 117ft., and the average spacing- 
height ratio 5} to 1. The last item but one excludes 
three special spans at important junctions, which are 
spaced at 110ft., 87ft., and 65ft. respectively. With 
the exception of two lanterns for the illumination of the 
area of the junction of East-lane, which are glazed with 
opal glass throughout, in order to produce a more sym- 
metrical distribution, all the lanterns are designed to give 
the special distribution of light described. 

For the most part, switching is carried out by a special 
type of time switch situated in an appropriate sub-station, 
as in the original installation ; but the posts at certain 
important positions are arranged for all-night burning 
by means of individual time switches. The ease with 
which an observer such as a driver of a vehicle can dis- 
tinguish objects on the road, and especially along the line 

















FiG. 5—LANTERN 


of the kerb, is the best criterion of the efficiency of a street 
lighting system. In the case of the Watford-road installa- 
tion the visibility is generally good, and there is an 
absence of dark areas along the kerb. More than double 
the amount of light is said to fall on the carriageway 
than would be given by a tungsten lamp of equal wattage 
in an efficient asymmetric reflector lantern, or six times 
that obtainable with a filament lamp enclosed in an 
ordinary opal decorative fitting. 

The General Electric Company has also been studying 
the possibility of employing other forms of luminous 
discharge tubes for flood-lighting in colour, and on the 
occasion of the inauguration of the Watford-road lighting 
installation, the Wembley laboratories and the Hop Bine 
Hotel were flood-lighted in this manner. When lighting 
of this nature is carried out with incandescent lamps, the 
mediums necessary to obtain the colour effect absorb 
the greater part of the light emitted, but by careful 
selection of the gas content of discharge tubes the whole 
of the luminous output is given in the desired colour, 
and although the overall efficiency of the units is not 
comparable with that of the street lighting units there is 
a considerable gain in efficiency as compared with incan- 
descent lamp colour flood-lighting. Like the street 
lighting lamps the units are worked directly off the supply 
mains, and the general effects as regards brilliancy and 
constancy of colour are remarkably good. 








High-Pressure Turbine Plant for 
Russia. 


ONE of the most interesting stations built in connection 
with the comprehensive electrification schemes of the 
U.S.S.R. is that of the Thermo Technical Institute of 
Moscow. In this station very high thermal efficiency is 
expected from the installation of high-pressure Loeffler 
boilers supplying one or more primary turbines, which, 
in turn, will exhaust to the existing steam system at 
384 lb. per square inch abs. The scheme to some extent 
follows that adopted in the Billingham plant of 
Imperial Chemical Industries, but employs considerably 
a steam conditions. 

The first primary turbine unit is being built in this 
country by the Metropolitan-Vickers Electrical Company, 
Ltd., of Manchester, and is designed to operate normally 
with steam at @ pressure of 1778 lb. per square inch. abs., 
superheated to 878 deg. Fah., and to exhaust at a pressure 
of 384 Ib. per square inch. abs. The makers state, how- 
ever, that, in fact, it will be capable of withstanding 
a temperature of 932 deg. Fah. continuously, and of 
968 deg. Fah. for short periods. The unit will be of 
24,000 kW maximum continuous rating, running at 
3000 r.p.m., and will be coupled to an alternator which 
is being built in Russia. 

The design of the turbine cylinder follows to some extent 
that adopted for the three primary 12,500 kW turbines 
built by Metropolitan-Vickers for the Billingham station. 
Speed governing is adopted, but means are incorporated 
in the governing system for automatically maintaining 
the turbine exhaust pressure within certain limits by the 
transfer of load to or from condensing units in the station. 
Two steam chests are provided, one at each side of the 
cylinder, as in the case of the Billingham plant, each 
chest containing four admission valves. There are thus 
eight steam connections, each of relatively small diameter, 
to the cylinder itself, which facilitates the provision of 


New Precision Press, 





A NEw precision press made by Taylor and Challen, 
Ltd., of Birmingham, and designed for bending and 
multiple-punching operations in large sheets used in the 
construction of box-shaped articles, is illustrated by the 
accompanying engraving, It is suitable for shelving and 
channelling, and other operations for which accuracy is 
essential. The machine is designed to bend sheets up 
to 10ft. in length between the side frames, or 12ft. for 








narrower work. The thickness may be jin., and an inside 
radius of jin. is given at the bend. A maximum pressure 
of 100 tons at the bottom of the stroke is available. In 
order that it may be possible to “‘ inch ”’ the slide in either 
direction, the drive is equipped with a friction clutch and 
a brake. The latter comes into operation so soon as the 
clutch is disengaged, and the movement of the slide can, 
if desired, be limited to about yin. by the correct use 
of the control. As will be seen from the e ving the 
pedal operating the clutch is mounted on a shaft extending 
along the full length of the front of the machine. This 
shaft is splined and the pedal may be fixed in any position 
to suit the operator. The general design of the machine, 
as will be seen, conforms with modern practice. Reduction 
of weight without loss of rigidity is secured by the use of 
a built-up frame. The open throat of the machine allows 
sheets of any length to be formed or pierced along their 
edges, and has the advantage that the operators may 
work either in front or behind. Where narrow articles 
are concerned, a sequence of operations can be performed 
on the one machine by arranging the tools in order from 
right to left. The machine is driven from a motor mounted 
on an adjustable bracket on the back of the housing, 
and the worm gear for adjusting the slide is operated 
by the small motor to be seen on the right-hand side of 
the engraving. 








L.M.S. Bridge Reconstruction. 





AN interesting example of bridge reconstruction, in 
which electric welding was used with advantage, was 
recently completed at South Tottenham, on the London, 
Midland and Scottish Railway. The work was carried 
out by Dorman, Long and Co., Ltd., to the designs of 
Mr. A. Newlands, M. Inst. C.E., chief civil engineer of the 
L.M, and S. Railway. The viaduct is a three-span, 
double-track, continuous girder bridge, 190ft. long, with 
plated deck and longitudinal timber way-beams carried 
by steel joist stringers. The main girders were sufficiently 
strong to carry the increased loading that had to be pro- 
vided for, but the stringers and cross girders were inade- 
quate, and thé deck steelwork had suffered considerable 
corrosion, 80 that the replacement of the whole deck 
became necessary. This work had to be done without 
any interfererice with the hormal traffic in either direction 
over the bridge. The existing cross girders were at 6ft. 
centtes. New cross girders were déesigned to fit between 
the old ones, also at 6ft: centres, and to be connected to 
the main girders by new gusset plates, fin. thick, welded 





the necessary degree of flexibility for expansion. 





to the main web plates. It should be noted that the 








vertical fillet welds on the gusset carry the full end reaction 


from the cross girder. The is stayed laterally 
by @ horizontal piece of plate welded to it and to the main 
girder. The new gussets came opposite to T stiffeners 
riveted on the outside of the girders, so that a riveted 
connection for them would have been difficult to arrange. 
It was considered that the welded connection involved 
the minimum of interference with the existing structure, 
besides being more expeditious and economical. 

The procedure adopted in replacing the deck was as 
follows. During the day the new gussets were set in 








100-TON PRECISION 


position and welded, the welders having to stop work 


Me ee 








and move out of the way when the trains passed. At 
the same time the rivets were cut out of the deck plating. 
There is a considerable amount of traffic on this line, and 
about an hour and a half of welding timé per day was 
lost on account of the trains. It may be mentioned, how- 
ever, that the welding operation lends itself better to 
interrupted work of this kind than drilling or riveting, 
since the welders’ equipment—electrode holder and screen 











New {Gusset AT END (OF OLD CROSS -GIRDER 


—is light and portable, and there is no noise to prevent 
him hearing the warning of the look-out man. The actual 
replacement of the deck was done early on Sunday 
morning, complete “‘ possession ”’ of the line being allowed 
from 11.10 p.m. Saturday to 7 a.m. Sunday. A length 
of track was then pulled up and the cross girder ends 
burnt off flush with the edges of the main girder flanges, 
so that the deck could be lifted out complete, two panels 
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at a time, by a locomotive crane. The new cross girders, 
stringers, and deck plates were then put in place and 
riveted up and the length of track relaid. It was estimated 
that four panels of the deck—that is, four cross girders— 
could be removed and replaced during each possession. 
Such good progress was made, however, that it was 
found possible to replace six panels each night. Only 
five week-end possessions were then required to complete 
the work instead of eight, as had been originally estimated. 
The engraving on the previous page shows details of the 
welding work required tor the new gussets and also at the 
end of the old cross girders. 








“ Pillar of Fire.” 


The 


Movorists passing along the Embankment, in London, 
are certain to have noticed the lighted pillars at each 
end of an “ island * by Charing Cross Underground station. 
Similar posts have been erected in other towns throughout 
the country, and are likely to prove very effective in 
indicating the presence of an island to both motorists 
and pedestrians alike. Each post is about 4ft. 6in. high, 
and beneath the top cap, completely hidden from view, 
and well protected from the weather, is a lighting 
mechanism. If electrically lit there is a single 100-watt 
lamp with a reflector and fuses, &c., while the use of gas 
involves a triple-mantle burner with reflector and lens. 
The body of the pillar is shaped rather like a lighthouse, 
with the difference that four narrow vanes extend from 
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ELECTRICALLY -LIT “PILLAR OF FIRE."’ 


the bottom to the top, with the result that four concave 
surfaces are exposed in directions at right angles to one 
another. These surfaces are enamelled in colours changing 
gradually from yellow at the base to crimson immediately 
under the cap. These colours have great visibility, 
both by day and, when illuminated, by night. Owing 
to the fact that the source of illumination is invisible, 
only casting its rays downward on to the body of the pillar, 
there is no vestige of glare. The accompanying engravings 
illustrate the construction of these “* Pillars of Fire,’’-which 
are made by the Cardiff Foundry and Engineering Com- 
pany, Ltd., of Cardiff. That firm was also responsible 
for their design. 








American Engineering News. 


Refuse Incinérators. 


THE design of incinerators for combustible refuse 
in American cities has been Jargely in the hands of patentees 
and manufacturers, but when -such incinerators were 
decided upon for the capital city of Washington the 
Comptroller-General held that it would be illegal to let 
contracts based on the different designs of different 
bidders. The tenders must all be based upon the same 
design. As a result, the preparation of the design was 
assigned to a firm of sanitary engineers. ‘The material is 
mainly such rubbish as paper, cardboard cartons, wooden 
boxes and barrels and street sweepings, together with a 
miscellaneous lot of bottles, tin cans, &. In dry weather 
its moisture content is about 5-5 per cent. and its calorific 

value about 5000 B.Th.U. per lb. In autumn, leaves 
nearly double the usual volume, and after heavy rains 
their moisture content is high. To prevent damage to 
the refractory linings by the high temperatures from dry, 
loose and combustible rubbish, excess-air ports are pro- 
vided, and are controlled by pyrometer thermo-couples 
in the combustion chambers. These ports are normally 
closed, but they begin to open at 1400 deg. Fah., and are 
wide open.at 1600 deg., at which latter time alarm bells 
ring, and an electric signal light indicates the state of the 
furnace. There are five furnaces, charged by buckets 
handled by an overhead crane and controlled from one 
stoking floor. The furnaces are 74}ft. by 18ft. and 7ft. 





THE ‘ANGINEERR 


— 


with grates divided into three sections by raised 
bars. Beyond .the furnace is the: combustion chamber, 
whose volume is 24 times that of the furnace. Ashes are 
dumped directly into motor trucks. The lining is 13}in. 
of fire-brick bonded into 12in. walls of red brick, with an 
exterior casing of steel plate. The brick chimneys are 
150ft. high above grate level,- 10ft. inside diameter at 
top, with a fire-brick lining supported independently of 
the chimney shell. Each incinerator is designed to con- 
sume 600 tons daily. 
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Earthquake-resistant Structures. 


Earthquake disasters, in America and Japan 
particularly, have led to extended investigations as to the 
design of earthquake-proof construction for large build- 
ings and bridge piers. Many such buildings have been 
erected, both of steel and concrete, and in California 
insurance rates are now adjusted according to the type of 
construction. In general, this construction is based on 
rigidity, but for heights exceeding ten stories it would be 
prohibitively costly to make the structure of earthquake- 
proof rigidity. The alternative then is to allow a 
certain definite degree of flexibility, using columns of 
known elastic modulus and deflection, these columns being 
free from any restraint except their own resistance. 
Such columns are most conveniently placed in the base- 
ment, being arranged in pairs or groups if their individual 
section is less than that required to support the super- 
structure. In the Olympic Club building at San Fran- 
cisco, this type of flexible basement construction is used, 
but the superstructure is rigid. This design is based upon 
experiments with models on a shaking table. Hither steel 
or concrete framing may be used, but earthquake resist- 
ance depends upon the walls, partitions, and floors. For 
low insurance rates, the walls and partitions must be of 
reinforced concrete. The main principle of earthquakes 
resistance is in unity of construction. As Professer Willis, 
of Stanford Univ ersity, has stated, the structure must be 
a coherent unit in which every part and every bond between 
parts shall be equally competent to take the stresses to 
which they will be subjected individually. This feature 
is attained by having the structure tied together by 
reinforced concrete floors and walls, whether the framing 
is of steel or concrete. Strength of exterior walls is of 
utmost importance, since as high as 95 per cent. of the 
total stresses may be taken by them. 


Manufacture of Rustless Steel. 


Special steels that will resist corrosion were dis- 
cussed extensively at a meeting of the American Society 
for Steel Treating, showing that many kinds of such steel 
are manufactured for diverse purposes and that their alloy 
composition must be varied to meet specific conditions. 
They are classed generally as low-chrome alloys (10 to 16 
per cent. chromium), medium-chrome (16 to 30 per cent.), 
chrome-nickel (18 per cent. chromium and 8 per cent. 
nickel), and complex-chromium alloys having other alloy 
additions. The first three are applicable to resist atmos- 
pheric corrosion (for which 10 per cent. chromium is the 
minimum), the second and third classes will resist liquid 
corrosion on immersion, while the last three will resist 
scaling at high temperatures. The ingots are made in 
electric furnaces, of either the arc or the induction type, 
as the chromium is readily oxidisable and must be melted 
under controlled conditions. The are furnaces are of the 
Heroult type, not larger than 15 tons capacity, but high- 
frequency induction furnaces up to 4 tons capacity are 
also used. In an induction furnace used at the Republic 
Steel Works, the metallic charge forms a ring of molten 
metal forming a secondary, with a copper coil as a primary. 
Ingots rarely exceed 5000 Ib. in weight. Steel with not 
more than 20 per cent. chromium may be rolled from the 
ingot, but the high-chromium and chromium-nickel steels 
are made in smaller ingots which are reduced by forging. 
Different methods in manufacture must be used with 
different grades of steel, and this is particularly the case 
with the complex-chromium steels. In the manufacture 
of sheet steel the production is about 33 per cent. of that 
of common sheet steel, owing partly to the fact that the 
reduction at each pass is 14 to 16 per cent., as compared 
with 25 per cent. for common steel. The slighter reduction 
is necessary to avoid breaking the surface skin or marring 
the corners. 


High-speed Cutting Tools. 


Considerable attention continues to be given to 
the special alloy steels used for cutting tools in American 
machine works and being adopted to a rapidly increasing 
extent. The most common grade appears to be that con- 
taining 18 per cent. tungsten, 4 per cent. chromium, and 
1 per cent. vanadium. Its special value lies in its ability 
to maintain hardness, strength, and cutting quality at 
high operating temperatures, even up to 1100 deg. Fah. 
With 14 per cent. tungsten, 4 per cent. chromium, and 
2 per cent. vanadium the cutting properties are high, but 
the hardening range is so small that extremely accurate 
heat treatment is necessary. This is about the highest 
proportion of tungsten that is considered advisable by 
American tool makers. Several experiments have been 
made in producing “‘ super-high-speed ’’ steels with rela- 
tively high percentages of different alloys, including 
tantalum and uranium, but the results thus far do not 
appear to warrant the increased cost. In certain steels, 
molybdenum is the principal alloy, while cobalt in 4 to 12 
per cent. content is sometimes added to the 18:4:1 
tungsten-chromium-vanadium steel. To this combina- 
tion, some manufacturers add 1 per cent. of molybdenum, 
especially if the cobalt percentage is relatively high. 
Cobalt has the special advantage of making the steel less 
liable to injury by overheating or underheating in the 
hardening process ; it also gives a high degree of strength 
and hardness at drawing temperatures up to about 
1100 deg. The ordinary or carbon steel tools begin to lose 
strength and hardness at 500 deg. Fah., but for tempera- 
tures below 400 deg. they are quite satisfactory and there 
is little advantage in using high-speed steel. While the 
use of high-speed steel is quite extensive, its introduction 
has been relatively slow owing to the necessity of re- 
designing the tools and the replacement of the older carbon 
steel tools, besides which not all machines can handle 
high-speed tools successfully. 
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South African Engineering Notes, 
(By our South African Correspondent.) 
General Manager, 8.A.R., Retires. 


Mr. J. R. More, general manager of the South 
African Railways and Harbours, went on leave of absenc: 
on February Ist, prior to his retirement from the service 
Mr. T. H. Watermeyer will act as general manager during 
Mr. More’s absence, Mr. John Rhys More has had thirty. 
seven years of railway service, during which ae rose from 
the position of assistant engineer on the Orange Frew 
State Survey, to that of general manager of the railways 
of the Union. The son of a traffic manager of the Capo 
Government Railways, he started his railway career at 
the age of twenty-three, and three years later receive:| 
his first transfer—to the post of district engineer at 
Mafeking. In 1905 he became superintendent of th: 
Avontaur line at Port Elizabeth, and at the time of Union 
he was made divisional superintendent at Kimberley 
Subsequently, he was sent to Port Elizabeth in the sanx 
capacity. During the Great War he went to South-Wes: 
Africa as Assistant Director of Railways, and in 1916 
a year after his transfer—-he was promoted to the post o/ 
director. Two years later he was assistant general manage: 
at Bloemfontein. In 1921 he became general manager o| 
System D at Durban, and in 1927 he succeeded Sir William 
Hoy in the post from which he is now about to retire. 


Municipal Schemes. 


The Provisional Administrator of the Transvaal 
has approved provisionally a new electric lighting scheme 
which the Lichtenburg Town Council proposes to embark 
upon, and has agreed to the Council calling for tenders 
for the erection of the plant. It is estimated that the 
scheme will cost £19,000. Mr. E. Val Davies, of Johannes 
burg, has been engaged by the Butterworth Town Council 
to report upon the possibilities of an hydro-electric scheme, 
as there is useful water power available a few miles from 
the town. The Port Elizabeth Municipality, taking 
advantage of the huge sums of money that have returned 
from overseas since the South African pound came to a 
parity with sterling, has raised a loan of £250,000 at 44 
per cent.; £181,000 is for a new waterworks scheme. 
Important capital schemes are to be embarked upon in 
this year by the Vereeniging Town Council. For years 
certain necessary improvements, such as waterborne 
sewerage, have been discussed, but without getting further. 
lt is now estimated that the schemes under consideration 
will cost £120,000. The waterborne sewerage scheme is 
to be started at an early date, and this undertaking will 
cost £80,000. 


Cost of Union Sleepers. 


An interesting comparison of the cost and 
durability of South African and imported sleepers is 
given in the Auditor-General’s report on the Union 
railways and harbour accounts, The average prices of 
Class |. sleepers as at the end of the last financial year 
were : South African yellow wood (creosoted) per sleeper, 
8s. 8#d.; Australian jarrah (uncreosoted), 6s.; European 
steel sleepers, 9s. 3d. The estimated life of the different 
classes is stated to be: European steel sleepers, 30-35 
years; Australian jarrow (uncreosoted), 16-20 years ; 
South African (creosoted), 12-15 years. Wooden sleepers, 
it is pointed out, require chairs, coach screws and keys, 
or, alternatively, sole plates and coach screws, the cost 
of which is approximately 5s. 9d. and 2s. 10d. per sleeper 
respectively, and additional to the cost as shown above. 
In the case of steel sleepers accessories are supplied with 
the sleepers and are included in the cost. 


Doubling Natal Main Line. 


Work is to be begun unmediately on the doubling 
of two of the longest tunnels in the Union—Deloille 
Wood and Shongweni, in Natal. For the next two years 
drills will be working incessantly getting through the 
solid granite. The contracts for the boring have been given 
out, and are £25,000 and £24,000 respectively. With the 
letting of these contracts work will be begun on the most 
important part of the gigantic scheme now in hand of 
doubling the Natal main line at a cost of £500,000 or so. 


Synchronous Condensers. 


The Victoria Falls and Transvaal Power Com- 
pany, Ltd., is installing at the new Vlakfontein distribu- 
tion station two 20,000 kW synchronous condensers 
and a 20,000 kVA synchronous condenser at the Robinson 
compressor: station. The Robinson station condenser 
will help to correct the power factor of the increased output 
from Vereeniging, and will also enable greater flexibility 
in voltage regulation to be attained in this area. Arising 
out of the extended power requirement of the East Rand 
has been the construction, by the same company, of two 
80,000-volt transformer lines from the Vereeniging 
station to Vlakfontein, about 5 miles south of Springs. 
At Viakfontein the distribution station has been built 
from which power from Vereeniging is reticulated, and 
the supply of wattless current will enable the voltage to 
be maintained in the event of one line having to carry 
the whole lot while the other line is out of service. The 
machine at the Robinson compressor station is to be used 
with a water-cooled air-cooler, working on the closed 
circuit system, while the two condensers at Vlakfontein 
will take the air through Visco filters and, after passing 
through the machine, the air will be disc sharged through 
ducts to the outside of the station. Each machine is 
rated at 20,000 kVA, 10,500 volts, 50 periods, 1000 r.p.m. 


Johannesburg’s Tramways. 


The Johannesburg Municipal Council is having 
to face increasing and heavy losses on its tramway traffic, 
into which the competition of private omnibus owners is 
making big inroads. The Tramway and Lighting Com- 
mittee of the Council has had before it tenders for the 
latest luxury type of tramcars, and has decided to recom- 
mend the purchase from overseas of five of the most 
modern all-steel lightweight tramcars. These will be 
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more comfortably fitted than the present types in Johan- 
nesburg. The Committee also recommends the purchase 
of twenty-five additional double-decker motor omnibuses 
of either petrol or heavy-oil consumption. 


Union’s Powerful New Engines. 


A successful test has been carried out by the 
Union Railway Administration with one of two recently 
introduced three-cylinder experimental main line engines. 
The general manager states that the locomotives have 
a maximum tractive effort of 53,650 1lb., and are the 
heaviest non-articulated engines in the service. The 
total weight of engine and tender in full working order 
is 187 tons. The test was carried out over the curves and 
gradients on the line over the Hea River Mountains, the 
stiffest climb between Cape Town and Johannesburg 
(9&6 miles). The train consisted of fourteen saloons 
and was hauled from Cape Town to Tower River to the 
time of the main line passenger trains. The test was 
successful, and the train ran to time, without assistance 
of a banking engine, from De Doorns to Tower River. 
The engine took the load smoothly and the maximum 
H.P. of which the boiler is capable was absorbed. The 
result of the test demonstrated the possibility of providing 
engines of suitable design to haul heavy passenger trains 
up the Hea River Mountains without the aid of a banking 
engine. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Quiet Position. 


QureT conditions continue, alike in industrial 
circles in the Midlands and Staffordshire and on the 
Birmingham iron and steel market. The past week has 
not produced any definite sign of expansion of demand, 
and the circumstances ruling throughout the area are 
such as they have been for some weeks past. Output 
from all the heavy industries is at a slow rate and em- 
ployment is irregular. Where an improvement has been 
made in production it is largely confined to light engineer- 
ing products, and a wide range of hardware and electrical 
goods. The demand for iron and steel is maintained, and 
there is a good call for special steels, but the dullness of 
constructional engineering and most of the heavy sections 
of the trade is still pronounced. The activity of the forges 
and casting shops strikes a hopeful note, but the upward 
tendency is slow, and some of the centres in the Black 
Country where the heavy trades predominate are feeling 
the depression severely. The nut and bolt and washer 
trades keep up a moderately good output, a fair propor- 
tion of export business being received. The heavy edge 
tool industry is doing much better, and works are in some 
instances on full time. The number of hands engaged, 
however, is much below normal. Automobile engineers 
are moderately active, and some of the Coventry firms are 
very well employed on export account. There are evidences 
of quite a good season for many manufacturers. There is 
little business passing on the iron and steel exchange in 
Birmingham. Consumptive requirements are easily met 
by small tonnage orders. Some local industrialists are 
‘irm in their belief in a spring revival, but this optimism 
1s not borne out by inquiries for forward business, which 
are mostly for small tonnages. However, some additional 
orders for rolling stock placed with local wagon-building 
concerns and orders placed at the B.I.F. with manu- 
facturers encourage the hope that requisitions for finished 
steel and iron will expand in the near future. Confidence 
in the months to come is maintained, but only with 
diffieulty. 


Electricity a Basic Industry. 


In proposing the toast of * The British Electrical 
Development Association,” at a dinner in Birmingham, 
given by the Midland area of the Association, Sir Andrew 
Duncan, Chairman of the Central Electricity Board, said 
the part electricity would play in the future of the industry 
of this country was such that they were entitled to regard 
themselves as a real basic industry. It was unquestioned 
that the great national network of transmission lines would 
make it more possible for the older industries which were 
reorganising and for the new industries to establish them- 
selves in areas away from the congested areas, and they 
were playing a great part in the decentralisation which 
was a natural reaction from the centralisation of the last 
century. Although they had a great part to play in indus- 
trial development in the near future, they recognised also 
the large sphere of domestic and social opportunity waiting 
to be developed. Councillor H. E. Beale, President of the 
National Chamber of Trade, in toasting “Trade and 
Industry,” referred to the progress of the electrical industry 
in refreshing contrast to the position in many other fields 
of industry. He said employment had improved and the 
industry enjoyed an enormous home market, both for 
electrical energy and for electrical products. Electrical 
development, however, could not find its full opportunity 
apart from general industrial revival. 


Work for the Midlands. 


Work, in connection with contracts for the South 
African Railways of a substantial character has come to 
Black Country firms recently. The Great Western Rail- 
way Company has also provided local rolling stock 
builders with additional employment. To enable coal- 
owners to co-operate in their policy of using larger wagons, 
the G.W.R. Company has placed an order for 4000 20-ton 
wagons with six companies at Birmingham, Cardiff, 
Chepstow, and Gloucester. Twenty pairs of articulated 
coaches for the London and North-Eastern Railway Com- 
pany are to be built at Saltley and Smethwick, the order 
being equally divided between the Metropolitan-Cammell 
Carriage, Wagon and Finance Company, Ltd., and the 


Steel and Tariffs. 


The Earl of Dudley, a Black Country iron and 
steelmaster, expressed satisfaction at the beneficial effect 
tarifis had had upon the steel industry, at a recent gather- 
ing in Dudley. He pointed out that the foreign stocks of 
steel which had passed into this country in such volumes 
for so many years were by no means absorbed yet, and 
until they were it was only natural that orders for the 
home market would not reach normal. But, he said, it 
had been obvious during the past few weeks that British 
steelmakers were able to quote in the British market for 
the first time for many years on a competitive basis with 
foreign manufacturers, in spite of the discrepancy of hours 
and conditions of work and wages as between this and 
Continental countries. When by international co-opera- 
tion that discrepancy was removed, England would be 
placed in a very favourable position. 


Finished Iron. 


In the finished iron trade of Staffordshire the flow 
of business is spasmodic, and orders are confined almost 
solely to small parcels. Few, if any, of the mills are able 
to make full time. Makers of best-grade bars are in the 
more fortunate position. Their product is always more or 
less in demand for special engineering requirements, and 
they can count upon receiving all the available business. 
In the Crown bar branch makers have to compete with 
producers in other districts, and, as these latter are pre- 
pared to do business at a lower figure than Staffordshire 
makers, it is obvious that local ironmasters have to fight 
hard for orders. True, they claim to have a superior ison, 
but price considerations seem the main concern of pur- 
chasers these days. In the common bar department of 
the iron trade, Staffordshire makers are still unable to 
compete with their foreign rivals. Nut and bolt and 
fencing works and other consuming trades in this area are 
buying by far the greater portion of their material from 
Belgium. It is procurable at more than 20s. per ton less 
than the minimum Staffordshire figure. The other 
branch of the iron trade, that devoted to the rolling of 
strip, is moderately active, but business is inclined to fall 
away rather than mend. Selling prices of the various 
grades of iron are unchanged on the week. Marked bars 
are quoted £12 per ton at makers’ works, Crown bars 
£8 12s. 6d. upwards, nut and bolt bars £8, fencing bars 
£7 15s., and iron tube strip £10 7s. 6d. to £10 10s., all per 
ton delivered. 


Steel. 


Specifications for finished steel are difficult to 
secure, owing to the slackness in the heavy industries. 
The tonnage on order is not enough to keep the local mills 
occupied regularly. Structural business is keenly com- 
peted for, but building contracts continue scarce. More- 
over, they are not very remunerative when secured. 
Importing merchants are offering finished steel at reduced 
prices, but they are making few sales of any account in 
this area, owing to the fact that most of the engineers are 
supporters of the local steelmasters and participants in 
their special rebates scheme for buyers of British steel 
exclusively. Native steel makers have made no altera- 
tion to their quotations to meet the new situation. Angles 
are quoted £8 7s. 6d., less 15s. rebate; tees, £9 7s. 6d., 
less 15s.; joists, £8 15s., less 22s. 6d.; ship, bridge, and 
tank plates, £8 17s. 6d., less 15s. Boiler plates, prices of 
which are not controlled, are £8 5s. upwards. Local steel- 
makers are able to make some headway in sales of billets 
now that foreign billets are too dear to make importation 
to the Midlands worth while. Foreign small steel bars are 
obtainable at prices which show a considerable advantage, 
but there is practically no demand from the local market. 
The delay in the settlement of negotiations on the Con- 
tinent has caused a depression in foreign quotations. 
Steelmakers in France and Belgium are showing some 
anxiety to obtain business in this market. Merchants in 
Birmingham are unable to stimulate interest amongst 
consumers, for they have sufficient supplies to cover their 
needs, and prefer to await developments on the Continent 
before deciding to: make fresh purchases. Sales of native 
half-products are made at last week’s prices, viz., small 
steel bars re-rolled from Continental billets, £6 12s. 6d. 
upwards ; all-British bars, £7 upwards; mild steel billets, 
£5 to £5 7s. 6d.; and sheet bars, £4 17s. 6d. upwards 
delivered. 


Pig Iron. 


The situation ‘in the Midland pig iron industry is 
unaltered on the week. Present output continues in 
excess of demand, which is due in some measure to the 
smallness of requisitions against existing contracts. New 
business is very difficult to obtain. There are evidences 
of some awakening at the lighter foundries in this district, 
and as spring advances so should demand for foundry pig. 
There is no improvement at the heavy engineering 
foundries, and their calls upon the blast-furnacemen are 
but meagre. Selling prices of Derbyshire, Northampton- 
shire, and North Staffordshire forge and foundry irons are 
as fixed by the Central Pig Iron Producers’ Association. 


Galvanised Sheets. 


The market for galvanised sheets continues quiet, 
and buyers are very cautious. Midland makers are not 
obtaining sufficient specifications to keep the mills fully 
employed. Belgian competition in overseas markets 
remains an important factor. There is said to be any 
amount of business held up by lack of purchasing power. 
Hopes of a revival of buying are maintained. Business 
on home account keeps up remarkably well, and quite 
recently some excellent orders are reported to have been 
received. It needs a very much larger export business, 
however, to keep the miils rolling. There is no change in 
values, sheets being firmly quoted at the agreed rates of 
the associated makers. Black sheets are regular, alike 
as to demand and selling price. Tin-plates are selling 
steadily at about lds. 9d. There is a shortage of wasters, 
and some mills are asking almost as much for them as for 





LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Order Book Additions. 


Contracts secured by Lancashire firms recently 
include an important one for gasworks plant and exten- 
sions, the value of which is in the region of £150,000. 
This is for the Municipality of Copenhagen, and has been 
secured by West’s Gas Improvements Company, Ltd., of 
Miles Platting, Manchester, the contract including the 
installation of carbonising plant. A considerable portion 
of the work covered by the contract will be carried out 
in Denmark, but weleome employment will also be pro- 
vided in Manchester. The India Office has placed a con- 
tract with Crossley Motors, Ltd., of Gorton, Manchester, 
for twenty-four six-wheeled cross-country vehicles, capable 
of travelling over unbroken country. The machines are 
fitted with two gear-boxes, which give a range of eight 
speeds. The Lancashire Steel Corporation, Ltd., of Irlam, 
near Manchester, is among the British firms te benefit 
from the orders placed by the South African Railways, 
the firm having secured a substantial contract for rails, 
delivery of which is to begin immediately. It may be 
mentioned, incidentally, that Irlam is one of the best- 
situated areas in the north-western division from the point 
of view of employment. 


Engineers’ Export Markets. 


Whilst some improvement in the home trade has 
been experienced, Mr. L. E. Mather, chairman. of Mather 
and Platt, Ltd., of Newton Heath, Manchester, speaking 
at the annual meeting of the company, stated that what 
has been gained on the home swings has been lost on the 
foreign roundabouts. Mr. Mather referred in some detail 
to the company’s experience of the Russian market during 
the past year. ‘ Our electrical and pump departments,” 
he said, “‘ were well occupied during the first half of the 
year with power station and industrial work at home and 
with Russian contracts abroad. Latterly, the Russian 
demand has greatly diminished, partly due to the com- 
pletion of the first Five-Year Plan, and partly to the 
British Government’s notice to terminate the trade agree- 
ment.’ The Russian market has been one of the few 
during the last year to take large quantities of British 
manufactured goods, and Mr. Mather stressed the urgent 
necessity for a new and more permanent trade agreement 
between the two countries. In the important market in 
British India, the speaker stated that, whilst political and 
economic troubles had affected their business materially, 
the company had maintained a strong position in spite of 
keen foreign competition. 


Non-ferrous Metals. 


Slow trading conditions continue in almost all 
sections of the non-ferrous metals markets, and, except 
in spelter, which has further gained ground slightly, values 
are lower on balance for the week. The demand for copper 
has been very moderate, and both standard brands and 
refined descriptions of the metal are cheaper, the former 
being lower by between 5s. and 7s. 6d. per ton. Notwith- 
standing some slight improvement in the statistical position, 
tin prices have failed to recover any portion of the losses 
of the two previous weeks. On the contrary, a decline 
of about 12s. 6d. per ton on balance has brought quota- 
tions in this section back to where they were in the second 
half of January, the whole of the rather substantial gain 
in subsequent weeks having been wiped out. A quiet 
demand for lead, coupled with an increase in stocks held 
in this country, has had a depressing influence on values, 
and a loss on the week of 5s. per ton has served to neutralise 
the advance of the previous week. Cartel news has had 
a “ bullish ” influence on the spelter market, and, in spite 
of moderate buying interest in the metal, quotations are 
dearer on the week by between 5s. and 7s. 6d. per ton, 
currént values being on a higher level than they have been 
at any time since late in January. 


Iron and Steel. 


Apart from a slightly better movement of certain 
descriptions of steel, trading conditions on the iron and 
steel markets here remain disappointingly slow. There 
has been no improvement in the foundry trades generally, 
and except in the case of foundries connected with one or 
two favourably situated speciality branches operations 
are far from brisk. There is no forward buying of any 
consequence and in the aggregate deliveries are barely 
up to the level of those in the closing months of last year. 
For delivery to users in the Manchester zone, Staffordshire, 
Derbyshire, and Cleveland brands of No. 3 iron are all 
quoted at 67s. per ton, with Northamptonshire at 65s. 6d., 
Derbyshire forge at 62s., Scottish foundry at about 82s.. 
and West Coast hematite at 80s. 6d. The demand for 
finished iron is quiet, but prices keep up at £9 15s. per 
ton for Lancashire Crown bars and £10 ds. for best quality 
material. In the steel trade constructional material is 
being bought generally in small quantities, and at the 
moment there is little sign of seasonal improvement in 
this branch. Some steel makers, however, report a some- 
what better movement of plates and certain classes of 
bars, but the call for special alloy steels is on quiet lines. 
Virtually no forward buying is going on, orders being 
limited to early requirements. Boiler plates are quoted at 
about. £8 7s. 6d. per ton, with small re-rolled bars at 
£6 12s. 6d. to £6 15s., joists at £8 15s., sections at £8 7s. 6d., 
tank plates at £8 17s. 6d., and 3in. bars at £9 7s. 6d. 


BARROW-IN-FURNESS. 


Hematite. 


There is very little change in the hematite pig iron 
market. It keeps steady and the slight improvement noted 
some weeks ago is maintained. Home buyers are certainly 
taking more iron than they were a few months ago, and 
there is a slight tendency towards improvement in Con- 
tinental business, though, in the latter, there is still not 
very much activity. The steel departments are taking a 
fair proportion of the output locally, and stocks are not 
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allowed to increase. It is not likely that the Ulverston 
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works will restart unless orders exceed the output of the 
three furnaces at Millom, which are in the same company 
group. The iron ore trade is about the same. The hoop 
mills and small section mills devoted to special work are 
fairly well employed. Shipping is dull. Fuel is in quiet 
demand. 








SHEFFIELD, 
(From our own Correspondent.) 
A General Survey. 


THE month of March promises to be somewhat 
better than February in regard to output and turnover 
in the Sheffield trades, but there is no indication yet of 
any all-round revival. Production of open-hearth steel 
remains at about late levels, and although one plant is 
reported to show an increase, employment is much below 
capacity. The position at the rolling mills is irregular, 
While a few are able to run five days a week, and some 
of the special section rollers are on full time, the majority 
are in a much less satisfactory position. Orders are badly 
needed at the forges, where short time is the rule. There 
is not: much improvement on that side which deals with 
shipbuilding requirements. Prospects, however, are 
better with regard to the use of steel in the fittings of 
ships, which is expected to be more extensively employed 
in the future, and to replace wood for hatches and decks, 
besides cabin linings and furnishings. The demand for 
railway material, although still slow, shows some signs of 
progress, and work for some months will be provided by 
an order for wheels and axles which has lately been placed. 

Special Lines. 

During the last week or two several useful orders 
have been received for special lines of steel and steel 
products. One relates to big dredger buckets for Russia. 
In another case, a firm has on hand a substantial contract 
for steel castings of a special character. It does not appear, 
however, judging from the condition of the market for 
ferro-alloys, that the sales of special steels are now much 
greater than they were twelve months ago, when foreign 
competition was at its height. Although prices of all 
kinds of alloys are now extremely low, and tungsten, 
in particular, is not thought likely ever to be cheaper 
than it is to-day, there is little ordering of a forward 
character, and hand-to-mouth business is the rule. The 
stainless steel trade is able to give a good report of its 
activity in sheets, suitable for working up into various 
finished forms. The makers of these sheets have never 
previously been so busy, and several mills have been work- 
ing overtime. In other respects, the trade is moderately 
busy. In the file trade, conditions are quiet, the last few 
weeks having shown some decline in demand. About 
half a dozen firms are sharing the annual contract for 
files for the Admiralty, amounting in all to about 20,000 
dozens. This is a much smaller quantity than was required 
in the days of the big Navy. 


A Warning to Steel Users. 


At the annual meeting of the Sheffield Advisory 
Committee last week, Mr. R. T. Wilson, Law Clerk to the 
Cutlers’ Company, gave a warning to steel users. He said 
the public ought to be on their guard against salesmen 
who went about recommending the supposed merits of 
certain steel which was offered at a high price to the 
customer, who was invited to sign an order, and often 

«did so under the impression that he was merely ordering 
a small sample bar, but, much to his surprise, received a 
bar of steel several feet long, and found on analysis 
that the steel supplied was of very ordinary quality. Cases 
in the Courts have been reported where the customer had 
successfully resisted the claim against him, but sometimes 
the customer shrank from publicity and paid the amount 
demanded. It was easy for anybody requiring steel to 
buy it from reputable manufacturers in Sheffield or 
elsewhere. e 


Quicker Coal Production. 


At the Yorkshire Main Colliery, Edlington, near 
Doncaster, a new type of coal conveyor has been installed 
which enables a collier to produce more coal per shift. 
It is of the endless belt type, and carries the coal direct 
from the face to the tubs in the main road. It is moved 
up every day as the face is pushed back—an average of 
4ft. per day. The conveyor is installed in the west district, 
where the coal face is 200 yards wide and the seam 6ft. 
thick. 


A Russian Tribute. 


The internationalism of science has beeii illus- 
trated by the action of the Academy of Sciences of the 
U.S.S.R. in electing Sir Robert Hadfield, the distinguished 
Sheffield metallurgist, as one of its honorary members. 
The election was marked by a gathering in London, at 
which an interesting speech was made by M. Maisky, 
the Russian Ambassador. He pointed out that since the 
revolution the scientific development of the Soviet Union 
had gone on by leaps and bounds, and special stress had 
been laid on metallurgy, which played, at the present time, 
a conspicuous part in the reconstruction of the Union. 
In this immense scientific and cultural work Russia gladly 
accepted foreign assistance. In spite of fundamental 
differences, in many ways, existing between Great Britain 
and the U.S.S.R., Russia highly appreciated all that was 
good and valuable in British culture from the point of 
view of the people of their country, and they were prepared 
to incorporate it in the new Soviet culture. The election 
of Sir Robert Hadfield to the honorary membership of 
the Soviet Academy of Sciences was the most recent 
illustration of this general tendency. Although Sir 
Robert was British, the citizens of the Soviet Republic 
were proud of him for his great services to international 
science, because, as a scientist, he belonged not only to 
his own country, but to the whole community of mankind. 


Cutlery and Plate. 


There is little demand for high-class cutlery, 
and the trade in medium classes is only slow. The same 





remark applies to electro-plate. Some firms, however, are 
doing well, and one of them—Viners, Ltd.—announces 
its intention to build two new factories. which will find 
employment for over 1000 people. The activity of the 
safety razor blade branch is well maintained. Several 
firms engaged in this trade are doing good business at 
Olympia. Scissors form another busy section, and a 
group of local cutlery firms has organised a co-operative 
factory for the production of these goods on the premises 
of one of them—Harrison Brothers and Howson. The 
other firms concerned are Joseph Elliot and Sons, Ltd., 
J. and W. Ragg, G. Platts and Son, Ltd., and George 
Butler and Co., Ltd. The business has been registered 
with the title of Eldon Suppliers, Ltd., and all orders 
received by the firms named will be executed from the 
co-operative factory. Tenders are out for twelve months’ 
supplies of cutlery and electro-plate for the Navy. The 
items include 30,000 all-steel table knives, 500 carving 
knives, 828 carving forks, several thousand bread, cooks’, 
and butchers’ knives, and (for officers’ use) 1860 stainless 
table knives hafted in ivory, as well as a good quantity 
of plated articles of table ware. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Expansion. 


INDICATIONS are not lacking that inquiries for 
iron and steel are becoming more plentiful and orders more 
numerous. Business is expanding in many directions, and 
the fact that preparations are now afoot for the restarting 
of several more blast-furnaces and for increasing opera- 
tions at several steel-producing plants is the best evidence 
that a period of greater industrial activity is at hand. 
Directly and indirectly, well over 1000 men in Cleveland 
who are now idle will be provided with employment as a 
result of the decision of the directors of the Skinningrove 
Iron and Steel Works to resume operations at the beginning 
of next month. During the past four months the works 
have been idle for the completion of an extensive scheme 
of reconditioning. These alterations, which embrace the 
whole of the plant, are now approaching completion, and 
it is confidently believed, will result in increased output 
and substantial economies in the cost of production. Of 
the five blast-furnaces at these works, two are to be put 
into operation next month, and it is hoped also to operate 
the melting shop and rolling mills to capacity as a result 
of the improving market for steel. The decision is of 
special interest to the Cleveland district because at these 
works the iron and steel is manufactured from ironstone 
mined out of the Cleveland hills. The effect, therefore, is 
far-reaching, because no foreign payments need be made 
for imported ore, and, on the other hand, a substantial 
volume of,employment will be provided for Cleveland 
miners who have latterly been unemployed. The re- 
starting of the coke ovens at the works will also indirectly 
provide employment for a considerable number of Durham 
miners. Dorman, Long and Co., Ltd., have decided to 
put another furnace into blast at their South Bank Works 
on April Ist. The Furness Shipbuilding Company, Ltd., 
Haverton Hill-on-Tees, is about to lay the keel plates of 
three large steamers with an aggregate deadweight tonnage 
of 25,000 tons, and, as stated last week, Smith’s Dock 
Company, Ltd., has booked sufficient work to justify the 
reopening of its river Tees dockyard, which has been closed 
since last autumn. 


Cleveland Iron Trade. 


The Cleveland pig iron market is steady, with a 
strong undertone of confidence, which the events of the 
past few days have done much to justify. As already 
indicated, three more blast-furnaces will be started in the 
near future, and in the meantime stocks of iron are being 
steadily drawn upon to meet current requirements. 
Export sales are light, but are expected to improve when 
the Baltic ports reopen. Quotations for shipment abroad 
vary, but for other business prices are rigid. To con- 
sumers on Teesside, No. 1 Cleveland foundry iron is 65s., 
No. 3 G.M.B. 62s. 6d., No. 4 foundry and No. 4 forge each 
6ls. 6d. North of England buyers beyond the Teesside 
district have to pay 2s. above the foregoing figures, and 
delivery prices to customers in the Glasgow area are 3d. 
above the charges made to local users. 


Hematite Pig Iron. 


Fairly brisk conditions prevail in the East 
Coast hematite pig iron trade. Sheffield firms have placed 


-further considerable orders, and business is anticipated 


from South Wales.. Terms obtainable are still very low 
compared with rates ruling for Cleveland pig iron, but are 
firming up, notwithstanding heavy stocks at most of the 
works. Recognised market values of mixed numbers are 
based on 59s. f.o.t. and f.o.b. 


Ironmaking Materials. 

The prospective expansion of pig iron production 
has not yet brought in any new business in the foreign 
ore trade, though deliveries against old contracts are 
being speeded up. The prompt price of best Rubio ore is 
unaltered at 15s. 3d. c.i.f. Tees. The coke market is still 
dull, and down to 15s. 6d. has been accepted for Durham 
blast-furnace qualities delivered at the works. 


Manufactured Iron and Steel. 


Manufactured iron and steel prices are all un- 
changed, but there is a better flow of specifications, and 
the works have more employment in sight. Departments 
engaged on manufacturing material for railways are turn- 
ing out rather heavier tonnages, and producers of ship- 
building material have better order books than for a con- 
siderable time. Scarcity of several kinds of iron and steel 
scrap is becoming more and more acute. The opinion 
prevails that quotations have not yet touched top and 
buyers are keen. A recent feature has been the rise in 
light black iron for bundling purposes, up to 17s. 6d. 
having been paid. Light cast iron is quite 38s., and heavy 





cast iron realises 42s. 6d. Buyers of heavy steel scrap are 
prepared to place orders at 45s. 


Imports and Exports. 


Foreign competition in the iron and steel trad» 
has been practically eliminated on Teesside. This ix 
reflected in the return of imports presented at this week’s 
meeting of the Tees Conservancy Commission, showing 
that during the past four months 2885 tons of iron and 
steel were imported from foreign sources, as against 
64,772 tons in the corresponding period a year ago. 
During February the imports totalled only 928 tons, as 
compared with 1092 tons in January and 14,498 tons in 
February last year. The exports of all descriptions of 
iron and steel from the Tees during the month of February 
amounted to 23,580 tons, which compares with 32,333 
tons in January, when, of course, there were three more 
working days. The shipments of pig iron declined from 


| 9250 tons to 7454 tons, this latter figure including 5115 


tons coastwise and 2339 tons to foreign ports. There was 
a still more substantial contraction in the clearance of 
manufactured iron and steel, the January figure being 
23,083 tons, and the corresponding figure for February 
16,126 tons, of which 7841 tons went coastwise and 8285 
tons to foreign destinations. The biggest shipment— 
2491 tons—went to South America, 1924 tons to India 
and Ceylon, and 1863 tons to South and East Africa. 


The Coal Trade. 


Under a heavily sustained demand for all brands 
of Northumberland coal for home requirements, market 
values are holding firm. The export trade, however, 
remains dull, with new business scarce, and demand under 
old contracts at a minimum, but contractors are not harried 
by collieries as they can clear all available supplies in 
other trades. Best Northumberland steams are 13s. 6d. 
to 13s. 9d., and Tyne primes at 13s. 3d. to 13s. 6d. Other 
classes are scarce at 12s. 6d. Small steams are quoted 
firmly at the schedule prices of 8s. to 9s., but the general 
output is absorbed in the demand for graded coal. Much 
less favourable circumstances prevail in Durham, where 
the demand has fallen away greatly in recent weeks. 
Collieries are apprehensive as to the forward position for 
any class of fuel. Pits in Durham that have not lost any 
time for months are now experiencing idle days, and the 
immediate outlook for them is very uncertain. The county 
has not the volume of coastwise trade enjoyed by North- 
umberland, and there is no improvement in the inquiry for 
manufacturing fuel. For April and onwards there are a 
few inquiries circulating for gas coal, but the total is not 
large, and the market is unaffected, remaining dull in 
tone, with prices generally at a low level. Best gas coals 
are obtainable at 14s. 6d. and secondary gas at 13s. to 
13s. 6d. Coking unscreened are at a minimum of 12s. 6d. 
to 13s. 3d., and find little favour among exporters. The 
bunker trade is slow and easy in tone, with best qualities 
at 13s. 9d. to 14s. A good inland demand for gas coke for 
household purposes is absorbing production, and there is 
no special pressure of supplies for early export shipments. 
Prices are holding steady at 18s. 3d. for best kinds and 
21s. 6d. for vertical. Patent oven coke requirements con- 
tinue on the easy side, and there is no material change in 
the general position or in prices. Sellers readily quote at 
14s. 6d. to 15s. and superior brands at 15s. 6d. Coke nuts 
are in quiet demand at 16s. to 17s. 6d. 








SCOTLAND. 


(From our own Correspondent.) 
Shipbuilding. 

Durine February more new shipbuilding orders 
were placed than in any similar period during the past 
two years or so. Government work certainly bulked 
largely, but in ordinary merchant work there was a big 
improvement compared with this time last year. It cannot 
be said that anything in the nature of a boom is anticipated, 
but there is no doubt that the work secured should 
eventually provide employment for thousands of men in 
the shipyards and engine shops. The yards on the East 
Coast have also participated in the improvement. The 
Burntisland Shipbuilding Company has half a dozen 
cargo boats on hand, and the Caledon Shipbuilding and 
Engineering Company, Dundee, has two vessels on the 
stocks ; while Henry Robb, Ltd., Leith, has in progress 
a Diesel-electric tug for London owners. The output 
from Scottish yards since the beginning of this year has 
been negligible, the total amounting to only five vessels 
of 3967 tons aggregate. 


Steel. 

Some improvement is noticeable in the demand 
for heavy steel. Producers have been rather better 
employed of late, home requirements having increased to 
some extent, and export being on a more satisfactory 
scale. A further improvement is expected as the season 
advances. 


Steel Sheets. 


There is a bettér inquiry in the market for sheets 
and a prospect of still better employment at the works, 
particularly those producing light grades. Heavy sheets 
and galvanised sorts are not very prominent. 


Tubes. 
Conditions in the tube trade are more active. 
There is a fairly brisk demand for small diameter butt- 
welded tubes for shipment to Australia in anticipation 
of increased tariffs on imports into that country. 


Tron. 
The position in the iron market is unchanged. 
Bar iron and ré-rolled steel bars are inactive, owing in a 
measure to keen competition. Bar iron is unchanged at 
£9 15s. home and £9 5s. per ton export, and re-rolled steel 
bars at £7 5s. home and £6 10s. per ton export. 
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Pig Iron. 


Business in pig iron is still restricted, and require- 
ments are easily satisfied by the output from the two 
furnaces in action and withdrawals from stock. The 
recent reductions in price have not proved beneficial so 
far. There has been some movement in scrap and a firmer 
tone is in evidence, heavy steel now being quoted at 40s. 
io 42s. 6d. per ton, and cast iron machinery at 50s. to 
52s. 6d. per ton. 


Coal. 


Scottish fuels for export are now inclined to ease 
in price, supplies being more plentiful owing to lessening 
home demands and restricted shipments to Northern 
ireland and the Free State. Business is still more or less 
for prompt shipment, forward transactions being prac- 
tically impossible with prices at present levels and foreign 
competition so keen. Lothians and Fifeshire steams are 
still comparatively strong for prompt, and washed nuts 
in all districts, though a trifle irregular, are fairly strong, 
especially singles. Aggregate shipments amounted to 
212,414 tons, against 218,835 in the preceding week and 
244,784 tons in the same week last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Coal Trade. 


Ir is not surprising that the figures of coal and 
coke exports last week from the six leading ports in this 
area showed a falling off, as the working conditions at the 
pits were scarcely normal, following upon the blizzard 
experienced in this district, and, furthermore, a good deal 
of tonnage was delayed. According to the returns of the 
Greet Western Railway Company, the total quantity for 
last week came to only 343,725 tons, which was 18,005 
tons less than in the preceding week and compared with 
437,013 tons for the corresponding period of last year. 
At the end of last week the position of most collieries was 
none too satisfactory, inasmuch as there were no less than 
forty-four idle tipping appliances at the various docks, 
and this week did not make a very good start, as, despite 
the arrivals of tonnage over the week-end, the number of 
idle tips was thirty-three, and only four steamers were 
waiting to berth, these four being at Port Talbot. Although 
chartering of late has been on a fair scale it cannot be said 
that it has been at all active, and the prospects are that the 
returns of shipments for this week will not show much, 
if any, recovery upon the returns for last week. The 
demand for coals for early loading is too sluggish to infuse 
real life into export operations. Although the strike of 
miners at the Asturian mines has now been in progress for 
some weeks, it has not brought a better inquiry for Welsh 
coals. More business for North Spanish ports has cer- 
tainly come along, but the demand has been for North 
Country coals, which are so much lower in price than Welsh 
coals. Buyers abroad are centring their attention upon 
the cheaper qualities, and, as a consequence, South Wales 
is suffering. There are a few contracts pending in respect 
of requirements of home consumers, but so far as important 
business from abroad is concerned, the only notable inquiry 
is from the French Marine Authorities for 30,000 tons of 
superior quality coals to be delivered at Toulon from 
April to July next, The Greek Navy order for about 
4500 tons of Welsh coals for delivery at Salamis has been 
secured by a Cardiff firm, but so far no news has been 
received regarding the placing of the order for two cargoes 
for the Greek State Railways for delivery at Salonica 
and Chalkis. 


Coal Trade Audit. 


According to the secretary of the South Wales 
Coalowners’ Association, the report of the joint accountants 
of the South Wales Coal Trade Conciliation Board for the 
three months ended January 31st last shows an improve- 
ment compared with the preceding quarter. The per- 
centage on the 1915 standard rates certified is plus 6-44 
per cent., compared with minus 2-40 per cent. in respect 
of the three months ended October, 1932, but as the owners 
are under obligation to pay a minimum of 20 per cent. 
above the 1915 standard they are again called upon to find 
the difference between that percentage and the lower figure 
of 6-44 per cent. certified by the auditors in accordance 
with the terms of the wages agreement. The credit 
balance for the three months ended January, was 5: 05d. 
per ton, equivalent to £179,370 on the total output, com- 
pared with a loss of £122,972, equal to 3-76d. per ton, in 
the previous three months. There are a number of charges 
which are not included in these quarterly audits, and as 
they are charges which must be borne by the colliery 
owners, they must be set against such credit balances as 
may be shown by the ascertainments. 


Coalfield Items. 


The resolution adopted at the miners’ delegate 
conference in London last week inviting the districts to 
give power to the Executive Committee to call upon all 
affiliated organisations to terminate their agreements 
simultaneously, unless guarantees satisfactory to the 
National Executive are obtained before July next, is of 
special interest to South Wales, as it diminishes to some 
extent the feeling of confidence that no coalfield trouble 
will be experienced in the near future. It is, of course, 
impossible to think that the miners leaders’ of South Wales 
will not honour the agreement which was come to at the 
end of last year. It will be recalled that last December 
the official announcement was made on behalf of the local 
coalowners’ and miners’ representatives, making it clear 
that so far as South Wales was concerned there could not 
possibly be any difference of opinion on any question of 
wages or conditions of employment between the owners 
and the workmen in the mining industry until some time 
in 1934 at the earliest, and that the present conditions were 
to continue without question throughout the year 1933. 


Monday had under consideration the scheme for the re- 


organisation of the Federation in this area. The scheme 
involves the abolition of the existing districts, the transfer 
of their duties to the Executive Council, and the establish- 
ment of eight area councils. The Executive Council 
will be elected by ballot every two years on the basis of 
one executive member for every 6000 members in the 
area. Under this scheme the Executive Council becomes 
the employer of the miners’ agents. At present the 
districts employ and control their district agents, and may, 
if they desire, appoint them to represent the district upon 
the Executive Council. It provides that the central office 
and the Executive Council shall take the place of the 
districts in all matters—compensation disputes and every 
other question which has hitherto been dealt with by the 
districts through their district machinery. The special 
conference decided to refer the proposed scheme to the 
lodges for their consideration, and the matter will come up 
again at a later conference. The strike of the miners at 
the Bedwas Navigation Colliery continues. Last week 
Mr. W. L. Cook, of the Mines Department, visited the 
district and interviewed both sides, but his mediation in 
the dispute has not been successful. The dispute affects 
about 1200 workmen, and last week about 400 of them 
continued to work. Since then more miners have resumed 
operations, and on Monday it was reported that the number 
had reached a total of about 600. 


Iron and Steel and Ship Repairing. 


Reference was made recently to the expectation 
that the new blast-furnace at the Dowlais Works, Cardiff, 
would soon be in operation. The furnace has been blown 
in, and already about 200 workmen have been taken on. 
It is not operating to full capacity, but it is hoped that this 
will be the case before very long. The fact that the 
British (Guest, Keen, Baldwins) Iron and Steel Company, 
Ltd., has secured from the South African Railway and 
Harbour Administration a substantial part of the contract 
for the supply of steel rails and fish-plates for 30 miles 
of the track, is of considerable interest to South Wales, 
as it means employment at the company’s works at Port 
Talbot. No authoritative statement can be secured, but 
it is reported that so far as the Port Talbot steel works are 
concerned, the rail bank will be working from now onwards 
with the maximum number of men, and there is a prospect 
of continued work in that department for the next twelve 
months. Official confirmation is at last forthcoming regard- 
ing the agreement which has been come to between 
employers in the ship-repairing industry of South Wales 
and their workmen in respect of revised working con- 
ditions. These new terms came into operation on the 2nd 
inst., and there was no trouble involved in their intro- 
duction. Negotiations have been in progress since the 
beginning of 1932 to bring about the new conditions, which 
mean so much to the whole district. Not only will the 
employers be able to give shipowners improved dispatch 
in effecting repairs, but they will, as the result of their 
reduced costs, be in a position to quote lower figures and 
compete more confidently for orders. 


South Wales Traffic Returns. 


Statistics issued by the Great Western Railway 
Company with reference to the seaborne traffic at the six 
ports in this area under its control show that for the four 
weeks ended February 12th imports and exports came to 
a total of 1,926,083 tons, as compared with 2,122,361 
tons for the corresponding period of last year. Taking 
the figures for the whole of this year to February 12th, 
imports and exports aggregated 2,961,810 tons, as com- 
pared with 3,197,614 tons for the same period of 1932. 
It is interesting to note on the import side that supplies 
of iron and steel goods coming in oniy amounted to 
33,994 tons, as against 103,880 tons for the period from 
January Ist to February 12th of last year. On the export 
side, coal and coke shipments totalled 2,386,595 tons, as 
against 2,506,835 tons. 


Current Business. 


Business in steam coals for prompt loading pro- 
vides no new feature, and can only be described as very 
quiet. Large coals especially receive very little attention, 
and even some sized qualities are not as firm in demand as 
formerly. Washed smalls continue scarce, and maintain 
a good tone. Coke moves off steadily, while patent fuel 
is moderately well stemmed. Pitwood is without per- 
ceptible alteration. 


Bedwas Colliery Dispute. 


Delegates from the coalfield to a special con- 
ference at Cardiff on Monday considered the dispute at 
the Bedwas Colliery and decided to adjourn the con- 
ference until Monday next to give the lodges an oppor- 
tunity of considering whether they are prepared to tender 
fourteen days’ notice to terminate contracts in the event 
of a settlement not being reached in the meantime. 


Twenty-ton Wagons. 


The G.W.R. Company announces that it has now 
completed the allocation of the 5000 20-ton wagons which 
they recently offered to provide to colliery companies on 
favourable redemption hire terms, and the whole of the 
orders have now been placed on behalf of ten colliery com- 
panies in South Wales. 


Arbitration Award. 


On Friday and Saturday last, Mr. Trevor 
Hunter, K.C., sat at Cardiff as arbitrator in connection 
with the application made on behalf of a group of Swansea 
through coal collieries that these collieries should be formed 
into a se te class and given a separate allocation. The 
Executive Board had previously refused the application, 
which, if granted, would have enabled the collieries to 
produce more coal than they were entitled to under the 
quota prescribed by the Executive Board. The arbi- 
trator announced his, award on Tuesday, which was in 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Kerexiey Gear Company, a subsidiary of David Brown 
and Sons (Huddfd.), Ltd., informs us that it hes established a 
Manchester branch at Hampson-street, Salford. 


Me. H, A. 8. Gornarp, A.M.I. Chem. E., managing director 
of G.K.8. Combustion Company, Ltd., 11, St. Mary-at-Hill, 
London, E.C.3 (telephone, Royal 3818), has completed an 
arrangement whereby he omes sole distributor for the 

roducts of Nichols Compressors, Ltd., Northallerton, Yorks., 
or London and the Home Counties. 


Davin Brown anp Sons (HuppERSFIELD), Ltd., announce 
that their London office has been transferred to Bush House, 
London, W.C.2, and that Mr. A. Avison, A.M.I.M.E., for many 
years chief estimator at the Huddersfield works, is the London 
manager. The entrance hall of the suite will serve as an exhi- 
bition room where typical products—worm, spiral bevel, helical 
and spur gears, oqund selina, &c.—will be displayed. ~ 


WE are informed that the long and close association in the 
steam turbine field which has existed between Richardsons, 
Westgarth and Co., Ltd., of West Hartlepool, and Brown 
Boveri and Co., of Baden, Switzerland, has been recently 
extended by the acquisition of additional licences from the 
Swiss company for the manufacture of turbo-compressors and 
blowers for all purposes, including those for oil engines and 
aeroplane engines ; main and exhaust steam marine propelling 
machinery, either with mechanical or electrical transmission ; 
equipment for marine oil-electric propelling machinery ; and 
auxiliary turbines for all purposes for use on board ship. The 
Richardsons, Westgarth Company is, therefore, now in a 

osition to manufacture such machinery at its Hartlepool 
Works to Brown Boveri designs, in addition to the steam turbine 
and electric generators previously made there. 








CONTRACTS. 





Dorman, Lone Anp Co., Ltd., have been recently awarded 
the contracts for the supply and erection of the steel framework 
weighing about 600 tons for the “Ritz’’ Picture House, 
Nottingham, and for the ‘“ Majestic,” Mitcham, weight about 
350 tons. 


Ruston AND Hornsey, Lid., have just received instructions 
to put in hand eight auxiliary oil-engined generating sets, each 
of 100 kW, for installation on two first-class passenger vessels 
now under construction at the Belfast yard of Workman, 
Clark and Co., Ltd. 


Sir W. G. ArmsTronc, WHITWORTH AND Co. (ENGINEERS), 
Ltd., of Newceastle-upon-Tyne, have received an order from the 
London, Midland and Scottish Railway Company for a 
250 B.H.P. 40-ton Armstrong-Sulzer oil-electric shunting 
locomotive. 


Tue STURTEVANT ENGINEERING Company, Ltd., 147, Queen 
Victoria-street, London, E.C.4, informs us that it has recently 
received an order for the supply of two electrostatic precipita- 
tion plants for the removal of grit from flue gases of 
pulverised fuel-fired boilers at a large London power station. 
The volume of flue gases to be handled by these precipitators 
is in excess of 8,250,000 cubic feet per hour. 


HARLAND AND Wotrr, Ltd., have received a further order 
for a twin-screw passenger and cargo vessel for the Bombay 
Steam Navigation Company, Ltd. The hull of the vessel will 
be constructed at the company’s Govan shipyard, and the 
machinery at its Belfast Works. The new vessel will be about 
200ft. long, and will have two sets of triple-expansion engines, 
with one double-ended boiler suitable for burning coal or oil, 
and will be similar to the vessel ordered by the same owners 
from Harland and Wolff, Ltd., at the close of last year. 








LAUNCHES AND TRIAL TRIPS. 





MANCUNIUM, twin-screw sewage sludge steamer; built by 
Ferguson Brothers (Port-Glasgow), Ltd., to the order of City 
of Manchester Rivers Department; dimensions, 246ft. by 
38ft. 3in. by 16ft. 6in.; to carry 38,000 cubic feet of sludge. 
Twin-screw triple engines, pressure 180lb. per square inch ; 
constructed by the builders ; launch, February 25th. 








InstituTION oF LocomoTIVE ENGINEERS.—The annual 
dinner of the Institution of Locomotive Engineers was held at 
the Trocadero on Friday, March 3rd. It was a great success. 
Mr. W. A. Lelean, the President, was in the chair, and well over 
two hundred members and guests were present. It seems only 
the other day that a small room was sufficient for the dinners, 
and now the membership of the Institution has passed the 1500 
mark. The speeches on Friday, despite occasional breaks into 
anecdotes of an amusing order, were on the serious side. In 
proposing ‘‘The Guests,” Mr. W. Whitelaw referred to the 
appalling toll of the road on the lives and limbs of citizens and 
quoted alarming figures from a recent article by “‘ A. P. H.;” 
and Mr. H. Leslie Boyce, in acknowledging the toast, spoke 
with great vigour in defence of the Salter Report. Sir Clement 
Hindley, in a delightful speech, salted with humour, proposed 
“The Health of the Institution and its President,”” and Mr. 
Lelean replied fittingly and briefly. That was all the “‘ speechify- 
ing.” For the rest there was a little excellent singing and a 
novelty—two intervals of twenty minutes each—which enabled 
the members to chat and improve acquaintance. Altogether, as 
we have said, a very successful evening. 


INSTITUTION OF CrviL ENGINEERS.—The annual dinner of the 
Institution of Civil Engineers was held in London on Wednesday, 
March Ist, at the Savoy Hotel. This is the second occasion on 
which this function has been held elsewhere than in the Insti- 
tution building itself, so it may be assumed that the alteration 
of the venue has gained the approval of the members. A very 
large company was present, and Sir Murdoch MacDonald, the 
President, was in the chair, supported by many celebrities of 
the engineering, political, and other spheres. In all there were 
nine speakers, several of whom directed attention to the present 
depressed condition of industry, but expressed optimism as to 
the outcome. That the conditions were not unparalleled was 
demonstrated by Sir Henry Betterton, the Minister of Labour, 
who was able to show that a hundred years ago industry was 
equally hard hit. With so many excellent hes on the list 
it would be invidious to try and make a choice as to which 
should be recorded, and we shall not attempt the task. Sir 
Brodie Henderson, a past President, proposed the toast of 
‘“His Majesty’s Ministers,” to which Sir Godfrey P. Collins, 
Secretary of State for Scotland, replied. Lord MacMillan, of 
Aberfeldy, Y ots osed and Sir Henry Boteorton responded to the 
toast of “‘ Trade and Commerce,” and Sir Murdoch MacDonald 
replied to the toast of “‘The Institution,” proposed by Sir 
Thomas Inskip, the Attorney-General. A very enjoyable even- 
ing was concluded when Monsieur de Fleuriau, the French 
Ambassador, and Sir F. Gowland Hopkins, President of the 
Royal Society, responded to the toast of ‘‘ The Guests,” pro- 








A special delegate conference of miners at Cardiff on 





favour of the applicants and against the Executive Board. 





posed by Sir Henry Maybury. 
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(1) Delivered. 


All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 
Ordinary Ship, Bridge, and Tank Plates and Sections, 15/-, if home consumers confine purchases from associated British Steel Makers. 


f ) Delivered North-East Coast. 


(2) Net Makers’ Works. 
(7) Export Prices—f.o.b. Glasgow. 





Current Prices for Metals and Fuels. 


TRON ORE. 


(9) Per ton f.o.b.) 











(3) f.0.b. Makers’ Works, approximate. 


(a) Delivered Glasgow. 








STEEL (continued). 


(6) Delivered Sheffield. 


(4) Delivered Sheffield. 
(8) Except where otherwise indicated, coals are per:ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate : Joists (minimum), 22/6 ; 

(e) Delivered Black Country Stations. 


(c) Delivered Birmingham. 


N.W. Coast— Home. Export. 
(1) Native .. 15/-- to 20/— | N.E. Coast a ’ 8. & 
(1) Spanish 17/— to 24 Ship Plates 815 0.. 715 0 

N.E. Coast— Angles eet ee. Te ay ae ee ARTY 

Native : 18/- to 21/— Boiler Plates (Marine) 10 10 0 
Foreign (c.i.f.) 15/3 ” (Land) 1 0 0. 
Joists oe SAGs @'. Tir 
- Heavy Rails .. 810 0. 
Fish-plates iso D": 
PIG IRON. Channels. . 10 85 0 £9 to £9 5s. 
Home. Export. Hard Billets . a aa 
£ s. d. £ s. d. Soft Billets 510 0 
(8) Scornanp— N.W. Coast— 
Hematite eo 
No. 1 Foundry $10 0. BaRRow- 
No. 3 Foundry pga . Heavy Rails .. Pe: ER ae > 
Light Rails .. + tan eee he F-@ 
N.E. Coast— Billets 610 Oto 9 0 0 
Hematite Mixed Nos. 219 0 2") O MANCHESTER 
; a l 219 6 = 19 6 Bars (Round) 9 7 6 
i) Cleveland- : rs » (Small Round) 6165 0. 
a 1 . . ee : 1 0 Hoops (Baling) 10 0 0. 915 0 
Siliceous Iron. . 3.5 «(0 si 8 » (Soft Steel) es ged ee 815 0 
No. 3 G.M.B... a3i@). 218 6 Plates mae eet Re ce Lae 
No. 4 Foundry S31 6. 217 6 (Lanes. Boiler) .. 8 7 6 
No. 4 Forge 3.4 0. 217 0 SHEFFIELD— 
Mottled id aided 216 6 Siemens Acid Billets 9 2 6 (basis) 
White 3.0 6. 216 6 Hard Basic ‘ 8 2 Gand8 12 6 
MIpLaNps— Intermediate Basic 612 6and7 2 6 
(e) Staffis.— (Delivered to Station.) Soft Basic 515 0.. 
All-mine (Cold-blast) .. cae. Hoops ix 910 Oto 915 0 
North Staffs, Forge 310 Soft Wire Rods Te Os. 
- oo ~Boundry... 3-6 0. MIDLANDS— 
f Small Rolled Bars - 
(¢) Northampton— (all British) 2. i: 2) Bie 
Foundry No. 3 3.2 6. Small Re-rolled Bars 612 6to 617 6 
Forge 217 6. Billets and Sheet Bars .. 5 0 Oto 5 7 6 
(e) Derbyshire Galv. Sheets .. 1115 Oto 13 15 0 1010 0 
No. 3 Foundry 7 (2) Staffordshire Hoops 910 0. 
Forge , "ae Ge (d) Angles .. 8 7 6 
(d) Joists 8-15 0. 
(8) Lincolnshire- (d) Tees Cee a tN oe 
No. 3 Foundry (d) Bridge and Tank Plates 8 17 6... 
No. 4 Forge Boiler Plates .. 8 5 Oto 8 7 6 
Basic 
(4) N.W. Coast— 
1 -Tiskiegt kee Gee. NON-FERROUS METALS. 
,3 15 6 (a) Swanena 
Hematite Mixed Nos. .. \4 0 6 (b) Tin-plates, 1.C., 20 by 14 f.o.b. 15/9 to 16/3 
4 5 6(c) Block Tin (cash) 145 12 6 
9 (three months) 146 5 O 
ae Te Baie SS EP Saaaaiiianhiee pau Copper (cash) 27 11. 3 
MANUFACTURED IRON. (three months) 27 17 6 
Spanish Lead (cash) 10 8 9 
Home. Export. = (three months) 1015 0 
: fs. d. £ os. d. Spelter (cash) 146 3 
SCOTLAND — (three months) 1410 0 
Crown Bars 915 0 9 5 0 
Panel ag) MANCHESTER 
Copper, Best Selected Ingots 32.7. 6 
N.E. Coast— i Electrolytic 33 5 0 
Iron Rivets ae oe ae Strong Sheets .. . . 59 COO 
Common Bars - t-3o— PS Tubes (Basie Price}, Ib.. 9 010 
Best Bars ; 10 5 O Brass Tubes (Basic Price), tb. 0 0 9 
Double Best Bars .. 10 15 O Condenser, Ib. 0 011} 
Treble Best Bars .. il 5 0 Lead, English 32 2 6 
s cemiadind 3 » Foreign 0 . 
Cidéidiie Biles 915 0 Spelter 14 12 6 
Best Bars 10 5 O Aluminium (per ton—-raw ingot) £95 
Hoops 1200. - 
S. Yorxs.— FERRO ALLOYS. 
Crown Bars 9 i 0 a Tungsten Metal Powder 1/104 per Ib. 
Best Bars 18 2. Ferro Tungsten 1/74 per Ib. 
Hoops 2°90 0. Per Ton. Per Unit. 
MrpLanps— Ferro Chrome, 4 p.c. to 6 p.c. carbon .. £23 7 6 8 
Crown Bars . 2000 .CUNBU Cte 10/50 0 ” 6 p.c, to 8 p.c. £22 15 0 7/6 
Marked Bars (Stafis.) .. 12 0 0.. .. ” 8 p.c. to 10 p.c. .. 22 5 0 7 
Nut and Bolt Bars 8 0 Oto 810 0 Specially Refined 
Gas Tube Strip 10 7 6to1010 0 Max. 2 p.c. carbon 134 10 0 1] 
1 p.c. carbon £36 10 0 14 
pat 0-70p.c.carbon £42 2 6 16 
“ - carbon free L/-- per lb. 
STEEL. (d) Metallic Chromium os 2/9 ae Ib. 
6) Home. (7) Export. | Ferro Manganese (per ton) .. £10 15 0 for home 
S08. a. £ 8s. d. %» %, » “ £9 15 0 for export 
(5) Scortanp-— », Silicon, 45 p.c. to 50 p.c. £13 10 Oscale 5/— per 
Boiler Plates (Marine)... 9 0 0O.. $10 0 unit 
om » (Land) - +4 ; eh 75 p.c. £19 15 0 seale 6/—- per 
Ship Plates, jin. and up 815 0.. 715 0 unit 
Sections .. . eet con et a es ae ee Vanadium 12/6 per lb. 
Steel Sheets, jin. .. 7.36. © icy 715 0 » Molybdenum : 6/3 per Ib. 
Sheets (Gal. Cor. 24B.G.) 11 5 0-10 Ton 10 0-0 » Titanium (earbon free) , 9d. per Ib. 
Lots and Upwards Delivered Glasgow Stations. | Nickel (per ton) . £245 0 0 
» (Gal. Cor. 24B.G.) For Canada separately arranged. | Ferro Cobalt .. 7/3 per |b. 


(5) Glasgow, Lanarkshire and Ayrshire. 


LANARKSHIRE 
(f.0.b. Glasgow)—Steam .. 
ye Ell 
Splint .. 
Trebles 
Doubles 
» Singles 
AYRSHIRE- 
(f.0.b. Ports)—Steam 
Jewel 
> 'T'rebles 
FIFESHIRE — 
(f.0.b. Methil or Burnt- 
island)—Steam .. 
Unsereened Navigation 
Trebles .. 
Doubles .. 
Singles 
LOTHIANS 
(f.0.b. Leith)—-Best Steam 
Secondary Steam .. 
Trebles 
Doubles .. 
Singles 


(8) N.W. Coast 
Steams 
Household 
Coke 











NORTHUMBERLAND 
Best Steams .. 
Second Steams 
Steam Smalls. . 
Unscreened 
Household 

DurHam— 

Best Gas.. 
Second 
Household 
Foundry Coke 


SHEFFIELD-— 
Best Hand-picked Branch 
South Yorkshire Best .. 
South Yorkshire Seconds 


Derbyshire Best House. . 
Derbyshire Best Brights 
Screened Seconds . . 
KitchenCoal.. .. 
Best Screened Nuts 
Small Screened Nuts 
Yorkshire Hards 
Derbyshire Hards . . 
Rough Slacks. . 

Nutty Slacks . . 


FUELS. 


SCOTLAND. 


ENGLAND. 


Inland. 


27/~ to 
33 
18/- to 
22/- to 
18/— to 
17/6 to 
16/6 to 
17/~ to 
16/- to 
17/- to 
17/—- to 
8/6 to 
7/ 


- to 


to 


28 /— 
24/- 
21 

23/6 
20/ 

19/ 

17/6 
18/6 
16/6 
18/- 
18/-- 
9/6 
8/6 


Furnace and Foundry Coke (Export), f.0.b 


CARDIFF 

Steam Coals ; 
Best Smokeless Large .. 
Second Smokeless Large 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large. . 
Western Valley Large .. ‘ 
Best Eastern Valley Large . . 


(9) SOUTH WALES, 


Ordinary Eastern Valley Large .. 


Best Steam Smalls 
Ordinary Smalls 
Washed Nuts. . a. 
No. 3 Rhondda Large .. 
Smalls. . 
Large .. 
Through 
- * Smalls. . 
Foundry Coke (Export) 
Furnace Coke (Export) 
Patent Fuel d 
Pitwood (ex ship) 
SwANSEA 
Anthracite Coals : 
Best Big Vein Larg 
Seconds .. 
Red Vein ae © 
Machine-made Uobbles. . 
Nuts 
Beans 
Peas TR, 
Breaker Duff 
Rubbly Culm. . 
Steam Coals : 
Large 
Seconds .. 
Smalis 


*” 
No. 2 


” 





Cargo Through 


(6) Home Prices— 








Export. 


l4 
15/6 i 
15/6 to 16 3 
14.6 
11/6 
10/6 to lo 4 
13/6 
16/6 
14/6 
13/— to 15 
13/-— to 13.6 
14/6 to 15/6 
12/— to 13/3 


10/6 to 11 


136 

13 

l4 

12 
10/6 to 10/9 
19/— to 23 6 
32/6 to 52/6 
18/- to 21 

14/6 
12/6 to 12.9 

8/6 
12/6 to 13 
27/— to 39 

14/6 
13/3 to 13/6 


25/— to 37 
24 


.. 14/6 to 15/6 


19/6 to 19 9 
18/9 to 19/6 
19/— to 19/6 
17/9 to 18/3 
18/3 to 18/6 
17/9 to 18/3 
17/74 to 17/9 
17/3 to 17/6 
13/— to 13/6 
11/- to 13 

20/— to 32, 

19/6 to 19/9 


15/- to 15/6 
17/- to 17/3 
15/6 to 16 


14/- to 14/3 

22/6 to 36/6 

15/6 to 16/6 
* 22/4 


19/- to 20/- 


36/— to 38/6 
27/- to 34/- 
22/- to 26/6 
36/6 to 48/6 
36/6 to 48/6 
28/6 to 32/6 
19/— to 20/- 
8/6to 9 
8/6 to 9 


20/-— to 20/6 
18/-- to 20 
11/6 to 13 
16/— to 17/6 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Steel Negotiations. 


THE steel trade is relying entirely upon the 
reconstruction of the cartel as a means of giving some 
stability to the industry and arresting the price cutting 
on the international market that threatens to end in 
disaster. For the moment, there is some relief from the 
strain as the result of buying on account of the Far East, 
but this temporary improvement is reflected in a reduction 
of stocks rather than in any special activity at the steel 
works, and there is no illusion as to the future unless 
international trade can be organised and prices maintained 
at a reasonable level. While the announcement of the 
Steel Union having been reconstituted has raised hopes, 
the negotiations concerning sales comptoirs, quotas and 
penalties have by no means emerged from the critical 
stage. The meeting at Dusseldorf last week revealed 
that German steelmakers have not yet agreed to the pro- 
visional percentages based upon the first half of 1932, which 
were accepted at Brussels with certain reservations. They 
have not abandoned their claim to an average for the 
years 1928 and 1929 as a basis for fixing the quotas. The 
Belgians are anxious to make sure of the percentage 
allotted to them, while the Germans manwuvre for more 
flexibility in the organisation, so that the quotas may be 
modified when the condition of the steel trade becomes 
normal. Meetings are being held almost every week, and 
the only thing that seems fairly certain is that some 
arrangement will be finally reached, though not without 
a difficult compromise. 


Paris Water Supply. 


Tenders are being invited for the execution of 
the scheme which is to bring a million cubic metres of 
water a day from the Vals de Loire to Paris. A plan 
that has been before the Paris Municipal Council for more 
than forty years, though only entering into a practical 
stage in 1919, is now to be put in hand under conditions 
that should remove the apprehensions of local populations 
who have violently opposed the scheme on the ground that 
the drawing off of such a huge mass of water from the 
Loire valley is liable to reduce the volume of the Loire 
and impoverish a territory that depends upon the under- 
ground water supply. Any serious fall in the level is 
highly improbable, but, as a precaution, a dam will be 
constructed across a gorge about 3 miles from Roanne 
to impound 200 million eubic metres of water, which will 
be returned to the Loire during periods of drought, and 
the Paris municipality undertakes to abandon the works 
if it be found that the local populations really suffer 
from the withdrawal of the quantity of water necessary 
for Paris requirements. The deep bed of fine sand through 
which the water filsers extends from Nevers to Briare, 
along the side of the river, for a distance of 37 miles. It 
is estimated to hold 500 million cubic metres of water. 
The official plan may possibly undergo modifications 
after examination of thirteen schemes which have been 
submitted in competition, but it provides for a collector 
main along the valley having a diameter of 8ft. 2in. at 
Nevers, and increasing to 14ft. 8in. at Briare. Its incline 
will be the same as that of the river. A considerable 
number of lateral porous mains will drain into the collector. 
The difference of altitude between Briare and Paris will 
allow of an incline of 12 cm. per kilometre, and the official 
view is that this may dispense with pumping altogether. 
The cost of the undertaking is estimated at something 
like 2000 million francs. 


The Trans-African Railway. 


The Committee of the Trans-Saharan Railway 
has decided to change the name of the enterprise to the 
Trans-African, as being more in keeping with its object, 
and more likely, perhaps, to allay doubts which the public 
may entertain as to the practicability of a railway travers- 
ing a thousand miles of desert. The Sahara is only one 
stage of a railway that is intended eventually to link up 
a system to the West Coast of Africa and down to the 
Cape. A Bill authorising the construction of the line has 
been before Parliament for nearly a year. An effort is 
now being made to get the Bill through with as little delay 
as possible, for which purpose the Commission of the 
Colonies in the Chamber of Deputies is collecting evidence 
to show the urgency of the scheme, The passing of the 
Bill is regarded as particularly opportune at a time when 
work must be found and when hope of the national pro- 
gramme of public works being put in hand is dwindling. 

African Air Service. 

As the French Government was unable to carry 
out the obligations it entered into with the Belgian 
Government to participate in the work of organising an 
air service between Brussels and the Belgian Congo by 
way of the Sahara Desert, which. service was to have 
started in October last, the creation of this new line, with 
ultimate extensions to Madagascar and possibly to the 
Cape, has had to be postponed for an indefinite period. 
Since then progress has been made with the organisation 
of the route across the desert, and a weekly service is 
being initiated between Algiers and Zinder in four stages, 
comprising Oran, Colomb-Becher and Gao. The military 
aeroplanes fitted with wireless transmitters will fly in 
pairs, and the mails will be transferred from one pair of 
machines to another at the end of each stage. Routes 
are to be surveyed for an extension of the line from Zinder 
to Banghi and from Nigeria to Brazzaville. 


The ‘* Dunkerque.”’ 


I stated in a recent note that the construction 
of the battleship ‘“‘ Dunkerque ” had been delayed until 
it could be started upon the stocks at Brest to be vacated 
by the cruiser “‘ Algerie.”” The statement was based upon 
apparently reliable information, which I am now informed 
was unauthorised. Work was begun on the battleship 
on December 28th in a dock at the end of the port, from 
which the vessel will be floated out and not launched 
from slipways. 
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British Patent Specifications. 


When an i tion ia ted from abroad the name and 
address of the communi are printed in italice. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, 
at le. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, ie the date of the acceptance of the 
complete Specification. 
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INTERNAL COMBUSTION ENGINES. 


387,113. January 22nd, 1932.—Sitencers ror INTERNAL 
Comsvustion Enornes, Norton Motors, Ltd., of Brace- 
bridge-street, Aston, Birmingham; and Arthur Carroll, 
of the same address. 

The fitting of a silencer to an internal combustion engine is the 
cause of approximately 15 per cent. loss of speed due to back 
pressure caused by the presence of exhaust gases still in the 
silencing chamber at the time of the, next succeeding exhaust 
stroke, and the object of the invention is to improve silencers 
and increase their efficiency. The silencing casing is of elongated 
diamond form, and approximately oval in cross section at the 
centre, and is divided into two chambers. The inlet chamber has 
a tubular extension into which the exhaust pipe A is introduced. 
Within this tubular extension is a venturi tube B leading to 
approximately the longitudinal centre of the silencer. The tube 
is gradually reduced or tapered down to about half its original 
diameter, as shown at C, and then gradually increased again to 
the original or a greater diameter at its open extremity D. This 
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end opens into an aperture in a transverse baftle EK. The aperture 
in the baffle plate is formed with a cylindrical flange F arourd 
it, directed towards the outlet end of the casing. The mouth D 
of the tube B lies centrally within this flange so that an annular 
passage is left between this pipe and the flanged aperture and 
is supported by stays or arms G. Some of the exhaust gases 
from the engine pass through perforations H in the venturi 
tube and expand into the silencer casing on the inlet side of the 
baffle, and the remainder pass through to the end of the tube. 
When leaving the tube the gases create a suction around the 
extremity D and draw or extract from the inlet half of the casing 
the gases which entered it vid the holes H. The silencer outlet 
is provided with an extension or fish-tail J and may have a tube 
K Lamy yy into the rear part of the silencer casing. This tube 
may perforated and tapered down towards its forward 
extremity which is near the baffle plate E. The fish-tail exten- 
sion J may follow usual lines and may be divided centrally of its 
Ps g + dimension into two or more passageways.——February 

2nd, 1933. 


| 
TURBINE MACHINERY. 

387,261. August 23rd, 1932.—MEaANns ror CooLine RoTatiIne 
Suarts, The British Thomson-Houston Company, Ltd., of 
Crown House, Aldwych, London, W.C.2. 

In view of the fact that the shafts of turbines working at 





very high temperatures are liable to transfer an undue amount 
of heat to the lubricating oil, the inventors propose to cool the | 
| 
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ends of the shaft. Cooling fluid, preferably oil, is supplied by 

means of a conduit A through a tube B into the opening of the 

shaft end, as indicated by arrows, and drained off through radial 

sponings C in the shaft and a conduit D connected to the casing 

, from which it may be returned to a tank. Packing is pro- 

hey igs between the shaft end and conduit B.—February 
, 1933. 


TRANSFORMERS AND CONVERTERS. 


386,891. July 13th, 1932.—-ELecrric Transrormers, The 
British Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2. 

It is common knowledge that the harmonics of direct current 
converted from three-phase current by means of a rectifier 
depend upon the number of phases. With the object of obtain- 
ing very true twelve-phase operation, according to the present 
invention, the secondary winding of the main transformer is 
subdivided into three four-phase systems, formed of three 
phases having at each end two other phases applied at 
120 deg., whereby each four-phase system provides four con- 
nection points disposed at 90 deg. from one another, the neutral 
points of the four-phase systems se formed being united through 
a three-phase choke. In the drawing a three-phase iron core 
has @ primary winding A, which may be star or delta-connected. 
The twelve-phase secondary winding is formed out of the three 
four-phase systems B C D, which yield voltages at an angle of 
30 deg. to one another, and which have their neutral points 
connected through a three-phase choke E. The terminals of 
the twelve phases 1-12 are connected to the anodes of the 
rectifier while the neutral point of the choke forms the negative 
pole. The three four-phase systems B C D are formed by suit- 





ably establishing and connecting together the three phases of 
the transformer. These phases, or iron cores, are I., II., and III. 


26) 


_— . - a 
The four-phase system B is formed out of a middle winding of 
the phase II., the two ends of which are each connected to one 
winding of the phases I. and Ii]. In a similar manner, the two 
ends of the middle winding of the phase I. of the four-phase 
system C are each connected to a winding of the phases II. 
and LI. Finally, the four-phase system D is composed of a 
middle winding of the phase III., at each end of which is ¢on- 
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The current flowing 


hases J. and II. 
in at O is divided over the three limbs of the choke E, so that 


nected a winding of the 


there is no direct-current magnetisation. The choke proper 
receives its magnetising current from the harmonics of the four- 
fold frequency of the transformer, and so the voltage difference 
between the three simultaneously working phases is compen- 


sated. January 26th, 1933. 
ELECTRICAL APPLIANCES. 
386,900. July 29th, 1932.—Exxorric Fuses, International 


General Electric Company, Inc., of 120, Broadway, New 
York, U.S.A. 

This invention relates to electric fuses of the type in which 

a fusible element is mounted within a tube or cartridge of 

insulating material. A is a fuse wire fitted within a tubular 

cartridge B, the upper end of which is closed. The lower end of 
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the cartridge B is open, and is provided with a unit C which 

is composed of a number of sheet metal plates assembled in 

parallel and arranged to provide narrow passages. The unit C 

thus forms the effective outlet through which ior within 

the cartridge may be relieved, and by means of which any arc 
which may tend to pass through the unit into the atmosphere 
will be de-ionised or cooled, and thus prevented from escaping 

into the atmosphere.—January 26th, 1933. 

386,823.. March 18th, 1932.—Execrric Resistance Con- 
TROLLERS, Société Anonyme le Carbone, of 37-41, rue des 
Paris, Gennevilliers, Seine, France. : 

This specification describes an electrical resistance con- 
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Fig.2 


troller formed from a series of carbon elements and submitted 
to a variable pressure. As will be seen from the drawing, each 
block A, instead of being limited by two plane surfaces, has two 
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conical surfaces B and C, the angle at B being more obtuse 
than that at C. As a result of this, when two blocks are fitted 
into one another, as shown in Fig. 1, they only touch at the 
edges. A column of blocks in series offers a high electrical resist- 
ance. When, however, pressure is exerted on one end of the 
eolumn of blocks, each one is deformed by virtue of its elasticity, 
and the zones of contact increase up to the point where the 
surfaces B and C are completely in contact. Fig. 2 shows a 
constructional example. The blocks A are placed in a glass tube 
D, which insulates them. A steel tube E is placed round this 
glass tube, the bottom being closed, and the steel tube being 
earried by a spring F, which rests on the bottom of a fixed box 
G. The spring H acts on the top of the column of blocks A, 
the other end of the spring engaging in the top cover. When 
current is passed through the bobbin J. the tube E is raised, 
which compresses the spring H and increases the pressure on the 
blocks.—January 26th, 1933. 


METALLURGY. 
N°386,860 


386,860. June 2nd, 1932.— 
Srvgzine Heaps For Casr- 
mya Movunzps, 8S. G. E 
Fornander, Hagfors Jerr- 
werk, Hagfors, Vermland, 
Sweden. 

In order to economise in the 
outlay on ingot moulds, which 
are normally surmounted by 
sinking heads, and are liable to 
crack near the top, the inven- 
tor contrives the sinking head 
within the top of the mould 
itself. A light sheet metal liner 
A is placed inside the mould, 
and is packed round with refrac- 
tory material. When the pour- 
ing is finished, a pad B of heat- 
insulating material, which may 
includ ibustibles, is placed 
on the top of the ingot.— 
January 26th, 1933. 














MISCELLANEOUS. 
386,587. August 15th, 1932.—Sprina SHackteEs, Tecalemit, 
Ltd., Great West-road, Brentford, Middlesex. 


In this shackle the eye of the —~ A is separated from the 
pin B by a rubber cushion C and a sleeve D. It is desired to 
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prevent the pin from rotating in the rubber and thus damaging 
it, so it is made of comparatively soft metal and is held in the 
shackle plates by right and left-hand serewed bolts of hard steel. 
It is claimed that this construction prevents the pin from 
turning.—January 19th, 1933. 


386,540. June 14th, 1932.—Enectric Connection Device, 
Alexander John Willmot, of 78, Priory-road, London, N-8. 

In accordance with this invention electrical connection is 
made in bayonet cap lamp holders and other electrical devices 
by means of a spiral spring A, made of non-rusting and heat- 
resisting material. The spring is placed over a tubular metal 
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pin B clinched in a metal base plate C, which also carries the 
tubular pin. The top D of the spring connector is made in the 
form of a flat spiral with a suitable number of turns to provide 
the required points of contact, which are maintained fully 


effective by the tendency of the spring to remain vertical. 
It will be seen that the upper end E of the spring slides in the 
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To-pay. 
INCORPORATED Soc. or BririsH ADVERTISERS, Lrp.: ENaI- 


NEERING SEcTIoN.—First Avenue Hotel, High Holborn, W.C.1. 
Luncheon. 


“Design and Economics of Transformers for Rural Electri- 
fication,’ Mr. E.C. Rippon. 7.15 p.m. 

Inst. or Enzorrrcan Eneingers: Nort MiIpLanp CENTRE. 
—Hotel Metropole, Leeds: Annualdinner. 7 p.m. for 7.30 p.m. 

Assoc. or Ex-Srzmens’ Men.—Gatti’s Restaurant, Kin 
William-street, W.C.2. Smoking concert. Particulars an 
tickets from Mr. J. 8. Huddleston, Dagenham Dock, Essex. 

Inst. or Furet.—At Engineers’ Club, Albert-square, Man- 
chester. ‘‘ ign and Operation of Gas, Oil and Electrical 
Furnaces,” Mr. 8. N. Brayshaw. 7 p.m. 

Inst. or Municrpa, anp County EnNoGrnerrs. —Portman 
Rooms, Baker-street, W.1. Dance in aid of the Benevolent 
Fund. 7.30 p.m.—-] a.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
“* Notes on Engineering Achievements in S. Africa,” Mr. F. C. 
Meadows. 7.30 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—At Engineers’ Club, 
Manchester. ‘‘ Design and QO; tion of Industrial Furnaces 
Using Gas, Oil, and Electricity,” 8. N. Brayshaw. 7.15 p.m. 

Norru-East Coast Inst. or ENGINEERS AND SHIPBUILDERS. 
—Mining Inst., Newcastle-upon-Tyne. ‘‘Structural Discon- 
tinuities,” Dr. B.C. Laws. 6 p.m. 

Raitway Cius.—57, Fetter-lane, E.C.4. ‘‘ Railways of the 
Isle of Wight,” Mr. C. N. Anderson. 7.30 p.m. 

Royat Inst. or Great Britain.—21, Albemarle-street, W.1. 
Discourse by Lord Rutherford, F.R.S. 9 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. ‘* Deve- 
lopment of Mechanical Transport in India,” Lt.-Col. F. P. 
Barnes. 4.30 p.m. 

Saturpay, Marcu lira. 

Inst. oF Civi, ENGINEERS.—Students’ afternoon visit to 
Broadcasting House, Portland-place, W.1. 

Royat Inet. or Great Brirrain.—21, Albemarle-street, W.1. 
** Detection and Production of Swift Particles,” Lord Ruther- 
ford. 3 p.m. 

Monpay, Marcu 13rH. 
_ Braprorp ENGINEERING Socrety.—Technical College, Brad- 
ford. ‘“‘Self-changing Gear-box,” Mr. G. Wilson. 7.30 p.m. 
ENGINEERS’ GERMAN CrrcLe.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘‘ Neuerungen im Aufbau warme- 
technischer Messgerate. Temperaturmessgerite, gasanalytische 
Apparate und Mengenmesser ” (Latest Developments in the 
Design and Application of Industrial Instruments: The 
Measurement of Temperature and Fluid Flow and Gas Analysis). 
Herr Dr. Fritz Engel. 6 p.m. 
Iyst. or Exectrical ENGINEERS : N.E. CENTRE.—Armstrong 
College, Newcastle-upon-Tyne. ‘“‘lonisation in Cable Dielec- 
trics,”’ Mr. P. Dunsheath. 7 p.m. 
Inst. oF INDUSTRIAL ADMINIsTRATION.—At Inst. of Hygiene, 
28, Portland-place, W.1. ‘‘ Research in Relation to Industry,” 
Mr. A. P.M. Fleming. 6.30 p.m. 
Inst. oF MeTats.—At Inst. of Engineers and Shipbuilders in 
Scotland, 39, Elmbank-crescent, Glasgow. Annual general 
meeting. Paper, ‘‘ Welding,’’ Messrs. M. Brownlie and J. 
Arnott. 7.30 p.m. 
Royat Soo. or Arts.—John-street, Adelphi, W.C.2. Cantor 
Lecture. ‘‘ Welding and Allied Processes for Engineering Pur- 
poses,” Mr. Arthur Stephenson. 8 p.m. 
Turspay, Marcu 1l4ru. 

Hurt Association or ENGrverrs.—Munici 
College, Park-street, Huil. 
Mr. J. I. Hall. 7.15 p.m. 
ILLUMINATING ENGINEERING Soc.—At Inst. of Mechanical 
Engineers, Storey’s-gate, 8.W.1. ‘‘ Progress in Illuminating 
Engineering Abroad,” Dr. Ing. N. A. Halbertsma. 7 p.m. 
Inst. oF AUTOMOBILE ENGINEERS.—Broadgate Café, Coventry. 
“* Strong Light Alloys of To-day,” Dr. Leslie Aitchison. 7.30 p.m. 


pal Technical 
“Electric Propulsion of Ships,’ 


Inst. or EtecrricaL ENGINEERS: NortH MIDLAND 
STUDENTs.—Hotel Metropole, Leeds. Address by Mr. R. M. 
Longman. 7.15 p.m. 


Inst. or ELECTRICAL ENGINEERS: 8. MIDLAND STUDENTS.— 
University, Edmund-street, Birmingham. ‘‘ Ultra Short Wave 
Communication,” Mr. Bourne; ‘‘ The ‘Clinker’ Non- 
synchronous Electric Clock,” Mr. C. A. Mason; ‘ Rotor 
Balancing,” Mr. A H. Neale. 7 p-m. 


Inst. oF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
Joint meeting with Inst. of Electrical Engineers. 39, Elmbank- 
erescent, Glasgow, C.2. “‘ The Grampian Electric Supply Com- 
pany’s Hydro-electric Developments in the Highlands of Seot- 
land,”’ Messrs. A. 8. Valentine, H. M. Gibb, and E. M. Bergstrom. 
7.30 p.m. 

Inst. oF Magne ENGINEERS.—-The Minories, E.C.3. ‘‘ Thrust 
Journal Bearings,” Mr. J. Hamilton Gibson. 6 p.m. 


Inst. or Mertats.—Y.M.C.A., Swansea. ‘‘Some Recent 
Advances in Rolling Mill Practice Abroad,’’ Mr. G. A. V. 


Russell. 6.15 p.m. 

Inst. or Merats.—At Armstrong College, Newcastle-upon- 
Tyne. Annual general meeting. Discussion, ‘ Testing of Non- 
ferrous Metals.” 7.30 p.m. 


Inst. or SrructuRAL ENGINEERS.—-Hotel Metropole, Leeds: 
“* Rustless Steels,”’ Mr. C. Cyril Hall. 7 p.m. 
SHEFFIELD METALLURGICAL Assoc.—198, West-street, 
Sheffield. ‘‘ General Aspects of the Centrifugal Casting Process,” 
Mr. J.E. Hurst. 7.30 p.m. 

WEDNESDAY, Marc# 15TH. 
Inst. OF Civit ENGInEERS.—Great George-street, S.W.1. 
Informal meeting. Discussion, “‘ The Capacity of Piles to Carry 
Loads and Resist Lift,” Mr. E. Latham. 6 p.m. 
Inst. oF WELDING ENGINEERS.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, 8.W.1. ‘‘General Survey of Metallic Arc 
Welding with Particulars of Some Welded Products,” Mr. D. G. 
Sinfield. 7.45 p.m. 
NEWCOMEN Sociery.—Caxton Hall, 8.W.1. ‘‘ Evolution of 
Early American Bridges,” Captain Llewellyn N. Edwards. 
5.30 p.m. 
RoyaL METEOROLOGICAL SocreTy.—49, Cromwell-road, 8S. 
Kensington, 8.W.7. Meeting. 7.30 p.m. 
Royat Microscoricat Society.—B.M.A. House, Tavistock- 


acy 
In all cases the TIME @ 


Speaker, Mr. J. P. Taylor, *‘ The Technical Editor 


Inst. or Metats.—University, Edmund-street, Birminghan,, 
**Metals in the Electrical Industries,” Dr. OC. J. Smithells, 
7 p.m. 

Inst. or Merats: Lonpon Looat Srorron.—In Rooms of 
Soc. of Motor Manufacturers and Traders, Ltd., 83, Pall Mail, 


8.W.1. ‘“‘ Recent Developments in Bearing Metals,” Mr. A. J. 
Murphy. 7.30 p.m. 
N.E. Coast Inst. OF ENGINEERS AND SHIPBUILDERS: Tks 


SIDE Brancu. Discussion, ‘‘ Electric Welding.” 7.30 p.m. 


Looks at the Engineering Advertiser.”” 12.40 p.m. for 1 p.m. Fripay, Marcon 17TH. 
Inst. oF Etxorrican EnoIneERS: Nortu-EasTERN CHEMICAL ENGINEERING GrovuP.—Joint meeting with Bi: 
StupENts. — Armstrong College, Newecastle-upon-Tyne. | mingham Section. Visit to Bournville Works. Cadbury Bros. 


Ltd. Leave New-street Station 1.45 
Theatre, Birmingham. ‘“ Personnel in 


m. University Latin 
dustry.” Mr. W. A. § 


tn 


Calder. 6 p.m. Imperial Hotel, Temple-street. Dinner. 
7.45 p.m. 
Ex-British WestincHousge Assoc.—Trocadero. Re-unio: 


dinner. Reception, 5.45 p.m.; dinner, 6,45 p.m. 

Llnst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.). 
Discussion, ‘‘ Radium in Engineering Practice,” Dr. V, |. 
Pullin. 6 p.m. 

Inst. oF Mpraus.—In Non-ferrous Section of Applied Science 
Dept. of the University, St. George’s-square, Sheffield. Dis. 
cussion, ‘‘ Annealing,” opener Mr. E, A. Smith. 7.30 p.m. 

Inst. or StructuRAL Enoinerrs.—Mayfair Hotel, W. 1. 
Annual di 

Junron Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
“ Developments of Internally Fired Boiler Plants,” Mr. G. E. 
Lofts. 7.30 p.m. 

Puysicat Socrety.—Imperial College of Science and Tech- 
nology, 8.W.7. Annual general meeting. 4.45 p.m. 

Royat Inst. oF GREAT Britarn.—21, Albemarle-street, W.1. 
Discourse, ‘‘ The Structure of Alloys,” Mr. W. L. Bragg. 9 p.m. 


Saturpay, Marcu 187TH. 


Pinspury Teounrcat CoLttEGe Oxtp StruprEnts’ Assoc.— 
Trocadero Restaurant, W.1. Annual dinner. 6.30 for 7 p.m. 


Monpay, Marcu 207z. 

Inst. or AUTOMOBILE EnGrIvEERS.—Joint meeting with Inst. 

of Engineers and Shipbuilders in Scotland. 39, Elmbank- 
crescent, Glasgow. ‘‘ Problem of Exhaust Silencing and Engine 
Efficiency,” Dr. J. C. Morrison. 7.30 p.m. 
Inst. OF MECHANICAL ENGINEERS: GRADUATES.—Storey’s- 
gate, S.W.1. Annual lecture, ‘‘ Power Units for Aircraft, both 
Heavier- and Lighter-than-air Types,’’ Mr. Alan FE. L. Chorlton. 
6.45 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Cantor 
Lecture. ‘‘ Welding and Allied Processes for Engineering Pur- 
poses,”’ Mr. Arthur Stephenson. 8 p.m. 


TvurEspAy, Marcu 2l1srT. 
SHEFFIELD METALLURGICAL Assoc.— 198, West-strect, 
Sheffield. ‘‘ Recent Developments in High-temperature Refrac 
tories,” Mr. C, Presswood. 7.30 p.m. 


WEDNESDAY, Maron 22np. 
Inst. or AUTOMOBILE ENGINEERS.—Engineers’ Club, Albert- 
square, Manchester. ‘‘ Flow in Oil Injection Systems,” Dr. 8. J. 
Davies and Dr. E, Giffen. 7 p.m. 
Inst. or Exzorrical Encivgers: Lonpon Stupents.— 
Imperial Hotel, Russell-square, W.C.1. Twenty-sixth annual 
dinner. 7.15 for 7.30 p.m. 
TuHurRspay, Marcu 23rp. 

Inst. OF MECHANICAL ENGINEERS: YORKs. Brancu.—Hotel 
Metropole, Leeds. ‘‘ The ‘Saurer’ Commercial Road Vehicle,” 
Mr. W. H. Worrall. 7.30 p.m. 

Fripay, Maron 24rx. 
Inst. or Fuet.—Technical College, Green-lane, Derby. 
**Modern Methods of Railway Locomotion,’’ Messrs. C. J. H. 
Trutch and C. M. Beckett. 7 p.m. 
Junior Inst. oF ENGINEERS.—39, Victoria-street, 8.W.1. 
Lecture by Mr. J. R. Leathart. 7.30 p.m. 
MANCHESTER ASSOON. OF ENGINEERS.—‘ The Facilities, 
Equipment and Current Research Work Carried Out in the Engi- 
neering Department of the National Physical Laboratory,” 
Dr. H. J. Gough. 
Royat Inet. or Great Brirain.—21, Albemarle-street, W.1- 
Discourse, ‘‘ London Passenger Transport,’ Lord Ashfield. 
9 p.m. 

Monpay, Marou 277TH. 
Inst. oF MecHantcaL ENGINEERS: GRADUATES.—Storey’s- 
ate, 8.W.1. ‘Impressions of American Pulverised Fuel 
ractice,”” Mr. J. Rogers. 6.45 p.m. 


Turspay, Maron 28rTu. 


SHEFFIELD METALLURGICAL Assoc.— 198, West-street: 
Sheffield. “ are of the Molten Cyanide Bath to the Heat 
e 


Treatment of Metals,” Mr. W. Nelson. 7.30 p.m, 
Fripay, Marcu 3ist. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1- 
Informal meeting. ‘‘ Sydney Harbour Bridge,’’ Mr. L. Ennis. 
7 p.m. 

Monpay, APRIL 3Rp. 


Braprorp Epvcation Commirrer.—Technical College, 


Bradford. ‘ Lead Burning and Copper and Iron Welding for 
Plumbers and Heating ineers,” Mr. E. B. Partington. 
7.30 p.m. 


Encryerrs’ German Circie.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, 8.W.1. ‘‘ Stand und Probleme der Elek- 
trizitétsversorgung Europas”’ (Modern Developments and 
Problems of Electric Power Supply in Europe), Herr Dr. K. 
Johl, of Merseburg. 6 p.m. 

WepnNespAy, Apri 5ru, TO Fripay, APRIL 7TH. 
Inst, or Navat ArcuitgotTs.—At Royal Soe. of Arts, John- 


street, Adelphi, W.C.2  Seventy-fourth annual meeting, 
Wednesday, April 5th. Grand Hall, Connaught Rooms, Gt. 
Queen-street, W.c.2. Annual dinner. 7.30 p.m. 


Monpay anp Tuzspay, Apri 24TH AND 25rH. 
Farapay Socrety.—At the Royal Institution of Great 
Britain, 21, Albemarle-street, W.1. General discussion, ‘‘ Liquid 
Crystals and Anisotropic Melts.”” Monday, 2.30 p.m.; Tuesday, 
10.30 a.m. 








TUTE OF CHEMISTRY.—At the fifty-fifth annual general 

of the Institute of Chemistry, held in the Hall of the 
ussell-square, on Wednesday, March Ist, the 
Meldola Medal .was presented to Dr. Leslie Ernest Sutton, of 
Oxford, and the Sir Edward Frankland Medal and Prize to Mr. 
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tubular pin B.—January 19th, 1933. 





square, W.C.1. Meeting. 5.30 p.m. 





Leslie Young, of the Royal College of Science. 
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A Seven-Day Journal 


Jones Goods Engines. 


In accordance with its policy of preserving a 
limited number of locomotives of great historic 
interest, which in the normal course would be 
broken up on completion of their working life, the 
L.M.S. Railway has decided to preserve one of the 
famous ‘Jones Goods” class locomotives of the 
former Highland Railway. At the time of their intro- 
duction in 1894 these engines were the largest loco- 
motives ever used on a British railway, and they were 
also the first to be constructed in Great Britain to the 
4-6-0 wheel arrangement, employed to-day on a 
large number of modern express locomotive types, 
including the L.M.S. *‘ Royal Scots.” Their designer 
was Mr. David Jones, locomotive superintendent of 
the Highland Railway from 1870-96. They were 
built by Sharp, Stewart and weigh in working order, 
engine and tender, 94 tons 7 cwt. The driving wheels 
are 5ft. 3in. in diameter and the middle pair has no 
flanges. The cylinders, outside, are 20in. by 26in. 
The chimneys, although showing no external pecu- 
liarity, are characterised by an early device for pre- 
venting smoke obscuring the driver’s view, for they 
were provided with an outer casing in which air slots 
were cut so that a current which would carry the 
smoke upwards might be produced. Fifteen were 
built for the heavy traffic over the mountainous 
Highland line between Perth and Inverness, which 
includes two summit levels of 1484ft. and 1315ft. 
above sea level at Drumochter and Slochd respec- 
tively, and they have worked with great success on 
this difficult line for forty years. 


The “ Royal Scot” in North America. 


AN exacting itinerary involving a tour of 4441 
miles over Canadian and American railroads has 
been prepared for the “‘ Royal Scot ” express train, 
whose forthcoming visit to the North American 
continent was announced in a Journal note of 
March 3rd. The first tour will begin immediately 
after the train has been assembled on arrival in 
Canada, and will start at Montreal on May Ist; 
between that date and May 30th the train will cover 
3181 miles and will be on exhibition at thirty-nine 
cities—thirty-five in the United States and four in 
Canada. On its way back from exhibition at the 
Chicago Exhibition the train will cover 1260 miles 
and will be shown at ten cities—three in Canada and 
seven in the United States. During the whole of the 
tour the train, which will consist of eight of the most 
modern L.M.S. coaches, will be hauled by its own 
engine, No. 6100 “* Royal Scot,” which, in accordance 
with American railroad requirements, has been fitted 
with a large powerful headlight and warning bell. 
She will be worked throughout by her own L.M.S. 
driver, fireman and guard ; an L.M.S. fitter will also 
accompany the train. While on the American rail- 
roads the train will carry a “ pilot’ crew consisting 
of driver, fireman, conductor, and two brakemen, 
supplied by the companies over whose track it 
passes. At Montreal, where the “ Royal Scot” 
starts her tour, she will also finish it. Her first tour 
will include Ottawa, Toronto, and Hamilton. From 
Buffalo, her first call in the United States, the itinerary 
includes Boston, New York, Atlantic City, Phila- 
delphia, Baltimore, Washington, Pittsburgh, Cincin- 
nati, and St. Louis, while returning from Chicago the 
tour embraces Detroit, Cleveland, and London in 
Canada. 


New Naval Orders. 


On Saturday last, March llth, it was officially 
announced that the Admiralty had placed with the 
Fairfield Shipbuilding and Engineering Company, 
Ltd., of Govan, Glasgow, the order for the destroyer 
depé6t or repair ship ‘* Woolwich,” provided for in the 
1932 Naval Programme. This repair ship, the 
machinery equipment of which will be designed to 
deal with three destroyers at a time, ranks in import- 
ance almost with a cruiser from the shipbuilding 
point of view, and it is hoped that the contract will 
eventually give employment to about 2000 shipyard 
workers. The order is particularly welcome to Govan, 
as although other parts of the Clyde have greatly 
benefited from the recent naval and mercantile orders 
placed, so far. the Govan area has enjoyed little 
advantage from the improvement in shipbuilding. 
All the important contracts for the 1932 Naval Pro- 
gramme have now been allocated, with the exception 
of orders for two submarines and some small craft 
which have still to be placed with private yards. 


An Unusual Boiler Accident. 


At 3.20 p.m. on the afternoon of January 3rd, 
process steam for a Manchester chemical works 
being no longer required, the foreman instructed the 
boiler attendant and two labourers to empty a Lanca- 
shire boiler for cleaning. The safety valve was set 
for 40 lb. per square inch, and the pressure on the 
boiler was then 30 Ib. per square inch, the water level 
was at half gauge glass height, and the fires were 
practically out. The men opened the drains and 
blow-down cock, and shortly before 5 p.m. apparently 
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they were satisfied, by observing that the flow of 
water from the blow-down cock and of steam from the 
drains had ceased, that the boiler was empty. All 
the bolts were then removed from the top manhole 
cover. The men must then have lifted the cover by 
means of a bar passed through the eyebolt at its 
centre, and so broken the joint. This cover was thrown 
by the men or forced away from the manhole by the 
very slight steam pressure remaining, and the issuing 
steam severely scalded the men, who died as the 
result of injuries and shock. Subsequent examination 
of the boiler showed that the blow-down cock was 
in its open position, but was choked with seft sediment, 
and that the water in the boiler was at half the height 
of the furnaces. It was therefore obvious that the 
opening of the drains had so reduced the steam pres- 
sure that it was insufficient to force the sediment 
through the blow-down cock and the stopping of the 
flow had misled the men into thinking the boiler was 
empty. In his report, the Board of Trade Inspector 
points out that it is a usual practice to spring a steam 
joint before the bolts securing it have been fully 
released, and that had this been done, or had the 
safety valve been lifted by external means, the 
presence of steam pressure would have been indi- 
cated and the unfortunate accident averted. 


Mandi Hydro-Electric Scheme. 


On Friday, March 10th, the great undertaking 
known as the Mandi (Uhl River) hydro-electric 
scheme in India was opened by the Viceroy in the 
presence of the Governor of the Punjab and the Rajah 
of Mandi. The scheme was fully described in our 
issue of March 3rd. The waters of the Uhl River and 
its tributary, the Lamba Dag, situated in a valley of 
the Dhaula Dhar range of the lesser Himalayas, have 
been harnessed and will supply power to large regions 
of the Punjab. Power is to be derived from a mini- 
mum continuous flow of 112 cusees, carried from the 
river by a pressure tunnel nearly 2? miles long 
through the mountain range between the Uhl River 
valley and the Kangra valley and finally brought by 
means of pipes to the power house at Jodindanagar. 
The total fall of the water is about 1800ft. At present 
four units, each capable of an output of 12,000 kW, 
have been installed, and power is transmitted at 
132 kV. Besides that part of the undertaking now 
opened a second stage is contemplated, for which an 
average flow of 300 cusecs will be required. Owing to 
the fact that for two months of the year the natural 
flow of the river would be insufficient to meet this 
demand storage capacity would be required, and 
several proposals to meet the case have been put 
forward. The completion of the first stage has taken 
seven years. 


Colonel R. E. Crompton Honoured. 


Ir will give pleasure to many engineers to learn 
that the veteran engineer, Colonel R. E. Crompton, 
has been honoured by being selected as a candidate 
for membership of the Royal Society at the election in 
May. After a successful career in the Army, during 
which he conducted original work connected with 
steam engines for road transport, Colonel Crompton 
founded in 1878 the firm of R. E. Crompton and Co., 
of Chelmsford, which carried out pioneer work on 
the generation and distribution of electricity, both 
in this country and on the Continent. He is a 
founder member of the Automobile Club, the first 
President of the Institution of Automobile Engineers, 
and has, on two .separate occasions, served as 
President of the Institution of Electrical Engineers. 
His many-sided career, together with his work on 
road transport during the war and his keen interest 
in all branches of engineering science, have gained 
for him an honoured place among British engineers, 
who will delight in the honour he is to be accorded 
by becoming a Fellow of the Royal Society. Among 
the seventeen candidates recommended by the 
Council for election in May we also note the name of 
Dr. Herbert J. Gough, the Superintendent of the 
Engineering Department of the National Physical 
Laboratory at Teddington. 


Sir Henry Thornton. 


Sm Henry THORNTON, who died in New York on 
Tuesday last, after an operation, at the early age of 
sixty-one years, was an outstanding personality in the 
railway world of Great Britain and America. He was 
by birth an American, and was trained as an engineer 
on the Pennsylvania Railroad, rising from draughts- 
man to a position of great responsibility, and showing 
remarkable organising ability. Early in 1914 he 
accepted the invitation of the directors of the Great 
Eastern Railway to become General Manager. In 
consequence he was in this country when the war 
broke out, and despite the fact that he did not become 
a British subject till March, 1919, he filled many 
important positions under the Government, as well 
as being, by reason of his position, a member of the 
Executive Committee of Railway Managers. In 1917 
he was sent to Paris as Assistant Director-General 
of Railways, and acted for the Army Council in nego- 
tiations with the Allies on railway matters, and at 
the end of the same year was made Deputy Director- 
General of Transport. In the next year he became 








Inspector-General, with the rank of Major-General. 
After the war, when he took out his papers of 


naturalisation, the King honoured him with a 
Knighthood of the British Empire. He returned to 
his duties with the Great Eastern Railway, but after 
the grouping had been effected in 1921 he was offered 
and accepted the position of President of the Canadian 
National Railway, taking up his duties in the autumn 
of 1922. A man of Sir Henry’s abilities for organisa- 
tion was much needed on that vast system, and 
though his administration did not escape criticism, 
there is no question that he did magnificent work 
in very difficult circumstances. His remarkable 
personal characteristics, combined with an equally 
notable stature, made him a public character, and he 
carried on his work under the advantages and dis- 
advantages which accompany that position. It may, 
indeed, almost be said that had he not occupied such 
@ prominent position in the political life of Canada, 
he would not have found it desirable, as he did in 
July last, to tender his resignation as President of the 
Canadian National Railway. 


The Moscow Arrests. 


Own Saturday last, March 1lth, and on Tuesday, 
March 14th, the Ogpu arrested six members of the 
Moscow staff of the Metropolitan-Vickers Company, 
whose offices in the general headquarters of the 
Russian organisation of Electro-Import were also 
raided. Those who were arrested included Mr. Allan 
Monkhouse, M.I.E.E., the manager; Mr. W. H. 
Thornton, chief erecting engineer ; Mr. John Cushney 
and Mr. W. H. MacDonald, engineers ; together with 
Mr. Charles Nordwall and Mr. Gregory, two of the 
firm’s fitters. At the time of writing, Mr. Monk- 
house and Mr. Nordwall have, after being carefully 
questioned, been again set at liberty, after giving 
an undertaking that they will not leave Russia. 
Twenty-five Russian engineers have also been 
arrested. The arrests follow, it is stated, a series 
of unexpected and consecutive accidents which have 
recently occurred in the power stations of Moscow, 
Cheliabinsk, Zuvesk, and Ziatoust. The charge 
preferred against those arrested is sabotage, and the 
intention to destroy electrical power stations and 
to undermine the electrical industry. The Metro- 
politan-Vickers Company is entirely unable to 
account for the arrests, and is confident that a serious 
mistake has been made. Through its chairman, 
Sir Felix Pole, and its secretary, formal representa- 
tions were immediately made to the British Foreign 
Office and the Russian Ambassador in London, and 
it is understood that the Russian Foreign Office has 
assured Sir Esmond Ovey, the British Ambassador 
in Moscow, that he will receive a full report as soon 
as the Russian Foreign Office itself is in possession of 
the details of the case. 


Brentford Docks. 


A NEw weekly Continental freight service has just 
been started between Antwerp and Brentford docks. 
Some months ago a similar direct service was intro- 
duced to and from Paris, both: these services being 
worked by fast motor vessels of 500 tons, which, 
owing to their build, are able to negotiate the Thames 
bridges and proceed without transhipment of cargo 
to the docks situated opposite Kew Gardens, 14 miles 
above London Bridge. These new services are supple- 
mentary to the regular services provided by barges 
hauled by motor and steam tugs, in which traffic is 
conveyed to and from the docks and vessels, in the 
Thames Estuary, serving all parts of the world. 
This new development is largely due to the fact that 
railborne export or import traffic passing through 
Brentford docks is not subject to landing charges 
and dock dues. As a result this method of despatch 
for all types of merchandise is proving increasingly 
popular, especially with London and provincial 
merchants, as the docks are connected by express 
freight services to all parts of the country, and through 
rates to and from the Continent can be quoted. 


British Roads. 


In the course of an address given before the Royal 
Philosophical Society of Glasgow, on Wednesday of 
last week, March 8th, Sir Henry Maybury stated that 
the total mileage of all roads in Great Britain was 
176,791, of which there were classified :—Class I., 
26,513 miles; Class II., 16,482 miles, the roads so 
classified aggregating 42,995, or 24-3 per cent. of the 
total. As an illustration of the phenomenal increase 
of road traffic since the war, Sir Henry pointed out 
that in 1913-14 the total expenditure on highways in 
Great Britain was £18,000,000, in 1919 it was 
£26,500,000, and in 1928 it rose to approximately 
£60,000,000, the total expenditure over the last ten 
years being about £518,000,000. For the main- 
tenance and reasonable improvement of these high- 
ways some £45,000,000 per annum had to be provided, 
and the expenditure of that sum was in the hands of 
trained engineers, of whom some 3000 were members 
of engineering institutions. The probable replacement 
value of the road system of our country could, Sir 
Henry further stated, be put, on a conservative 
basis, at £2,000,000,000, while the value of the mech- 
anically propelled vehicles now using the roads was, 
he supposed, at least £1,000,000,000. Statistics 
proved that Great Britain had the densest railway 
system as well as the densest road system in the 
world. 
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Manchukuo & Engineering Developments. 


By J. N. PENLINGTON. 


No. 


III. 


(Continued from page 239, March 10th.) 


i tree engineers of the South Manchurian Railway 
take justifiable pride in the new coaling wharf at 
Kanseishi, a point across the inner bay a mile north 
of Dairen Harbour. It was completed in 1980 at 
a cost exceeding a million pounds sterling. 

The South Manchuria Railway Company main- 
tains coaling stations at Newchwang, Riojun (Port 
Arthur), and Dairen, all being used for the export 
of Fushun and Yentai coal. The original mechanical 
loading equipment at Dairen, which is within the 


form the great bulk of the traffic of the South 
Manchuria Railway, with Japan, the China Coast 
ports, and points further south the overseas markets 
for Fushun coal. 


THE CoaLING WHARF AT KANSEISHI. 


In all the great industrial undertakings of Japan 
in Manchuria, provision must be made, not only for 
the effective execution of the work itself, but for 
the care and comfort of the Japanese workers who, 








of animals, yoked abreast and in tandem, horses, 
mules, donkeys, with their foals trotting alongside, 
present pictures of liveliness and activity that are 
exhilarating. Their importance in the scheme of 
things has been remembered by the road-builder, 
and only half of the road width is asphalted. 

From the top of the Dispatcher Tower, seen in th: 
centre of the accompanying illustration, a complete 
view of the Kanseishi plant is obtained. The outside 
platform of the tower is 72ft. above ground level, and 
theonly meansofascent is a lift. All the movements of 
loading, and the coming and going of wagon trains, 
laden and empty, are clearly observable, the work being 
done with an ease, precision, and regularity that must 
become monotonous to the operators above and below 
—so thoroughly typical of the mechanical age. Inthe 
tower, three men sit so many hours a day, pressing 
buttons and registering records, and below, train- 
loads of coal are poured into ships’ holds with no more 
human effort than is entailed by the pulling of a 
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FiG. 1—KANSEISH!I COALING 


harbour proper, is modelled on that at Durban, and 
was erected according to the specifications of a 
German company. The materials and devices used 
at the Kanseishi plant are principally American. 
Preliminary work for the new coaling station 
involved the dredging of the approaches to take 
steamers up to 10,000 tons, and the construction of 
a breakwater extending over 3000ft. Dredging was 
begun in September, 1926. This work, together 
with breakwater construction, the erection of a steel 
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throughout Manchuria, North and South, live lonely 
lives. This may appear remarkable when it is con- 
sidered how closely akin Japanese and Chinese 
are in so many respects, but there is no intermingling 
of the two, except on formal occasions, when the 
official classes come together. And recent events 
have widened the natural breach. This observation 
applies with still greater force to the workers of the 
two nations; there is no intimacy of any sort, and 
there is every necessity for social institutions such 
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Fic. 3—DESPATCHING 


pier 550m. long, an extensive storage yard, two 
transporter bridges, and all neces mechanical 
devices, was completed in July, 1930. The actual 
cost of the whole work was Yen 12,042,732. 
Kanseishi has a loading capacity of 12,500 tons 
per day, and four vessels of from 5000 to 10,000 tons 
can be berthed simultaneously.* While at present 
it is not working at full pressure, the coal trains from 
the mines at Fushun, 250 miles to the north-east, 


* The working day is fifteen hours, of which twelve are actual 
working hours. 
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as the Club at Kanseishi, where wholesome recreation 
may be obtained by seamen while their vessels are 
coaling. This club, of course, is used by men of all 
nationalities, but Japanese are in the great majority. 

A fine asphalted motor road connects the coaling 
station with Dairen, circling the bay, and once outside 
the limits of Kanseishi, one is so obviously in China, 
though in Japanese territory, that the sudden 
transition is startling. The Chinese life and character 
dominate the scene. The ubiquitous carter and coolie, 
ever active, ever moving, the teams of whole families 











FiG. 2—KANSEISH! COALING WHARF 


lever. What a contrast, this silent work, to the noisy 
activity and unceasing movement, accompanied by 
rhythmic sing-song, that was the feature of the old 
coaling days at Moji, when men and women coal- 
passers formed an “ endless chain’ between barge 
and bunker, and coaled a ship by means of baskets 
holding a few pounds at a time, passing rapidly 
from hand to hand ! 

Is the mechanical world over-reaching itself with 
its deadly efficiency ? The millions of China must 
be fed. At Kanseishi, work is done by a hundred men 
which in former days would have given employment 
and rice to thousands. Whatever may be said in 
defence of labour-saving machinery, at the present 
time of universal slump in commerce and industry 
it is but an added misery. Such devices are for 
prosperous times only, when there is work enough 
and for all, 


KANSEISHI CAPACITY AND CoaL Exports. 


The latest issue of ‘“‘ The Goods Year Book of the 
Port of Dairen,” covering the trade of Dairen for 
the year 1931, gives the following as the principal 
equipment and capacity of the Kanseishi Pier, with 
the total exports of coal from the port for the past 
six years :— 

One car dumper, maximum capacity 1800 tons per hour. 

Four loaders, each of maximum capacity of 600 tons per 
hour. 

Six pier wagons, capacity of each 65 tons. 

Two bridge rters, each with coaling capacity of 280 
tons per hour. 

Four electric locomotives, each with tractive power of forty 
wagons holding 30 tons. 

Coal yard, maximum storage capacity 300,000 tons, area 
130,000 square metres. 

Figures are given in the year book of the exports 
of Fushun coal during the past six years compared 
with the total exports of the port, which are repro- 
duced below : 

.. 2,140,716 tons, compared with total exports 4- 15% 
. 2,613,644 tons, compared with total exports 4-46% 
.. 2,701,474 tons, compared with total exports 4-32% 
.. 2,774,664 tons, compared with total exports 4-00%, 
.. 2,186,858 tons, compared with total exports 4- 16% 
. 2,481,671 tons, compared with total exports 4-18% 
sent loading capacity of the pier is 3,800,000 
tons per annum; this is capable of expansion to 
5 millions. ‘ 

Within a mile of the pier is an extensive deposit 
of limestone, which is being quarried for local use 
and for export. 


THE DISPATCHING SYSTEM. 


The superintendent of the Kanseishi Coal Pier, 
Mr. S. Hamano, explained the mechanical loading 
system to me in the following terms :— 

In the room of the dispatching tower three men 
are at work. The first is in charge of planning ; 
the second dispatches his orders by using a series of 
push-buttons ; the third controls weighing. 

Planning.—Stowage plans are delivered by the 
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stowage master; the number of wagons, and the 
quantity and class of coal in the gravity yard are 
reported to him by the yard master. Both are under 
the control of the superintendent. 

In the tower, the first man plans the working of 
the whole plant as far as shipping is concerned, and 
transmits dispatch orders to the second. 

Dispatching.—In the dispatching process, there are 
several operations : 

(1) The required number of wagons is indicated 
to the yard master. In the gravity yard are six 
tracks—see Fig. 3—and on the bridge spanning the 
tracks are six signal lights, one controlling each 
track. A light signals the wagons on the line 
indicated to start to the cardumper, and as long 
as this light is on, wagons are continually sent 
forward. 

This order is given by turning a button on 
the dispatch board (A, in the upper part of Fig. 3). 
The numbers on these buttons correspond to the 
numbers of tracks in the yard. The dispatcher 
also turns the needle of the car-number indicator 





room. Weights are printed on the respective wagon 
tickets. 

The Track Scales.—There are two sets of scales 
(C, plan, Fig. 3). One weighs the coal discharged 
by the dumper; the other that from the storage 
yard. The wagons move at a speed not exceeding 
10 kiloms. an hour, as indicated on the scales. 

The weighing mechanism is a modification of 
the Blake-Denison type. The measured weight is 
transmitted by means of patented mechanical and 
electrical appliances to the dispatching room, where 
receiving sets are installed to indicate the respective 
weights automatically. Aggregate weights are also 
indicated. 

These scales were designed and manufactured by 
the Moriya Scale Works, Tokio. The scales have a 
weighing capacity of 90 tons, 


Aw IMPROVED CARDUMPER. 


The cardumper, together with the loaders and 
pier wagons, was supplied by the Alliance Machine 





Works, Alliance, Ohio, but has been improved by 
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FiG. 4--WAGON TIPPLER AT KANSEISHI 


B to the point corresponding to the required number 
of wagons. 

After the wagons have started moving, and as 
they pass under the signal bridge, the needles turn 
back one after another until all the required cars 
on the specified track are delivered ; at the same 
time, the light on the signal bridge is extinguished 
automatically. 

(2) To indicate way for loaded pier wagons : 
When the pier wagons receive coal from the car- 
dumper, the dispatcher turns on the “‘ loaded ”’ 
signal light (A, plan, Fig. 3). There are four lamps 
corresponding to four loaders. The pier wagon 
operator then knows the loader he is to discharge. 

(3) ‘To indicate way for empties: When empty 
wagons return along the central track on the pier, 
the dispatcher indicates by signal light (B, plan, Fig. 
3) what the operators must next do, 7.e., return to 

“ceardumper, or run up to storage yard for more 
coal; go to gravity yard to haul loaded wagons 
direct to pier without using cardumper (which 
saves coal breakage by dumper), or go to pier 
siding, to repair shop, and so on. 

Each number from 1 to 6 has its special meaning, 
which is known to the pier operators. 
Weighing.—The weigher has no relation to the 

dispatcher. He prints the weight of coal, which is 
communicated from the track scales to the dispatching 








Japanese engineers. In the original type, the receiv- 
ing hopper is always stationarily installed before the 
dumper, and coal breakage is enormous owing to the 
high drop. In the improved type, the hopper is 
attached at the top of the turning cradle, and during 
the turning of the cradle the coal is gradually 
discharged from the wagon, and slides into the hopper 
—see Fig. 4. At the extremity of turning, the hopper 
end goes into the pier wagon at about one-third 
of the height of the car-hopper, and at this instant, 
the hopper gate opens automatically and discharges, 
thus avoiding breakage to a great degree. This 
improved design has another merit. As the centre 
of turning is also the centre of the weights of the 
cradle, and wagon on one side, and hopper on 
the other side, the turning torque of the motor 
becomes very small, with a consequent great saving 
of current. 
(To be continued.) 








In order to protect several miles of 16in. welded high- 
pressure gas main and two submarine crossings of similar 
size from stray-current electrolysis, New Orleans Public 
Service, Inc., has used a 12-ampére, 90-volt, full-wave 
rectifier successfully for three years to impress a negetive 
potential on the pipe and a positive potential on the nearest 
adjacent tramway track. 








The Severn Barrage Committee's 
Report. 


On October 12th, 1925, the Prime Minister (Mr. 
Baldwin) appointed a sub-committee under the chair- 
manship of Lieut.-Colonel J. T. C. Moore-Brabazon, 
of the Committee of Civil Research, with the follow- 
ing terms of reference :—To inquire into and report 
upon the practicability of a Severn barrage. This 
committee is now constituted as follows :—Lieut.- 
Colonel J. T. C. Moore-Brabazon, Chairman; Mr. 
G.8. Albright ; Mr. H. F. Carlill, Assistant Secretary. 
General Department, Board of Trade ; Vice-Admiral 
Sir H. P. Douglas, late Hydrographer of the Navy ; 
Professor A. H. Gibson, Professor of Engineering. 
Victoria University, Manchester ; Mr. B. W. Gilbert, 
Assistant Secretary, Treasury ; Sir Cyril W. Hurecomb, 
Permanent Secretary, Ministry of Transport ; Sir 
Basil Mott, senior partner, Messrs. Mott, Hay and 
Anderson ; Sir Frank E. Smith, Secretary, Depart- 
ment of Scientific and Industrial Research; Sir 
John Snell, Chairman, Electricity Commission. The 
Committee issued a first interim report in December, 
1925, and a second in July, 1929. It has now pre- 
sented its final report. Below we give a summary of 
its principal conclusions. 

(1) We are satisfied that the best site for a barrage 
| on the river Severn would be at a point known as the 
| English Stones, and the scheme which we have 
| described contemplates not only the construction of 
a power station at the barrage, but also that of road 
and rail crossings and harbour facilities. We estimate 
that a net annual output of 2207 million units would 
be available for transmission to the “ grid” from 
a tidal power station at the barrage. 

| (2) A power station situated at the barrage would 
| only give a varying and intermittent supply of elec- 
| trical energy, depending on the tides, unless there 
was also a secondary station for storage. Without 
such a secondary storage scheme, it would not be 
possible to effect any reduction in the number or 
size of the coal-fired power plants included in the 
national ‘“ grid ’’ system, and the electrical energy 
generated at the barrage could not compete econo- 
mically with that generated at selected coal-fired 
stations. 

(3) From the point of view of cost, therefore, the 
| practicability of the barrage scheme depends on the 
| question whether a secondary storage system can 
| be installed at a cost which would enable the elec- 
| tricity generated by the primary tidal turbines and 
| at the secondary station to be sold at a price less 
| than that generated at the best coal-fired stations. 
| We are advised that it would be possible to construct 
|a secondary station, and that after allowance has 
| been made for the energy required for pumping the 
water to the secondary station, it would be possible 
to deliver 704 million units per annum direct from the 
primary plant and 906 million units direct from the 
secondary station, a total of 1610 million units. Of 
this energy, 730 million units would be delivered to 
the ‘‘ grid ” at the normal load factor of 34 per cent. 
and the remainder, representing approximately 
nine-sixteenths of the total output, would be utilised 
at load factors varying from 15 to 10 per cent. for 
supply at periods of peak demand when at coal-fired 
stations the cost of generation is more than twice 
that at other times. 

(4) The requirements of the whole country in 
1941 are estimated to be 21,000 million units, and 
it'may be noted that the proposed scheme would 
provide one-thirteenth of this total. The contem- 
plated station would have an effective capacity nearly 
double that of any station operating in 1932 in this 
country. 

(5) We estimate that the cost of the power scheme, 
including the cost of the storage station and the pro- 
vision of extra transmission lines for the “ grid,” 
together with compound interest thereon at 4 per 
cent. per annum during construction would amount 
to £38,426,475, made up as follows :— 








£ 
25,457,574 
11,468,901 
1,500,000 


Barrage power station <3 
Reservoir and storage station .. 
Extra transmission lines for the * 





‘yrid”’.. 





38,426,475 


The scheme on which the above estimates have been 
compiled contemplates also an expenditure (including 
compound interest) of about £12 millions allocated to 
new road, railway, and harbour facilities. 

(6) On the basis of these estimates, we have made 
a careful-comparison of the total annual costs at the 
barrage and at the secondary storage station with 
those at a coal-fired station or stations capable of 
producing a like amount of electrical energy at the 
same load factors, and we find that those at the 
barrage would amount to £2,451,285, and that at a 
coal-fire station to £3,737,000. There is therefore a 
balance of advantage of £1,285,715 per annum ‘in 
favour of the Severn barrage scheme. The cost of 
power would thus be only two-thirds of the cost of 
that generated at equivalent coal-fired stations. 

(7) It is estimated that the barrage and other work 
would take fifteen years to complete and that the 
number of men employed would rise gradually from 
2000 in the first year to 12,000 in the tenth year, 
thereafter rising rapidly to a maximum of 27,800 
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in the thirteenth year. This would represent an 
average of 12,024 men, of whom 7570 would be 
employed directly (i.e., on the barrage works and in 
the engineering works throughout the country) and 
4454 indirectly. 

(8) In coming to a decision whether to proceed or 
not with the construction of a work of such magnitude, 
many considerations not of a technical character, 





such as the social, economic, and industrial reactions 
of the scheme upon the district must necessarily 
arise, but important though they be, they are out- 
side our terms of reference and do not concern us. 
Our work was to investigate the technical possi- 
bilities and merits of a barrage on the Severn, and 
from this angle we submit this report for the earnest 
consideration of His Majesty’s Government. 








Institute of Metals. 


No. 


IHE twenty-fifth annual general meeting of the 

Institute of Metals was held on March 8th and 
9th, at the Institution of Mechanical Engineers, 
London. Two sessions were held in the morning and 
afternoon respectively on Wednesday, March 8th, 
and the final session was held on Thursday morning, 
March 9th. The annual dinner of the Institute was 
held at the Trocadero Restaurant, London, on 
Wednesday evening, and on Thursday afternoon a 
visit was paid to the headquarters of the British 
Non-Ferrous Metals Research Association, where 
the laboratories were inspected. There were on 
view a large number of exhibits illustrating the 
progress of a number of researches carried out for 
the Association in Government and _ university 
laberatories as well as in the Association’s own 
headquarters. 

The President (Sir Henry Fowler) took the chair 
at the opening session on Wednesday morning, 
March 8th, and immediately welcomed two foreign 
members to the meeting, namely, Dr. Wilhelm 
Rohn, of Frankfort, and Dr. P. J. Rasmiissen, of 
Copenhagen. 

The annual report of the Council and the accounts 
were then presented. 

In presenting the report, the President referred to 
the fact that the membership was not increasing at 
the rate the Council desired. At the same time, he 
pointed out that all engineering and scientific institu- 
tions were suffering in that way, and the Institute 
of Metals was really to be congratulated in these 
times of depression upon maintaining a membership 
of over 2000. Every effort, however, was being made 
by the Council, Membership Committee, and the 
Secretary to increase the membership. As a matter 
of fact, some American members who had resigned 
had now rejoined, because they missed the advan- 
tages which membership of the Institute gave them. 

The report and accounts were adopted without 
discussion. 

The following elections of officers and Council 
for 1933-34 were announced :— 

President, Sir Henry Fowler, Vice-Presidents, 
Dr. C. H. Desch, F.R.S., Professor R. S. Hutton. 

Members of Council: Engineer-Vice-Admiral Sir 
Robert Dixon, Mr. Wesley Lambert; Mr. H. C. 
Lancaster; Mr. A. H. Mundey; Mr. A. J. G. 
Smout; Mr. F. Tomlinson. 

It was also announced that since the last annual 
general meeting forty-eight members and sixteen 
students had been elected. 

The reading and discussion of papers was then 
proceeded with, the first paper taken being entitled 
‘‘ Some Effects of the Addition of Tellurium to Lead,” 
by Mr. W. Singleton and Mr. Brinley Jones. : 


TELLURIUM AND LEAD. 

Experiments on lead to which small amounts of tellurium 
have been added show that the resistance of the metal to con- 
centrated sulphuric acid is remarkably increased. The physical 
properties of lead are also profoundly affected. The temperature 
of recrystallisation is increased, and tensile tests carried out on 
rolled sheet show that tellurium-lead can be permanently work- 
hardened. The work-hardening can be regulated, so that rolled 
sheet with a wide range of physical properties can be produced. 

It is shown that the material exists in the fully softened con- 
dition after normal extrusion, but that it can work-harden 
under strain. Tensile and freezing tests prove that tellurium- 
lead in the extruded state will undergo more distortion before 
fracture than any other metal examined, and it is shown that 
the character of the distortion is of great value in important 
practical applications. Fatigue tests on extruded sections 
indicate a range of +0-50 tons per square inch on a basis of 
10 x 108 reversals of stress without fracture. 

Investigation has shown that the effects produced by the 
addition of tellurium to lead are also to some extent produced 
by its addition to various lead alloys. 


Dr. J. McKeown opened the discussion on this 
paper. He gave some results of work carried out by 
the British Non-ferrous Metals Research, Association 
in an endeavour to improve the properties of lead 
by the addition of tin, cadmium, and antimony, for 
use for cable sheathing, piping and sheet. Tests 
had been made with lead containing tin and cadmium 
referred to as No. 2 alloy ; a lead containing tellurium, 
and a chemical lead, and it was shown that the elonga- 
tion was very much better with both the No. 2 alloy 
and with a lead containing tellurium than with the 
pure chemical lead, and that there was considerable 
increase of strength. Other tests were made to 
ascertain the effect of speed of strain on ultimate 
tensile strength, and it was found that in some cases 
the strength dropped as the rate of strain was 
increased. Generally the results confirmed those in 





* The synopses presented in this report are those given with 
the papers themselves, 
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the paper. The effect of annealing on cold rolled 
tellurium-lead sheet had also been investigated, and 
the result showed that there was no falling off in 
strength with short-period annealings until 100 deg. 
Cent. was reached. 

Dr. Walter Rosenhain, after discussing the 
re-crystallisation of cold-worked lead, said that the 
statement in the paper that if a material was work- 
hardened, it would stand more distortion before 
fracture, did not represent the generally accepted 
view, although such very soft materials, where 
failure occurred in rather a special manner in the 
tensile test, might be an exception. 

Mr. C. E. Barrs referred to tests made some thirty 
years ago under the auspices of Mr. Harry Lancaster on 
the alloying of lead with 0-2 per cent. each of other 
metals. Copper, bismuth, arsenic, antimony, zinc, tin, 
silver, tellurium, and sulphur, were alloyed with lead 
which flashed at 220 deg. in concentrated sulphuric 
acid. He asked if the authors had any information as 
to the effect of tellurium on the corrosion of lead 
pipes laid in the ground. 

Mr. A. H. Mundey, commenting on the effect 
of tellurium in greatly increasing the corrosion 
resistance of lead, said that many weary hours had 
been spent by the Standards Committee worrying 
out some means of increasing the corrosion resistance 
of lead, but the addition of tellurium had never 
been thought of. It would now be necessary to 
have some reliable test by which the presence of 
tellurium in lead could be identified and, if possible, 
estimated. 

Mr. H. C. Lancaster said that when the tests 
referred to by Mr. Barrs were made, no means were 
available for testing carefully the fatigue limits 
and the tensile strength of the alloys. Fortunately, 
to-day, such means existed, with the result that an 
alloy possessing unique properties had been produced 
for which there had been an extraordinary demand 
from the lead-using industries. 

Professor D. Hanson remarked that when some time 
ago Mr. Slater and himself added tellurium to 
aluminium, some difficulty was experienced owing 
to toxic fumes that were given off. He wondered 
if anything of that kind happened when tellurium 
was added to lead, or to other metals of higher melting 
points. 

Mr. S. L. Archbutt said that it would be interesting 
if some investigations could be made on the elastic 
properties of tellurium lead. 

Dr. C. H. Desch suggested that tellurium existed 
in the alloy as lead telluride, the constitution of 
which was worked out in America some years ago. 

Mr. E. H. Bucknall said that from a consideration 
of the results given in Table II. in the paper it seomed 
that the 0-02 per cent. tellurium lead alloy, after a 
period in whichgit did not soften, then softened 
with a loss of strength of about 14 lb. per day. The 
0-04 per cent. alloy softened with a loss of strength 
of about 12 lb. perday. That seemed to be contrary 
to what the authors said, viz., that there was a 
gradual reduction of strength only in lead containing 
less than 0-06 per cent. tellurium, because the lead 
with 0-06 per cent. tellurium, according to his 
calculations from the figures in the paper, suffered 
a considerable reduction of strength viz., 7 lb. per 
day after forty-five days. 

Mr. H. W. Brownsdon said that one important 
property of chemical lead which had been overlooked 
was creep. Chemical lead was used largely for linings 
of vessels and the tendency to creep was one of the 
great difficulties to be contended with. 

Mr. Singleton, in his reply, said he had no evidence 
of the effect of tellurium in preventing corrosion 
from the soil. The Research Association, however, 
had proposed to introduce tellurium lead in some 
tests now being carried out on soil corrosion. The 
estimation of tellurium chemically was a simple 
matter, whilst it was also easy to distinguish, by 
appearance, between tellurium Jead and ordinary lead. 
As to the removal of tellurium, he had been more 
concerned with getting it in. On the question of 
fumes, he had found that the smell characteristic of 
tellurium was seldom noticed in the way he made 
up the alloy, and some 60 to 80 tons had been 
made so far. The cast billets could readily be 
distinguished from ordinary lead billets by the 
refinement of grain, as one seldom saw lead with 
such a refined grain in the cast state. Tellurium was 
selling at about an average of 10s. per pound, which 
meant,,roughly, about 10s. per ton of cast lead. 

The next paper taken was ‘“‘ The Interpretation of 





the Tensile Test (with Reference to Lead Alloys),”’ by 
Professor B. P. Haigh and Mr. Brinley Jones. 


THE TENSILE TEST AND LEAD ALLOYS. 


The modes of elongation of lead alloys in the tensile test var, 
widely. Photographs and stress-strain diagrams of several test 
pieces are given, showing that test figures alone do not give 
an adequate idea of the character of a material. Elongation car 
be divided into “ stable distributed strain *’ and “‘ local strain. 
The separation of these types is considered theoretically, and 
the practical significance of each is discussed. Where sever 

lastic strains must be expected stable distributed strain is 
invaluable for delaying fracture. i 

By means of “ ductility diagrams ’’ it is shown that ultimate 
stress is only indirectly related to fracture, and the conditions 
for a long range of stable distributed strain are deduced. Neck- 
ings discussed, and various types of fracture are mentioned. 

he behaviour of the various test pieces is then discussed, 
and it is concluded that in comparing ductilities the difterent 
types of elongation should be considered. It is indicated that 
an alloy with a long range of stable distributed elongation should 
have advantages over ordinary lead in many important applica - 
tions. 

Dr. W. Rosenhain said that, whilst the features oi 
the tensile test to which attention had been drawn 
had been known for a long time, the authors wer 
right in saying that those features had not always 
received the attention and consideration they 
deserved. At the same time, he disagreed with their 
views as to the value of the tensile test, which, 
although it measured certain things, also gave infor- 
mation which was about as far removed from what 
one would like a test to give as any test could be. 
Because the factors determining the result of a tensile 
test were complicated and difficult to analyse, they 
were usually misinterpreted in the final result. People 
often spoke of strength when they were reierring to 
tensile strength, and the two things were not the 
same by any means. The authors had taken the view 
that the tensile test was the best way of measuring 
ductility, but there were other ways of testing that 
which appealed to him very much more than any 
measurement of elongation. It was the local elonga- 
tion which mattered, and there were other tests such 
as the Erickson which were more useful than the 
tensile test from that point of view. There was also 
a test which had been developed in Germany in which 
a circular hole was made in the sheet of metal to be 
tested and was forced outwards until the metal began 
to tear at the margin of the hole. 

Mr. J. C. Chaston (Standard Telephones and 
Cables, Ltd.) said the paper was of considerable 
interest to the electric cable industry, because it was 
of the utmost importance that the metallic sheath 
round a telephone or power cable should remain 
impervious to air or moisture in spite of the severe 
plastic deformation which it often underwent during 
handling and installation. The theoretical analysis 
in the paper of the ways in which a tensile test piece 
might elongate offered a most convincing demon- 
stration that the test was not in any way fundamental. 
The division of elongation into “ stable distributed 
strain ’ and “ local strain ” did not, however, repre- 
sent strictly the observed facts. Having examined a 
large number of lead and lead alloy test pieces, he had 
not found the elongation to follow exactly either the 
law given in the formula in the paper or any of the 
other empirical laws which had been suggested from 
time to time. The important point of the paper was 
that it indicated that a really satisfactory method of 
determining and expressing differences between the 
plastic behaviour of various metals and alloys had 
yet to be discovered. Two lines of approach might be 
suggested. In the first place, greater use might be 
made of the elongation diagrams in the paper; and 
secondly, considerably longer specimens seemed to be 
essential for a thorough study of the plastic deforma- 
tion of these alloys. Moreover, for a complete investi- 
gation measurements should be made during the 
whole course of elongation and not only after fracture. 

Dr. C. H. Desch said that in a paper which he gave 
four years ago to one of the Scottish Institutes he had 

inted out that in the ordinary record of a tensile 
test seven different magnitudes were often recorded, 
and of those seven magnitudes only one bore any 
relation to the physical constants of the metal, and 
that one, the elastic limit, unfortunately could not be 
determined. 

Mr. Jones, replying to the discussion, said the 
authors did not wish to be at all dogmatic. About 
two years ago, when he began testing all sorts of lead 
alloys at varying speeds and in the form of very large 
test pieces, he was astonished to find himself in quite 
a new world of testing. The object of the paper was 
to show that the time was rapidly coming when mech- 
anical testing of lead and its alloys would demand a 
very much higher standard than that commonly 
attained. 

The final paper at the morning session was ‘‘ Experi- 
ments on the Effects of Variations in Mould and 
Pouring Temperatures on the Macro- and Micro- 
structures of Some Low Melting Point Metals and 
Alloys,”’ by Frances D. Weaver. 


EFFECTS OF MOULD AND POURING TEMPERATURES. 


Experiments are described on the effects of variations in 
mould and pouring temperatures on the macro- and micro- 
structures of some low melting point metals and alloys cast in a 
cast iron mould. 2 

Definitions of macro- and micro-structure used by previous 
workers are criticised, and results that are apparently contra- 
dictory are correlated without the use of these terms. 

Castings of a series of metals and alloys representing the 
different phases and combinations of phases found in various 
low melting point metals and alloys have been prepared. These 
include common and pure tin, pure tin containing 2 per cent. 
antimony, tin-lead eutectic and lead-base antimony-tin-lead 
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alloys. The relative effects of variations in mould and pouring 
temperatures on the macro- and micro-structures have been 
examined, and the results reviewed in terms of the constituents 
resent. 
: The primary crystal structure, whether determining the 
macro- or the micro-structure, is shown to be coarsened by raising 
either the mould or pouring temperature. Cored structures 
within the crystal in, generally described as micro-structure, 
are either coarsened or refined by increase in pouring tempera- 
ture, according to whether the mould temperature is above or 
below some critical temperature not yet defined exactly. 
Interesting crystal struct obtained with pure tin are 
described. crystals appear to be forméd at two rates of 
cooling through the selidification temperature. Strain structures 
typical of those found in soft metals have been photographed. 





Dr. W. Rosenhain said the exact temperature 
which the mould had attained and the temperature 
gradient set up would depend upon other things than 
the initial mould temperature or the initial tempera- 
ture of the metal when poured into it. The heat 
capacity of a mould and its thermal conductivity 
must play a very important part. Therefore he put 
in a plea for greater precision in defining conditions 
for experiments of this kind, otherwise a comparison 
between the results of different workers would be 
seriously vitiated. Discussing the question of macro- 
structure and micro-structure, he said that in non- 
ferrous metals the metallurgist did not have to deal 
with two structures as in the case of steel. They were 
to a large extent superimposed, and what was under- 
stood as macro-structure in non-ferrous metals was 
something derived from an analogy with the steel 
structure, namely,'a comparatively coarse structure, 
which could be seen with the unaided eye. The photo- 
graphs reproduced in the paper did not show macro- 
structure, but the whole thing was not so easy to 
settle as it seemed at first sight. 

Dr. C. H. Desch referred to the degree of agitation 
occurring during the freezing of the metal, and said 
that in some work done in his laboratory in Sheffield 
upon the freezing of a number of substances, particu- 
larly tin, under such conditions that there was no 
agitation, it was found that the rate of cooling and of 
the passage through the freezing range had very 
little effect indeed on the size of the crystals provided 
that agitation was eliminated. The crystals were 
always exceedingly large and in one case only a single 
crystal was obtained in an ingot weighing 1 lb. or 
2 Ib. Generally, however, there were one or two. As 
soon as there was agitation the possibility of the 
formation of new nuclei was greatly increased and 
there were showers of small crystals. It rather seemed 
from the paper that something of that sort had 
happened in the author’s case. The whole question 
of grain size was one of the ratio between the nucleus 
number and the facility for crystallisation, which was 
constant for any particular substance. 

Dr. M. L. Becker said that one factor influencing 
the size of crystals was the temperature at which the 
metal was heated before casting. That was stated in 
the paper to be the same as the pouring temperature, 
but in subsequent work it might be worth while to 
heat the metal up to a higher temperature and allow 
it to cool until it reached the pouring temperature, 
because he believed the metal so treated would have a 
grain size different from that of metal which had 
been simply heated up to the necessary pouring tem- 
perature and then cast. 

The author, replying to the discussion, said the 
controversies concerning the macro-structure and 
micro-structure turned upon the difference between the 
definition given to the two terms. As to the degree of 
agitation, she had chosen the U tube method in the 
hope that agitation would be reduced to a minimum, 
and in reply to Dr. Becker she said that the metal 
was heated to a higher temperature and allowed to 
cool to the required temperature before pouring, as 
suggested. 

The first paper discussed in the afternoon on 
Wednesday, March 8th, was ‘The Physical Pro- 
perties of Zinc at Various Stages of Cold Rolling,” 
by R. Chadwick. 

COLD-ROLLING OF ZINC. 
The effect of progressive small rolling reductions on some of the 
pardon properties of apamon carne J pure electrolytic zinc strip 

as been studied. The t of work hardening obtainable 
by rolling was found to be quite small, and after reaching the 
maximum hardness, further rolling produced a progressive 
softening. The changes in both physical properties and micro- 
structure found to take place su uent to rolling have been 
investigated over a period of three months. The nature of the 
changes depénded on the amount of cold work which the 
material had received. The effect of alloying constituents on 
the changes juced during cold rolling was comparatively 
small, but the extent and rapidity of the changes Soering 
subsequent to ro were profoundly influenced by smal 
additions of alloying elements. The most notable features of the 
changes taking place during and subsequent to — were :— 

(1) The improved physical properties produced by light cold 
rolling were permanent, but the accompanying twinned struc- 
tures failed to persist, and in many cases no twin bands could 
be observed within a few weeks of rolling. 

(2) Self-annealing of electrolytic zinc after heavy cold-rolling 
reductions. Softening was found to commence immediately 


after rolling, and to be complete in periods varying from a few 
hours to one month. The rate of self-annealing was modified 


by alloying. 

The mechanism of cold working is discussed, and a theory is 
advanced to account for the principal changes observed both 
during and subsequent to cold rolling. 


Dr. H. W. Brownsdon said that the work that had 
been carried out involved some very practical issues, 
the chief one of which was to obtain zinc in the cold 
work-hardened condition in a stable form, so that it 
would not subsequently change and weaken by the 
self-annealing process. In dealing with these rather 
evasive types of alloy which soften and self-anneal 





to speak. It was not sufficient to take a material to 
the same end point without following closely along the 
different degrees of cold work. 

Dr. W. J. P. Rohn (Frankfort) said the paper was 
interesting to him because it showed a very similar 
behaviour of metal at room temperature—if the 
metals were self-annealing—as he had found in creep 
tests carried out at temperatures of about the anneal- 
ing point. An interesting point he had noticed in 
similar research work at elevated temperatures was 
that it made a very great difference whether the 
sample was heated before the load was put on or 
whether the heating was carried out after the ldad 
was applied. Again, whether the actual casting 
temperature was reached from a somewhat higher or 
lower temperature also made a great difference in the 
results obtained. 

Dr. C. H. M. Jenkins pointed out that the author 
had commenced with a material which had already 
received a considerable amount of work, and suggested 
that it would have been of value if X-ray results had 
been taken on the original material and also on the 
final orientation to see if there was any difference. It 
was interesting to note, however, that the author 
believed that the natural structure of zinc disappeared 
after a long time. In the case of cadmium that 
happened in a very much shorter time. It was ten 
days or a fortnight, as against three or four months 
in the case of zinc. If the author had examined the 
alloys soon after working them he might have found 
the time at which the disappearance of the structure 
began. 

Mr. Chadwick, in his reply, said the difficulty with 
cadmium was that most of the changes took place 
so rapidly that they were difficult to follow. In the 
case of zinc, the changes could be examined after 
weeks or months or even years. As to the influence 
of reannealing on grain size, he had found that if a 
piece of zinc that had been rolled and annealed at 
100 deg. was reheated to 100 deg., the grains con- 
tinued to get bigger without altering the physical 
properties appreciably. 

A paper on “ The Fatigue-resisting Properties of 
Light Aluminium Alloys at Elevated Temperatures,” 
was next presented by Mr. J. W. Cuthbertson. 


LIGHT ALUMINIUM ALLOYS. 


Examination of the fatigue-resisting properties of some 
aluminium alloys by a modified form of the rapid load-deflection 
test is shown to give results which, although usually somewhat 
too high, compare favourably with those of determinations 
made by the method of endurance, and are of particular value 
where a saving in time is essential and accuracy of a high order 
is not required. The importance of checking the work by 
periodical endurance tests is explained, and the results of a 
number of such tests are compared with those of the rapid test, 
and the discrepancies discussed. 

As the temperature of these materials is raised, the fatigue 
limit is shown to fall progressjvely, but still has quite a high 
value at 300 deg. Cent. Above this temperature there is experi- 
mental evidence that the load-deflection test becomes unreliable 
and fails in its application to these alloys. 

The curves pe the effect of temperature on Young’s 
modulus, under conditions of alternating stress, resemble the 
fatigue limit-temperature curves. 


Professor D. Hanson suggested that some of the 
results in the paper ought to be accepted with a 
little qualification. The load deflection method was 
devised originally by Dr. Gough, who thought it 
reliable at first but it was later found that it had definite 
limitations, and it had been abandoned in the case 
of steels, particularly those containing a good deal of 
non-metallic impurity. Although the author had 
shown that the method gave reproducible results, 
he himself was not satisfied that the results could be 
related to a fatigue limit. Indeed, the author had 
given no justification for the use of the term “ fatigue 
limit.”” The results would be. much more accurate 
if the author had spoken of endurance limit referred 
to the number of cycles concerned. It uired a 
large number of reversals to reveal the fatigue limit 
in aluminium, if such a thing existed, and in the case 
of most aluminium alloys it was considered that no 
accurate fatigue limit had yet been disclosed. The 
figures in the paper relating to load deflection tests 
were not associated with the number of reversals, 
and that should be stated, but even if the number 
was 25 million there would still be very grave doubt 
whether that represented the true fatigue limit. 
Therefore he suggested that the conclusion the 
author had arrived at was not that the load deflec- 
tion test gave a rapid measurement of the true 
fatigue limit, but that it gave a figure corresponding 
with the endurance limit based on a certain number 
of reversals, which had yet to be stated. The infor- 
mation in that form would be very much more valu- 
able to users of metals, and would more fairly repre- 
sent the results obtained. 

Mr. J. D. Grogan said there was one point in con- 
nection with the interpretation of results which 
should be brought out. There was a comparison 
between the short time test and the long time test, 
probably as between minutes and days. That might 
be all right at room temperatures, but most of these 
alloys altered in properties quite rapidly at elevated 
temperatures, so that substantially the short-time 
test at high temperatures was made on a different 
material from that on which the long-time test was 
made. It was dangerous to draw a conclusion from 
a long-time test on materials which were changing 
all the time. 

Dr. R. Seligman remarked that although the author 





it was necessary to follow them all along the line, so 





stated that the pure aluminium was submitted to no 


heat treatment at all, the figures suggested that that 
material had been completely annealed. : 

Mr. E. H. Bucknall, referring to -what Professor 
Hanson had said concerning endurance values and 
load deflection values, remarked that a study of the 
figures in the paper forced one to the conclusion that 
there was no real difference between them. Such 
difference as there was was due entirely to age- 
hardening phenomena. 

Mr. W. C. Devereux thought there must be some 
other influences than those mentioned in the paper 
to account for the large variations in the fatigue 
values. He had recently been working on the iron 
content of such alloys and found that at about 0-14 
per cent. there was a distinct retarding of the ageing 
in the alloys. At 1-35 per cent. sheet material, heat 
treated in the usual manner, followed by precipita- 
tion treatment, age-hardened at normal temperatures. 
If taken to 1-45 per cent., there was considerably 
more difficulty in the age hardening. That effect 
might be an explanation of the variations shown in 
the paper. 

Dr. W. Rosenhain thought it highly desirable to 
emphasise the warning given by Professor Hanson 
as to the questionable character of the results given 
by the author’s method of fatigue testing. It would 
be agreed that manufacturers required a quick method, 
but it must, at the same time, be reliable. Therefore, 
very great caution should be exercised in attempting 
to apply a method which had been abandoned to a 
very large extent by those who did most at one 
time to develop it. Incidentally, the method was 
not devised by Dr. Gough—as Professor Hanson had 
said—-but was due to a Mr. Smith working in Man- 
chester. It was, however, taken up by Dr. Gough 
and developed, but was eventually abandoned by him. 

Mr. Cuthbertson, in reply, agreed that sufficient 
work had not yet been done to show just how accurate 
the results obtained were. So far the number of 
reversals had reached 50 millions ; but in many cases 
the number was 30 millions. He had not overlooked 
altogether the fact mentioned by Mr. Grogan that 
there was a liability to physical change due to the 
time of heating ; at the same time, he had thought 
that possibly some good might attach to the results 
of rapid tests in which the material was only heated 
for a short time, because there might be cases in 
which aluminium was heated for only a short time 
in use, and perhaps there were not many cases in 
which it was held at a high temperature for a long 
time. He did not make any extravagant claims for 
the method, but strongly felt that continuous loading 
was very important. At any rate, he had shown that 
to his own satisfaction, because he had been able to 
obtain curves which were better and more easily 
repeatable than was the case by intermittent loading. 


ANNUAL DINNER. 


The annual dinner and dance of the Institute was 
held on Wednesday, March 8th, at the Trocadero 
Restaurant, London, under the chairmanship of 
the President, Sir Henry Fowler. About 250 
members, guests, and ladies were present. The toast 
list was commendably short, while the speeches 
themselves were all brief and distinguished by the 
humour with which their wisdom was flavoured. 
Sir William Bragg proposed ‘The Institute of 
Metals.”” While expressing his disbelief in the virtues 
of technocracy, he suggested that the time was ripe 
for societies such as the Institute to formulate their 
own ideas on subjects larger than the mere accumula- 
tion of facts. The histories of peoples, he said, were 
far more dependent upon the work of craftsmen 
than on the battles of kings. Metallurgists were 
members of one of the world’s oldest crafts, and he 
urged that the Institute, in conjunction with kindred 
bodies, should prepare to put forward the peculiar 
outlook of the craftsman as a contribution to social 
opinion. Sir Henry Fowler replied to the toast in a 
brief speech in which he stressed the very close 
relationship between practice and the work of the 
Institute. The only other toast was “‘ The Guests,” 
which was proposed on novel lines by Professor D. 
Hanson, and replied to wittily by Sir Josiah Stamp. 

(T'o be continued.) 








A NEw bridge of the vertical lift type across the Hudson 
River, between Albany and Rensselaer, N.Y., was opened 
recently. The movable span, which is believed to be the 
heaviest in the world and is 341lft. long, weighs 2700 tons. 
It is raised and lowered by two 250 H.P., 410 r.p.m., 
shunt-wound motors, either of which is capable of per- 
forming the task alone. When the span is raised to the 
top of the towers, this is a clearance of 135ft. for vessels. 


THE size of the coming port of Rashin, on the coast of 
Korea, may be gauged from the fact that a sum of 
40,000,000 yen is to be spent on it, and it is calculated 
that it will take not less than twelve yearsto complete. As 
giving some idea of the size of the port of Rashin as com- 
pared to others on the Pacific Coast of Asia, it will, says 
the Morning Post, accommodate quite as many vessels 
as the Port of Dairen, and it is estimated that the trade 
which can be carried on through this new port will reach 
nearly 10,000,000 tons. The Port of Dairen cost 60,000,000 
yen. It might be supposed that the Ports of Seishin and 
Yuki are not to be developed, but this is not so, as Rashin 
cannot fully meet commercial requirements. Seishin 
and Yuki are, therefore, to be gradually improved, but 





the main port for dealing with traffic across Northern 
Manchuria will be Rashin. 
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High-Pressure Wind Tunnel at Teddington 


No. 


MVHE general outline of the construction of the 

compressed air tunnel at the National Physical 
Laboratory, Teddington, is already fairly well known. 
In our issues of April 15th and 24th, 1931, we pub- 
lished an account of the manufacture and transporta- 
tion to the site of the steel forgings and castings com- 
posing the outer shell of the tunnel. That account 
was written by Mr. A. J. Grant, of Messrs. John 
Brown and Firths, the makers of the forgings and 











I. 


pressure. Increase of pressure has little or no effect 
on the coefficient of viscosity 1, but directly augments 
the density p. Hence if the pressure of the jet to 
which the model—of scale 1 to 20—is exposed is 
twenty times atmospheric pressure the results will be 
applicable without adjustment to full-scale con- 
ditions at the actual velocity used in the model tests. 
The production of a high-pressure air jet flowing at 
high velocity presents certain difficulties and is 





the purposes of research at Reynolds numbers com 
parable with those o¢curring in full-scale practice. 
This tunnel has“a jet diameter of 5ft., a maximum 
pressure of 20 atmospheres, and a maximum wind 
speed of about 70ft. per second—-or 48 m.p.h. Thi 
tunnel at Teddington surpasses the America) 
example in all three respects. Its air jet diameter 
the factor limiting the scale of the models which 
may be tested-—is 6ft., its maximum pressure is 25 
atmospheres-—or 353 lb. per square inch by gauge 
and its maximum wind speed 90ft. per second——o1 
61 m.p.h. 

The production of a jet of air having a uniform 
pressure of 25 atmospheres across its section and 
flowing at all points with a uniform linear velocity otf 
over 60 m.p.h. is, it will be realised, not easy. “A 
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FiG. 1—SECTIONAL PLAN OF THE 


castings for the shell, and was largely confined to a 
description of the manner in which the exceptional 
difficulties encountered in the production of these 
items had been successfully surmounted. In what 
follows we give a description of the tunnel as a whole, 
with particular reference to the devices, mostly elec- 
trical, employed for adjusting the setting of the 
models within the tunnel and for measuring the forces 
exerted on them and the velocity of the jet of com- 
pressed air to which they are exposed. 

In aerodynamic and certain other branches of 
research it is now an accepted doctrine that com- 
parable results from model to model or from model to 
full scale can be obtained only if the circumstances 
of the tests are so arranged that the ‘“ Reynolds 
number ”’ is the same in each. The Reynolds number 
is defined as R=1V/v, where IJ is a suitable linear 
dimension defining the scale of the model, V is the 
linear velocity of the air jet or of the machine, and rv 
is the kinematic coefficient of viscosity of the air. 
The kinematic coefficient is further defined as the 
normal coefficient of viscosity divided by the density 
of the air. The Reynolds number, it may be noted, 
is a pure numeric, and is therefore the same in value 
for all systems of units. Its establishment follows 
from a comparatively simple application of the theory 
of dimensions and not primarily from detailed mathe- 
matical analysis, although such analysis confirms its 
validity. 

Writing the Reynolds number in the fuller form 
R=lV p/n, where w is the ordinary coefficient of 
viscosity and 9 is the density, we see at once that if p 
and uw are appropriate to the conditions of an aero- 
dynamic test under atmospheric pressure, the results 
obtained from a model, say, one-twentieth full-scale 
size, will be comparable to those given by the full- 
sized machine or part when the relative velocity is 
one-twentieth that used in the model tests. For the 
model the linear dimension is //20. For the full scale 
it is 1. Hence to secure equality in the Reynolds 
numbers, the full-scale velocity must be taken at 
V /20, where V is the velocity in the model test. 

Experimentai restrictions impose a limit on the 
size of the model employed and also on the magnitude 
of the velocity of the air jet to which it is exposed. 
As a consequence, so long as p and p, are preserved at 
the values corresponding to atmospheric pressure, 
the Reynolds number for a model test is, even under 
the best conditions, very much less than it is under 
existing full-scale conditions. In other words, model 
aerodynamic test results are in general applicable to 
full-scale machines or parts moving with velocities 
much less than those with which in practice they 
actually move. In these circumstances it is not 
surprising to find that numerous and considerable 
discrepancies occur at times when model test results 
are applied to full-scale conditions. 

From the composition of the Reynolds number it is 
at once obvious that a way out of this difficulty is 
afforded if means are available for carrying out the 
model tests in a jet of air at super atmospheric 
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expensive. There is therefore a limit to the velocity 
at which a high-pressure test may be carried out. 
That limit is in general definitely well below common 
full-scale aeronautical speeds. By adjusting the 
seale ratio and the pressure, however, the model 
results can in most cases be made applicable to full- 
scale conditions for values, of the full-scale velocity 
much greater than the model test velocity. For 
example, the scale of the model might be one-tenth 
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Fic. 2—-THE BALANCE FRAME AND ITS 


the velocity of the air jet 60 m.p.h., and the pressure 
of the jet 25 atmospheres. These figures give a 


Reynolds number of R=i xX 60 X 25/u= 150 I/u. 


Hence the test results would be applicable to a full- 
scale machine or part when moving under atmospheric 
pressure conditions at a velocity of 150 miles an hour. 

Some years ago a high-pressure wind tunnel was 
erected at Langley Fields, in the United States, for 





TEDDINGTON COMPRESSED AIR TUNNEL 


lengthy series of experiments was undertaken before 
the final form of the tunnel as illustrated herewith in 
Fig. 1 was adopted. The steel shell is 17ft. internal 
diameter by about 50ft. in length and is composed of 
a number of weldless forged rings, about 2}in. thick, 
and two cast steel hemispherical ends. At 350 Ib. 
pressure there is a total load’of’some 5000 tons on the 
circumferential joints of the shell and of about 
4500_tons on the bolted joint between the cylindrical 








SUPPORTING STRUCTURE 


portion and the hemispherical ends. The circuim- 
ferential joints are made by means of straps—each 
strap being in six segments—laid over and gripping 
on to flanges at the ends of the rolled sections. 

Air is supplied to the interior of the shell by means 
of a battery of three 400 horse-power three-stage 
motor-driven compressors, provided with interstage 
and after coolers. About 90 minutes’ work is required 
to charge the shell to the full pressure when all three 
compressors are used. For many experiments less 
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than the full pressure is required. The air as charged 
into the shell is more or less saturated, and is at a 
temperature of about 80 deg. to 90 deg. Fah. Neither 
the temperature nor the degree of saturation affects 
the aerodynamic results obtained in the tunnel. The 
degree of saturation affects the density of the fluid 
in which the tests are carried out, converting it irito 
something heavier than dry air. The nature of the 
fluid, however, is not of any moment. It might be, 
for example, carbon dioxide instead of moist air. 
Indeed, carbon-divxide was at one time proposed for 
use as being a denser gas than air, and therefore 
requiring a lower pressure to realise the same density. 





“THe Cacween” 


pairs of fulcra. The first pair is more or less in align- 
ment with the axis through the centre of gravity jof 
the model under test. The se¢ond »pair lies)10in. 
vertically above the first. The third pair is situated 
5in. horizontally to the rear of the first pair. By 
means of an external contro] system, the balance 
frame may be transferred from one to the other of 
these pairs of fulera, and from the three different 
sets of readings so obtained, the pitching moment, 
the drag, and the lift of the model under test can 
be derived. The actual figure read is the horizontal 
force which has to be applied at the top of the balance 





frame to counteract the aerodynamic reaction on the 


coincident with the horizontal plane defined by the 
axes of the first and third pairs of fulcra. Let the 
balance frame be arranged to swing about the second 
-——the upper vertical—pair of fulera. Then if R, is 
the force registered at the coils when the whole system 
is in balance, the drag on the model will be equal 
to R, increased in the ratio of 50 to 10, that is to say, 
the drag will be five times the force measured at the 
coils. 

This method of working is impracticable, for it 
presupposes that the lines of action of the resultant 
lift and drag are exactly known, and that the model 





is exactly mounted on the balance frame in accord- 
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Fig. 3—GENERAL ARRANGEMENT OF THE BALANCE FRAME 


Its use was notjfurther considered because of the 
possible danger which it might entail. The tempera- 
ture of the fluid affects its pressure, and therefore 
its density. If, however, throughout a test the 
Reynolds number is preserved constant, the aero- 
dynamic results recorded will be unaffected by the 
manner in which the fluid acquires its density. 

At one end of the shell there is a door whereby 
entry may be gained to the interior. At the other a 
two-bladed screw of light alloy is mounted on a shaft, 
which, passing through a carbon ring gland, reaches 
the outside, where it is directly coupled to a 400 horse- 
power variable-speed motor. At full load the speed 
of this motor may be varied over the wide range of 
from about 20 to 750 r.p.m. The motor may be run 
for an hour or so at an overload of 500 B.H.P., and 
at speeds up to 808 r.p.m. This large range of speed 
is required in order to cover tests at various Rey- 
nolds numbers, and tests at the same Reynolds 
numbers obtained by raising the velocity and lower- 
ing the density, or vice versé. The compressed air 
is circulated by the screw down an annular passage 
lying next to the inner surface of the shell. At the 
door end the annulus is turned into a cylindrical jet 
flowing in the reverse direction, Just inside the 
cylindrical orifice at the point of lowest velocity the 
air is drawn through a honeycomb to straighten out 
its flow. It then passes into a contracting passage, 
from which it emerges as a parallel jet, 6ft. in dia- 
meter. Tests made on a model of the tunnel showed 
that the wind speed at any point across the jet did 
not depart by more than half of 1 per cent. from the 
average wind speed. Leaving the orifice the jet 
passes across a free space about 7fit. 3in. wide, and 
then passes into a collector ring, whence it reaches 
the air screw through an expanding passage. 

The model to be tested is suspended at or near the 
middle of the free space between the orifice of the jet 
and the collector ring. The balance frame to which 
the model is attached is illustrated in Figs. 2 and 3 
and diagrammatically in Fig. 4. The balance frame 
is mounted on horizontal fulcra attached to a frame- 
work of angles and plates. This framework is sup- 
ported on rollers running on horizontal joists above 
and below the jet. The framework and the balance 
frame can therefore be set at any point along the 
length of the free space. They can, if required, be 
run right back into the annular space surrounding 
the collector ring. In addition to supporting the 
balance frame, the framework forms a shield which 
protects the balance frame from any stray currents 
of air outside the jet. 





The diagram of the balance frame shows three 





model. This horizontal force is applied electrically 
through the agency of three coils of copper wire, the 
central one of which is attached to the top of the 
balance frame, while the two outer coils in close 
alignment with the .central one are fixed to the 
surrounding shield or framework. From the centre 
of these coils to the horizontal line through the first 
pair of fulcra the distance is 60in. 

The model machine or aerofoil or other component 
is tested in the inverted position. The “ lift” is 
therefore a force acting vertically downwards upon 
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Fic. 4—DIAGRAM OF BALANCE FRAME 


it. Let it be supposed that the line of action of the 
resultant lift exactly coincides with the vertical plane 
defined by the axes of the first and second pairs of 
fulcra. Let the balance frame be arranged to swing 
about the third—the rear—pair of fulera. Then if 
R, is the force registered at the coils when the whole 
system is in balance, the lift on the model will be 
equal to R, increased in the ratio of 60 to 5, that is 
to say, the lift will be twelve times the force registered 
at the coils. 

Similarly, let it be supposed that the line of action 


ance with this knowledge. The lines of action are 
not known beforehand, and even if they were, it 
would be next to impossible to ensure the mounting 
of the model in correct alignment with respect to 
them. Let it be supposed that the model is mounted 
out of alignment with the lines of action of the resul- 
tant lift and drag by small amounts of unknown 
magnitude x and y respectively. Then if the balance 
frame is arranged to swing about the first—the lowest 
vertical—pair of fulcra, the lift and drag will unite 
to exert a pitching moment on the model about this 
pair of fulcra. This pitching moment can be measured 
at the coils and is in the nature of a correction to be 
applied to compensate for the fact that the lines of 
action of the lift and drag are not coincident, as pre- 
viously assumed, with the vertical and horizontal 
planes defined by the three pairs of fulera. It can 
readily be shown that the pitching moment being 
P.M., the true lift on the model will be given by 
L=12 R,—P.M. 
and the true drag by 
D=5 R,—P.M. 

Hence three readings of the force at the coils 
required to produce balance when the frame is swung 
in turn on the first, second, and third pairs of fulcra, 
give all the data required to determine the pitching 
moment, the drag and the lift on the model. Know- 
ing these figures, it is a simple problem to determine 
as additional data the lines of action of the resultant 
lift and drag. 

When the balance frame is arranged to swing on 
either the first or second pair of fulcra, its centre of 
gravity is directly below these fulera. The weight 
of the frame therefore has no moment about the axis 
of suspension when the system is in balance under the 
aerodynamic reaction exerted on the model and the 
electrical force exerted at the coils. This condition 
does not, however, hold good when the axis of sus- 
pension is transferred to the third—the rear—pair 
of fulera. To compensate for this gravitational 
out-of-balance of the frame, an arrangement is pro- 
vided whereby the frame automatically picks up 
counterbalance weights—see Fig. 3—-when the trans- 
ference of the axis of suspension to the rear pair 
of fulcra is made, and whereby it releases itself from 
these weights when the axis is retransferred to either 
of the other pairs of fuléra. It will be understood 
that the change from one pair of fulera to another is 
effected from an external—electrical—control, in 
order that the test may be completed without the 
necessity for releasing the pressure inside the tunnel. 





of the resultant drag—a horizontal force—is exactly 





(To be continued.) 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our correspondents.) 


—+ 


OIL-ENGINED LOCOMOTIVES, 


Sixr,—When it is proposed, as in Colonel Fell’s recent 
paper on oil-engined locomotives, to employ high-speed 
engines for duties hitherto performed by the low-speed 
type, objection is generally made on the grounds of the 
alleged unreliability and high maintenance cost of the 
high-speed engine. An opinion of this kind, if expressed 
often enough, is apt to crystallise into dogma, without 
ever undergoing critical examination, and may then 
prove a serious obstacle to progress. It is very desirable, 
therefore, that an attempt should be made to get at the 
real facts. In the present case this can easily be done, 
for there exists an excellent source of information in the 
operating statistics of the larger road transport firms. 
Since their fleets are large, and their annual mileage 
enormous, their records give trustworthy average figures. 

By the courtesy of a large motor omnibus operating 
company, I am able to give the following figures from their 
fleet records for 1932, during which the total mileage was 
nearly 16 million. These engines have a maximum speed 
of 2000 to 2500 r.p.m. They receive no attention from 
their drivers, who are fully occupied in other ways, and, 
apart from the maintenance detailed below, no work 
whatever is done on them, except for such minor jobs as 
filter cleaning, and, perhaps, an occasional tappet adjust- 
ment demanded in the interests of silence rather than of 
reliability : 

Engine Maintenance. 

Major overhaul (complete stripping and reassembly) 
every 85,000 miles. 

Pistons drawn, new rings fitted where necessary, 
every 35,000 miles. 

Cylinder heads removed for decarbonisation and 
valve grinding every 20,000 miles. 

Breakdowns. 

Average mileage. between engine breakdowns 
(including failure of associated pipe work) 550,000 
miles. 

I think your readers will agree with me that this record, 
besides reflecting great credit on those responsible for 
the operation and maintenance of this fleet, disposes of 
any doubt as to the reliability and maintenance require- 
ments of the high-speed engine. It would be interesting 
to have similar data for steam locomotives, but no com- 
parable figures have, so far as I know, been published. 
Perhaps some railway engineer will remedy this. 

Old Shoreham, Sussex, March 9th. J. F. Atcocx. 


[We do not know if actual figures have been published, 
but our correspondent may like to know that for steam 
railway locomotives they are fairly comparable with those 
he has given for the road. Engines sometimes run up 
to 120,000 miles between major overhauls, and it may be 
taken that for first-class passenger locomotives 80,000 
miles is a not unreasonable figure. If the mileage falls 
below 60,000 for that type of engine an inquiry follows. 
Steam locomotives are expected to run many thousand 
miles, say up to something like 200,000 between break- 
downs which cause a stoppage of more than five minutes. 
Complete breakdowns, which our correspondent seems to 
have in mind, are very rare indeed.—Ep. Tue E.| 


LOCOMOTIVE PROGRESS. 


Sir,—The ordinary man—if such is a fair designation 
of what is more frequently called the man in the street— 
still retains his interest in railways and locomotives. 
Enthusiasts are still as numerous as ever, and often most 
astonishingly well informed ; in fact, by reason of their 
complete detachment from the very material ties that 
railway practice and experience impose upon those con- 
cerned, not a little instruction can often be derived from 
their remarks. 

One point they often begin on is, Why has the com- 
pounding of locomotives gone out of favour in this 
country ? Is it for a real reason or only one of the periodic 
fashion changes that have occurred through the long 
history of the development of the locomotive ? 

They observe that in land practice practically no engines 
are built to-day with single expansion, and they are not 
quite satisfied with the almost invariable answer received 
that railway work is so different from anything else that 
no such comparison can possibly be a fair one. Reasons 
like this, they feel, are always the first given by anyone 
in any case, whether it be railway, marine, road, or other 
application. 

Our friend will say, If the Midland compound was a 
good example, why not perpetuate it in an improved 
form? In the ‘ Royal Scot,” he realises the gauge 
difficulty of the larger low-pressure cylinders, but feels 
that this could have been got over by putting two cylinders 
in tandem ; at any rate, one locomotive should have been 
built to try out by long practical experiment whether the 
compound principle with a really high boiler pressure is 
not more economical than the single expansion. 

Alternatively, he says, Why not try a 320 1b. boiler, 
like the new. German compounds, with one high-pressure 
and three low-pressure cylinders ? 

He also has heard that the Midland compounds are 
reported to have boilers rather too small, and hence have 





small blast nozzles with increased back pressure ; that 
valve travel and passages are not as required to-day ; 
whilst to serve the god of simplicity all valve gears are 
linked up together, with consequent choking of the 
exhaust. 

So he has another proposal. Why not, says he, before 
you start on the ‘ Royal Scots,” convert an existing 
Midland type, and make it really up to date in a com- 
pound sense, with a 275/300 Ib. boiler, separate controlled 
valve gear, and a special cut-off valve inside the piston 
valve, and on another with a 320 lb. boiler use three low- 
pressure cylinders ? 

The result obtained from both should be more power and 
less coal consumption. The power alone might help to 
prevent deiay in existing services which results from the 
over-loading of this class of locomotive. 

Then, he says, why keep building new designs in which 
small snags that affect maintenance may and will occur, 
as in all new designs ? Why not improve existing types ? 
If the new boiler and compound cylinder arrangement is 
successful, then fit it complete to the “ Prince of Wales” 
class. 

Similarly, says he, with the converted ** Claughtons ” 
to baby ‘“ Scots,” which are said to be as good, if not 
better, than their parents, and to have a distinct advan- 
tage over their drop-valve brothers. 

He may then reflect, Is any industry so hard hit as the 
locomotive builder, and with so many of a highly trained 
staff out of work ? 

Why not, thinks he, start a competition amongst the 
builders for the improvement of existing designs, in which 
all the railways will join in? In which they would offer 
to pay works cost for any trial conversion put out to a 
locomotive company to carry out, and give an order for 
twenty-five further ones if the trial one was successful 
on test. This would keep the technical staffs employed 
and fairly on their toes to get results. All to the good for 
the time of trade revival. Any scheme to keep the tech- 
nically trained man at work and not deteriorating is of 
national importance, he reflects. 

Another enthusiast may turn to carriages. He will, no 
doubt, begin with streamlining both the stock as well as 
the locomotives. He then asks, How can carriages made 
to travel 60 miles an hour in comfort be expected to ride 
equally well at 80? And as speeds continue to rise still 
higher, he feels after experiencing some of the side oscilla- 
tion at the new speeds run that something must be done. 

The oscillation is one outstanding point. Is the friction 
now existing in the bogie necessary ? It is the damping 
agent, but would not a more instantaneous acting hydraulic 
cylinder be better, as in other cases ? Anyway, 100 miles 
an hour will require a new method. 

And so he goes on, but in his heart, despite all he may 
say, there is only one real fear, and that is of the coming 
of the day of the full electric, and the displacement of his 
dearly loved steam race-horse. What would horse- 
racing people feel like if they were to be swept away by 
electric hares of larger size ? 


March 11th. A TRAVELLER. 


WELDING RESEARCH. 


Sir,—It was with great interest that I read the details 
of the scope of the above research instituted by the Weld- 
ing Research Committee of the Institution of Mechanical 
Engineers. With the well-known firms and individuals 
mentioned in the article and their proved co-operation, 
I feel sure that definite and rapid progress will be made 
in this branch of engineering. It is a fascinating subject, 
both from the scientific and the economic aspect, and the 
repercussions of this research will be felt for many years. 

In one respect I have a feeling of regret. Electrical 
resistance welding without the addition of metal is a 
branch of welding which has many advantages and claims. 
The structure of the weld by this method as compared 
to the structure of the weld made by the other methods 
to be investigated, is comparatively simple. Therefore, 
with fewer variables greater progress could have been 
made and a further jumping off ground provided for the 
more complicated problems. 

However, I wish the Welding Research Committee every 
success and a rapid attainment of their objects. 

TusBe Propucts, Ltd. 
(incorporating H. Joyce and Co.), 
J. P. Jackson, 
General Manager. 


. 


Birmingham, March 13th. 


ALL-STEEL RAILWAY COACHES. 


Sir,—The letter from Mr, C. E, R. Sherrington in your 
issue of February 24th, in reply to that from Mr. C. J. 
Kavanagh on February 10th, does not dispose very con- 
vineingly of the original suggestion made by your corre- 
spondent “F. N. B.” on January 20th. In his letter, 
“ F. N. B.” pointed out that 278 coaches of ‘‘ an entirely 
new design’ were to be constructed for the L.N.E.R., 
and this has been confirmed by official statements that 
some of the new stock is to consist of open saloon coaches 
and buffet cars. ‘‘ F. N. B.” expressed the hope that the 
new design would enable new methods of construction to 





be employed, and it is scarcely relevant to mention difti- 
culties in constructing all-steel side-door carriages when 
carriages of other designs are contemplated. 

In this connection it would appear from the last sentence 
of Mr. Sherrington’s letter that on the Continent tho 
superiority of all-metal construction is so fully recognised 
that the disadvantages of end-door design are accepted 
as being of less importance. 

A. F. Weppun. 
Westminster, 8.W.1, March 13th. 


Sir,—Mr, Sherrington’s reply to my letter of February 
2nd does not alter the fact that the statement in Mr. 
Gresley’s report that all-metal carriages are heavier and 
more costly is a verbatim repetition of the answer given 
by the L.N.E.R. to the questionnaire, the replies of other 
British railways being far less condemnatory. 

Mr. Sherrington instances climatic conditions, prices 
of materials and traditional skill as arguments for timber 
construction of carriage bodies in this country, especially 
stressing the last. Surely our standard of craftsmanship 
in steel is nowise inferior to that obtaining in any other 
country, and our skill in woodworking is no more effective 
an argument against the use of steel for railway coaches 
than it would have been if urged against the use of iron 
and steel for shipbuilding. C. J. KAVANAGH. 

London, S.W., March 14th. 


OIL-ELECTRIC TRACTION. 


Sir,—-May I suggest that the idea of adopting Diesel- 
electric or other new means of propulsion, talked of for 
our splendid main railways, should be postponed at least 
till the country as a whole is in a position to stand the 
further grave injury to one of its main national assets, 
which, of course, any deliberate policy for using less coal 
would result in ? It is no mere coincidence that England's 
troubles have deepened since we have used less of our own 
natural possessions. The remedy is a reversal of that 
policy. 

J. FrepericK HUSBAND. 

Cheltenham, March 9th. 








SIXTY YEARS AGO. 


Sixty years ago the Institution of Mechanical Engi 
neers was still a provincial body, with its headquarters at 
Birmingham. The two principal metropolitan bodies 
serving the needs of the profession were the Institution of 
Civil Engineers and the Society of Engineers. The Society 
had been established for a considerable number of years, 
and with the growth in its size and status it was felt that 
it ought to make application for acharter. The Institution, 
however, opposed the movement and the Society had to 
give way to its elder brother, consoling itself, however, 
with the knowledge that a recent Act of Parliament 
presumably the Companies (Limited Liability) Act—had 
given it nearly all the privileges which it would have 
received under a charter. For a time the Society’s failure 
to secure a charter reacted unfavourably on its prosperity, 
but it faced the situation with energy and in due course 
surmounted its troubles. In view of the past relationships 
of the two bodies, we commented—a little joyfully perhaps 
—in our issue of March 14th, 1873, upon the fact that, 
while the Institution of Civil Engineers at a number of 
recent meetings had been debating energetically and 
bitterly the barren, somewhat threadbare, subject of railway 
gauges, the Society also at a series of meetings had been 
contributing very materially to the advancement of the 
railways by a thoroughly practical paper and discussion 
on continuous brakes. Mr. W. H. Fox was the author of 
the paper. The subject was peculiarly topical, for, as 
we noted, it was almost absolutely certain that within the 
present or the next session of Parliament an Act would be 
passed making the use of continuous brakes or their 
equivalent compulsory on all our great railway lines. 
There were a number of forms of continuous brake com- 
peting for attention at that date. Mr. Fox described four 
types, namely, Clarke’s, in which chains were used ; 
Barker’s, involving the use of water ; Olmsted’s, a mag- 
neto-electric brake ; and Westinghouse’s, employing com- 
pressed air. Clarke’s brake had made possible the working 
of metropolitan traffic. Barker's had been used success- 
fully for about two years on a branch of the Great Eastern 
Railway. The Olmsted brake, introduced from the United 
States, had been under test for two or three months on 
the North London Railway. The Westinghouse brake 
had been extensively adopted in America and was being 
tested cautiously in this country by one or two companies. 
Although we expressed a strong partiality for the Westing- 
house brake, we thought it probable, and as it should be, 
that different types of continuous brakes would be adopted 
by different railways. The subject was one highly likely 
to attract the attention of inventors. We cautioned them, 
however, not to invent a brake if they could possibly 
avoid doing so. To design one better than the worst 
described by Mr. Fox would be a difficult task, but it would 
be easier than to persuade railway companies to use it. 
The continuous brake, we felt assured, would in time come 
into general use, but in whatever form it would be 
employed it would be the production of men intimately 
connected with the working of railways and of such men 
only. 








TuirTy years ago, a report states, 91 per cent. of the 
United States’ developed power came from coal and only 
4 per cent. from oil and natural gas. In 1930 the power 
from coal dropped to 60 per cent., while that from oil 
and gas had risen to 31 per cent. By 1950, it is estimated 
that coal will be furnishing only 46-6 per cent., gas and 
oil 45-3, and water power 8-1 per cent. 
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ELECTRICAL 


The Electrification of a Biscuit 
Factory. 


Tse Imperial Biscuit Works, the new factory of Mac- 
farlane, Lang and Co., Ltd., at Osterley Park, Middle- 
sex, is @ notable example of an up-to-date factory of its 
kind, and needless to say it is electrically equipped. A large 
quantity of electrical plant for power and other purposes 
has been supplied by the General Electrit Company. 
Three-phase, 50-cycle current, at a pressure of 11,000 volts, 
is supplied by the Heston and Isleworth Borough Council 
to @ six-panel, high-tension, draw-out switchboard, as 
shown in Fig. 1. Two of the cubicles are used for control- 
ling the two incoming feeders ; three for controlling three 
500-kW main G.E.C. transformers ; whilst the remaining 
cubicle serves as a high-tension bus-bar coupler. The 
board is fitted with a special summation meter, with a 
maximum demand indicator, which, in the event of the 
total kVA demand on both feeders reaching a predetermined 
value within a specified length of time, gives an audible 
warning and enables the engineer in charge of the factory 
to keep the load within the specified limit. One of the 
500-kVA, three-phase, four-wire, oil-immersed trans- 
formers serves as @ spare, and, like the other two, is fed 
from the main switchboard mentioned. The low-tension, 
400/440; three-phase, four-wire supply from the trans- 
formers is controlled by the sixteen slate panel switch- 
board, shown in Fig. 2, which has oil-immersed circuit 
breakers, and the usual volt and ammeters, &c. The 
panels controlling the incoming supply to the board 
are those to be seen at the far end of the picture, whilst 
those controlling the power and lighting are shown on the 
left and right-hand sides respectively. The supply for 
power purposes is taken by means of three-core Pirelli- 
General lead-covered and armoured cables, to five main 
power distribution boards fitted with 200-ampére “ Hand- 
guard ” fuses, and from these boards supplies are taken 
either direct to the large motors driving refrigerating 
machines or to smaller power distribution boards for 
smaller three-phase motors. 

Fifty squirrel-cage motors, ranging from 1 to 25 horse- 
power, have been supplied by the General Electric Com- 

y for use throughout the factory, some driving line 
shafts, whilst others are coupled to individual machines, 
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Fic. 2—440-VOLT SWITCHBOARD 








Fics. 3 TO S—-TYPICAL EXAMPLES OF MOTOR DRIVES 


either directly or through “Texrope’ belts, ordinary 
belts, chains, or gears, according to the conditions to be 
met. Typical examples of the drives are shown in 
Figs. 3-5, the motors being started either by means of 
automatic “direct to line” starters or by star-delta 
starters in the case of machines above 3 horse-power. 
The main drive shown in Fig. 6 provides the power for 
a@ number of the heavier machines, and consists of two 
150 horse-power G.E.C. synchronous induction motors, 
mechanically coupled and arranged so that one machine 


can drive the other idle, or so that the two motors can 
be run in parallel. In addition to driving the main shaft 
through ropes, the motors are used to improve the power 
factor of the whole installation, and thus reduce the 
kVA demand, the motors and control gear having been 
designed so that for any given setting of the regulator 
they share the mechanical load and power factor 
correction duty equally within 5 per cent. As the 
load on the motors varies widely and is sometimes 
half the maximum value, one motor is occasionally 


Fic. 6--150 H.P. SYNCHRONOUS INDUCTION MOTORS 
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made to take the entire load and with a higher efficiency 
than would be possible with both motors running at 
reduced load. 

Cables from the low-tension switchboard lead, vid 
main distribution boards, to sub-main boards for small 
single-phase motors and for lighting purposes, these 
boards being fed by Pirelli-General, four-core, lead- 
covered, and armoured cable, and are controlled by 
main triple-pole and neutral ironclad switch fuses. The 
lighting distribution system has been arranged so that 
each of the main departments of the factory can be lighted 
independently and the loads of the departments are 
balanced evenly over the three phases, so that in the event 
of one of the departments having to work overtime the 
balance on the system will not be impaired. Moreover, 
= lighting scheme has reg wm ed ve as in the a 
of a failure on one phase no rt of the factory will 
without light. For the local pal of the lighting special 
boards with “‘ Magnet Junior ” fuse units and 15-ampére 
** Landor ’’. bakelite switches are provided, and switch 
plugs are connected to the boards for hand lamps used for 
inspecting machines, for tools, and electric floor 
washing machines. In the main offices, such as the 
types nen. half bd normal amount of illumination can 

e obtained from t trically arranged points, and 
where lines of lights have to be switched on they run 
parallel with the windows, so that in dull weather the 
points furthest from the windows can be switched on 
first. The whole of the lighting installation was designed 
in consultation with the illuminating engineering depart- 
ment of the G.E.C., and the effect is in keeping with the 
best modern practice. 

In the directors’ offices and in parts of the establishment 
to which members of the public are frequently admitted, 
nearly 180 “ Britalux’’ fittings have been installed. In 
the canteens, in which as many as 1250 persons can be 
served at a time, the illumination is provided by 200 of 
these fittings, and as these canteens are also used for social 
gatherings, provision has been made for the connection of 
miniature lamp festoons to the existing wiring. The remain- 
ing interior illumination of the factory is provided by over 
1000 G.E.C. Dispersivo steel reflector units, finished in white 
vitreous enamel inside and out. The. main factory is 
illuminated by 300-watt reflector units, and the illumina- 
tion is so even that local lighting has been almost entirely 
eliminated. In the stores block the lower height of the 
buildings allowed 200-watt units to be adopted. The 
illumination at the firing end of the boilers and at the 
various pumps, &c., in the boiler-house, is provided by 
300-watt bolic angle units, mounted high up on the 
walls, w the remaining of the boiler-house are 
lighted by 300-watt Dispersivo steel reflector units. Goods 
are passed from the dispatch department to motor vans 
by means of gravity roller conveyors, which are illumi- 
nated by 45 deg, vitreous enamelled parabolic angle 
reflector units, The roadway entrance and garage 
yard are illuminated by 500 and 300-watt non-ventilated 
Wembley lanterns, with non-axial asymmetric reflectors. 
The contractors for the wiring were Edmundson’s Elec- 
tricity Corporation, Lid. 








Engine Cooling Research.* 
By R. McKINNON WOOD. 


THE air-cooled aircraft of.the past, with its bare cylinder 
heads, is an abomination ta.the aerodynamically minded. 
Its speed falls far short of that of the aeroplane with the 
water-cooled engine, at speeds of the order of 200 miles 
an hour. It is not possible to estimate exactly the fraction 


of the developed horse-power which is spent in cooling |. 


by exposed cylinders, but the figure appears to be about 
one-third at a speed of 180 miles an hour. The comparable 
figure for a water-cooled engine with a retractable radiator 
seems to be about one-eighth. These figures are in respect 
of drag alone ; the weight involved in cooling has not been 
taken imto account. The water-cooled installation is 
heavier, but this greater weight is roughly counterbalanced 
by the greater supply of fuel demanded by the air-cooled 
engine. 

Some time ago the writer made an estimate of the 
power which must necessarily be expended in air-cooling, 
and reached the conclusion that it was very much less 
than that spent in the best installations in use, either 
air-cooled or water-cooled, excepting only such aircraft 
as the Schneider Trophy racers—in which the heat is 
transferred through the surface of wings, body and floats. 
The estimate represented an ideal which would never be 
reached in practice, but one to which approximation 
should be possible. It assumed streamline motion 
throughout. 

The conception of the air-cocled engine of the future 
was on the following lines, The cross-section area would 
be reduced until the ine would conveniently fit into 
a body of good form of the maximum sectional area 
demanded the purpose of the aircraft. Reduction 
gearing would assist this decrease of cross section, for the 
large diameter of existing radial engines is related to the 
use of @ direct drive. py be tn. of the airscrew shaf 
might also help in adapting the engine te the streamline. 
The cylinders would be generally of existing form, but, 
speaking from @ purely aerodynamic standpoint, “ side ” 
valves behind the cylinders should aid greatly in carrying 
through the conception to the best result by leaying t 
cylinders with clean heads for cooling purposes. The 
cylinders would be given the maximum practi area 
of fins and enclosed in sheet.metel jackets through which 
the cooling air would flow, thus avoiding the waste effort 
of carrying surplus air.through the body of the aircraft. 
The ducts would be carefully shaped from entrance to 
exit to minimise loss of energy by avoiding sharp curves 
and rapid expansions. The circulation would be partly 
or wholly produced by an airscrew fan driven by the engine 
through gearing, revolving considerably faster than the 
airscrew—at between 3000 and 4000 r.p.m, 

It will be seen that there are two separable ideas here, 
First, the jacketed engine with care streamlined 
passages ; secondly, the introduction of the fan, and the 
latter can again be separated into the introduction of 


* Abstract of paper read before the Royal Aeronautical 
Society, March 9th. 








the fan as an auxiliary and the use of the fan to give the 
sole motive force. The first idea is not new in aeronautics. 
The second idea is about as old as the motor car; but a 
little more thought must be put into the aero-engine fan. 
The fan may conceivably meet four needs. First, airscrews 
can be highly efficient and, although it may seem that 
flight-induced flow is a.gift, it is not clear from first 
principles that flight flow through a body does not entail 
a large expenditure of energy in relation to the work done 
in overcoming the resistance in the passage. The relative 
merit of fan flow and fli flow probably depends upon 
the amount. of flow required, the former 
larger, flaws. The writer was inclined to the opinion that 
the fknwould be distinctly more efficient for the quantity 
of flow required to cool an engine. Secondly, we are 
elose to the limit of the cooling we can supply in existing 
eowled ‘installations, ‘The fan. may extend this limit 
almost indefinitely. irdly, the fan gives a means of 
adjusting the cooling, should it be inadequate or excessive 
in @ specific’ case, and one which is more easy and more 
tent than the t of cowling. Fourthly, the 
‘an. offers an ‘automatic regulation of the cooling to suit 
the flight speed. The larger power expended in cooling 
air-coo! in fast aircraft is largel due to excessive 
aver-cooling at top speed. Water-cooled installations are 
fitted with shuttered: or retractable radiators, primarily, 
perhaps, to avoid the danger of the water freezing, but, 
at least incidentally, having an appreciable effect on top 
speed, The result is far from perfect. The retractable 
radiator is the best form in common use, and the power 
i of 180 m.p.h. is about 
imb at 90 m.p.h., the radiator 
uisite cooling. Ideally 
jon and 
constancy of spent should be obtained in an air- 
cooled system in which the circulation is entirely due to 
the fan. 

From the above reasoning it would appear that the 
fan should provide the whole motive force. This should 
give perfect regulation and, assuming that fan flow costs 
less than flight flow, this system should be more efficient 
on climb as well as at top speed. 

The ideas discussed have shown a prospect of marked 
improvement of the air-cooled aeroplane on & 
number of very debatable points which call for experiment. 
Preliminary experiments have been made at the R.A.E, 
by Mr. Hartshorn. 

The first series of experiments were made with a finned 
steel cylinder, about 6in. in diameter and 6in. long, enclosed 
in a duct built of wood. The duct started with a rounded 
entry, divided symmetrically round the cylinder and 
rejoined, and terminated after e: ing in @ large box. 
In the box the air first passed a area of gauze and 
then through two sharp-edged orifices into a second large 
chamber, from which it was exhausted by a centrifugal 
blower. From the pressure in the first and second com- 

rtments, the flow of air and the loss of energy could 

found. The cylinder walls were heated by steam from 
an electrically heated boiler below the radiator. The 
electrical input was adjusted to keep the pressure in the 
cylinder constant and approximately atmospheric. By 
this arrangement, the walls were kept at a uniform known 
temperature, and the heat flow was measured by the 
electrical input required. It was found that the power 
expended in cooling varies rapidly with cooling speed 
roughly as the cube. The heat flow varies slowly with 
the speed ; in fact, it increases about 50 per cent. when 
the speed is doubled from 50ft. to 100ft. per second, and 
doubles when the speed is trebled. This is due to two 
causes. First, the heat flow with a given difference of 
temperature between surface and air varies Jess than in 
proportion to the speed ; secondly, there is @ considerable 
drop of temperature along the fins and this drop increases 
as the heat flow is increased by raising the speed. The 
metallic resistance to the heat flow from cylinder to 
cooling surface is an important factor. It is evident 
that the use of a metal with a higher conductivity than 
steel, e.g., aluminium or copper, would have a big influence 
on the economy of cooling. It is also clear that the 
maximum possible cooling surface should be provided. 
The two desideraia are likely to be in conflict, since 
steel can be worked thinner than aluminium. It should, 
however, be noted in this connection that there is a limit 
to the closeness with which fins can effectively be spaced, 
as has been shown by recent experiments in the United 
States of America. The heat extracted by the air falls 
off rapidly when the surfaces are brought too close together, 
and Mr. Pye has related this phenomenon to the mingling 
of the boundary layers. 

Passing to the second series of experiments designed 
to investigate the second idea, the introduction of the fan, 
it was decided to idealise the model to the simplest form 
which would include the essential features of the problem, 
but recognising that there were certain overall dimensions 
which must be quantitatively to scale. For the first 
stage, which is now completed, the airscrew was omitted. 
The body used was a solid of revolution. The cylinders 
were represented by a ring of gauze. The area of this ring, 
and the resistance of the gauze were designed to re nt 
the section area and resistance of the passages Maeuch 
#h engine designed in accord with the general conception. 
A¥feight-bladed fan was desi to impart the required 
power with fair efficiency, the blades moving in an annulus 
the same dimensions as that of the gauze. The fan was 
driven by 4 small A.C, motor housed in the body, and 
ptovision was made to measure the torque and the 
révVolutions.- Small pitot tubes and static pressure holes 
were inserted to obtain: the speed of flow, the thrust of 
the fan, and the resistance of the gauze. The annular 
SF ae one Seen nmme 
distance behind X caapetbeans eet onl parallel from the 
entrance. - The annulus to the exit, a little ahead 
of the maximum section of the body. 

To sum up the results of this second series of experi- 
ments, it has not been proved that fan induction is more 
efficient than flight induction for the rate of flow required. 
On the other hand, a strong case can be made for the fan 
as @ means of giving more cooling if flight induction fail ; 
as an easy means of adjusting the cooling; and, most 
important, as providing a large measure of automatic 
regulation with flight speed which has an important 
influence on the top speed. 

The work done in forcing the air over the cooling 


ing better for- 





surfaces, even in the idealised model of the experiments, 
is much greater than the ideal skin friction loss, and here, 
in particular, further study is required and the problem 
needs to be studied in closer relation to the practical 
details of engine design. In addition it is important tu 
inquire into every possible means of reducing the spec! 
of flow required for cooling, since the power consume | 
varies roughly as the cube of the speed. 








Extension of the Piccadilly Tube. 


On Monday last, March 13th, the penultimate section 
of the northern extension of the Piccadilly Railway to 
Southgate and Enfield West was opened. The first stage 
of this extension to Arnos-grove was opened in September 
of last year, and is now contributing ite full share of the 
work of carrying North Londoners to their places of work 
and recreation. During next summer the northern exten- 
sion will be carried to its ultimate terminus at Cockfosters, 
which lies on the fringe of Hadley Woods, and will com. 
plete the programme which was undertaken northward. 
and westwards with Government assistance afforde 
under the Development (Loans, Guarantees and Grants) 
Act, 1929. The Cockfosters extension will have cost 
£4,500,000, and that in West London £2,300,000, whilst 
another £1,200,000 has been spent on new rolling stock 
for the operation of these extensions. A sum of £3,000,000 
is also being spent on improvements to stations in Central 
London. 

The new section of railway, 2} miles long, carries the 
Piccadilly line into a rural district with large areas avail 
able for development. The railway crosses Arnos Park 
by means of a viaduct, and then enters a tunnel half a 
mile long, in which the Southgate Station is situated. 
From this tunnel the line emerges into a cutting, a short 
distance north of Southgate Station, and is carried by a 
viaduct embankment and cutting to Enfield West. The 
Southgate and Enfield West station buildings follow in 
their main features the design of the new stations already 
opened on the western and northern extensions of the 
Piccadilly line. At Southgate the building is circular, 
with three entrances, and the booking-office is connected 
with the platforms, 35ft. below, by two escalators, with a 
stairway between them, which can be replaced by an 
additional escalator when it becomes necessary. The 
Enfield West Station, which stands 65ft. higher than the 
Southgate Station, lies midway between Enfield and 
Barnet, and is situated at the junction of Chase-road 
and East Barnet-road. A double entrance leads through 
the booking hall, past the booking-office and ticket - 

achines, to the stai descending to an island platform. 

A new mercury rectifier sub-station has been built at 
Southgate and another of the same type is being erected 
at Cockfosters. As in the case of other sub-stations on 
the northern extension, they are arranged for remote 
control from the Wood Green sub-station. Between 
Enfield West and Cockfosters a depét, capable of accom- 
modating 300 cars, has been provided. Through trains 
to the Piccadilly line run every ten minutes, and there 
are 131 trains to Enfield West on week-days and 98 trains 
on Sundays. The time taken for the journey from Enfield 
West to Piccadilly is 31 minutes, or approximately half 
the time required to reach Central London before the 
opening of the railway. 

Simultaneously with the extension to Enfield on 
Monday last, the Piccadilly railway service was projected 
in West London from Northfields over the District Rail- 
way to Hounslow. Piccadilly trains were extended to 
South Harrow in July last, and to Northfields in January, 
and the operation to Hounslow completes the scheme for 
improving the underground services in the western suburbs 
of London. 











INFRINGEMENT ACTION THREATS, 


Ir is, unfortunately, a common experience, writes “ A 
Chartered Patent Agent,’ for small manufacturers and 
traders to be threatened with infringement proceedings 
in respect of goods alleged to be covered by @ Provisional 
“Patent,” and, in many cases, wholesale orders are 
withdrawn or manufacture ceases in consequence of the 
manufacturer or trader not wishing to run any risks. 
It, therefore, cannot be too widely known that there is 
no such thing as a ‘‘ Provisional Patent,’”’ which is a term 
loosely used when a patent application has been lodged 
accompanied by @ Provisional Specification only, and no 
infringement proceedings can be taken until a ‘‘ Complete ”’ 
Patent has been sealed, ¢.c., granted. 

It is @ very difficult matter for an inventor to convince 
@ manufacturer or trader that such threats are groundless 
and can be safely ignored, and it is, therefore, important 
to inventors to realise their powers under the new Section 36 
of the Patents and Designs Acts, introduced by the 1932 
Act, Prior to the new Act threats could only be legally 
restrained if made by @ person owning a patent (meaning 
a full and granted patent). Consequently, a person having 
applied provisionally could safely issue threats broadcast 
without fear of legal action for restraint. 

As a result of the 1932 Act, Section 36 now reads: 
‘* Where any person, by circulars, advertisements or other- 
wise, threatens any person with an action for infringement 
of patent or other like proceedings, then, whether the peraon 
making the threats is or ia not entitled to or interested in a 
patent or an application for a patent, any person aggrieved 
thereby may bring an action against him, and may obtain 
@ declaration .., &c.” 

Thus, the position under the present Section 36 of the 
Act is clear, viz., that threats of infringement p i 
ean always be restrained and damages obtained except 
when the threats are issued in respect of valid claims of 
& granted patent, or claims of an accepted Complete 
Specification which could not be successfully opposed. 
This position provides an effective remedy for what has 
been in the past a fairly common species of blackmail, 
viz,, threats supported by no more solid basis than a 
provisional patent application, which ,while legally inefiec- 
tive, may have a decidedly adverse moral effect on 
legitimate business, 
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Railway and Road Matters. 


THE circumstances under which a_ landslide 


into by Lieut.-Colonel Mount on March 9th. 


‘THE wooden sleepers used by the Great Western Rail- 
by canal to Hayes, where they 
chaired. The sleeper yard is 
and new creosoting and chairing 


way are mostly conveyed 
are dried, pa Ben and 
about to be 
plant provided, the capacity increased so as to turn 
out from 1200 to 1400 sleepers daily. 


LocoMoTIvE type boilers of nickel steel, working at a 


pressure of 8651b. per square inch, are incorporated in 
some new 4-6-2 four-cylinder compound, 2~-10-0 four- 
cylinder compound, 2~-10-2 T three-cylinder simple, and 
2-6-0) two-cylinder simple locomotives, which have just 
been placed in service on the German State Railways. 


THE announcement is made by the L.M.S. Railway 
that during the present year the normal programme of 
track upkeep will involve the relaying, rerailing and 
resleepering of some 596 miles of track. The relaying and 
rerailing will necessitate the use of approximately 70,000 
tons of rails, and all the new steel material required will 
be ordered from British manufacturers, 


THE Minister for Industry and Commerce for the Irish 
Free State announced in the Dail on March 2nd that the 
subsidy to the Great Southern Railways as compensation 
for not carrying out the reduction of 10 per cent, in the 
men’s pay awarded by-the Irish Wages Board, would not 
be extended beyond April 30th. The statement by Mr. 
Lemass implied that the company and its servants must 
reconcile their differences in their own interests. 


THERE were hopes last week that the wages dispute on 
the railways of Northern Ireland might be settled, The 
Minister of Labour succeeded in getting the re ntatives 
of the companies to meet those of the men, but after all- 
day discussions on Thursday and Friday, the 9th and 
10th, the attempt to reach a settlement was abandoned. 
It may be remembered that the men refuse to accept the 
reduction of 10 per cent. made by the Irish Wages , 


Dvurinc the last seven years the four grouped companies 
have saved over one million pounds in the wi paid to 
signalmsn. In 1925 the total was £5,689,822, and last 
year it was £4,611,002. The latter figure was £239,000 
less than in 1931. This great reduction of 20 per cent. 
in seven years has mainly been brought about by the 
elimination ef signal-boxes co uent upon the power- 
operation of points and signals, the long-distance operation 
of points, and by automatic signalling. 


PARAGRAPH 159 of the final report of the Royal Com- 
mission on Transport recommends that the requirements 
as to furnishing “elaborate statutory accounts and 
returns” should be reviewed with the object of seeing 
whether the number of such returns might not be reduced 
and their form simplified. Answering a question addressed 
to the Minister of Transport on February 21st last, Lieut.- 
Colonel Headlam said that as from January Ist, 1932, the 
requirements were considerably modified and there had 
been a considerable material reduction in the work pre- 
viously involved. 


The reduction in passenger fares, effective from May Ist 
to September 30th, announced on Saturday last, h 
llth, is actually an extension of week-end fares to every 
day in the week, and available for a month. Whilst the 
concession will be @ great boon to the public, provided a 
return journey is being made, and is a decided step 
towards meeting road competition, the companies are not 
taking as great a risk as may be thought. Figures given 
by Mr. Ashton Davis before the Metropolitan Traffic 
Commissioner’s Court on February 8th last, and quoted 
herein on the 17th idem., showed that the London, Midland 
and Scottish Company carried 89 per cent. of its m- 
gers at less than standard fares and 70 per cent, of the 
passenger revenue was from reduced fares. 


THE subject of cables for railway signalling was being 
discussed at the Institution of Railway Signal Engineers 
on Wednesday, March 8th, and gave some of the railway 
engineers an opportunity to relate their experiences after 
the severe snowstorm of February 24th, and ‘subsequent 
days. No doubt there was considerable delay and incon- 
venience, and it may be true that that would have been 
avoided had the wires been in cable. Such a change 
would, however, involve an expenditure of about £900 
per mile, and therefore it has to be considered how fre- 
quently such a serious inconvenience arises. The answer 
to that is that the Great Western had not had such a 
breakdown since 1916, and the London and North- 
Eastern since 1920, As Sir John Pringle and Colonel Hall 
pointed out in their respective reports on an accident on 
the Great Central on January 31st, 1920, and on the Great 
Northern nine days later, the running of temporary field 
telephone insulated cables can be made to serve for block 
telegraph purposes, and thus greatly reduce the delay to 
trains and retain a form of block working. 


HEREIN on October 28th last we recorded the derail- 
ment, on the: previous Friday, of a passenger train at 
Rotherham, L. and N.E.R.- Officially, the aecident 
occurred near Parkgate and Aldwarke station, and from 
Colonel Woodhouse’s report it appears that, at a point 
where a siding connection from the north side of the line 
crossed the up line and joined the down line, the length of 
rail in the right-hand rail of the down line, — known 
as the main line wing rail, required renewing. 
found a suitable~piece of rail, and thought that the job 
would take him: from seven to ten minutes, and that two 
men, with himself, would suffice. His estimate was wrong, 
In seventeen minutes & js train arrived, with the | 
still out, so, in order not to delay it, he hurriedly screwed 
on the nut on to @ through bolt, and let the train go over 
the crossing cautiously. As it passed over all right, he 
assumed that the bolt was holding, and, twelve minutes 
later, allowed the passenger train to pass at its usual 
speed. It was evident, though, that the bolt was secured 
by only a single thread, and thus the weight of the train 


near 
Fairbourne, Great Western Railway, struck a passenger 
train on March 4th, and swept the engine down on to the 
foreshore, killing the driver and fireman, were inquired 


Notes and Memoranda. 


in the morning for the dump with a barrow-load of spoil 
sometimes has to take his lunch with him. 


A NEW device, recently invented by an Australian 
engineer, can be fitted to the driving wheels of a locomo- 
tive, and ingeniously detects the depression in 
the track, and automatically causes a light to flash in the 
cab of the locomotive, and @ pencil to mark on @ chart the 
location and magnitude of the defect. At the same time 
@ jet of kalsomine is shot forth, thus marking the spot. 


AN ingenious device for sanding the surface of roads 
has been devised by Mr. MacDonell, of Ontario, It con- 
sists of a discarded motor car back axle and wheels, with 
the propeller shaft sawn off short and turned vertically. 
On the shaft there is fixed a spreader plate, and above there 
is a hopper. The rig is towed behind a truck, from which 
sand is shovelled into the hopper. It is said to produce 
@ very even spraying effect. 


THE method utilised in the Mereseburg Ammonia Works 
for the prevention of corrosion in steam boilers not in 
commission is to introduce ammonia gas, says an extract 
in the Chemical Trades Journal, For a boiler with a 
capacity of 50 cubic metres, for instance, 25 cubic metres, 
or about 20 kilos., of ammonia are used. The gas is intro- 
duced from cylinders. When the boilers are again to be 
put into commission, the ammonia is completely removed 
by spraying twice with water. ; 


IN connection with the building of a new railway line 
in Indo-China, the problem arose of providing means 
for bringing large quantities of building material and food 
up to the various gangs of men working on the permanent 
way, and conveying this material across wide stretches 
of virgin forest and across territory which-is often flooded 
and inaccessible for any kind of traffic. A double rope 
aerial ropeway was consequently constructed ‘along the 
route of 26 miles between Tanap and Thakhek. It has 
@ carrying capacity of 10 tons an hour, and is split into 
six sections, The speed of the rope is 500ft. per minute. 

In order to test the toughness of the rubber sheathing 
employed in the construction of the trailing cables made 
by W. T. Henley’s Telegraph Works Company, Ltd., 
London, a short length of four-core 0-225 square inch 
cable was recently laid across a railway track for the two 
bogie wheels of a 110-ton locomotive to run over it, 
the second bogie wheel remaining in position on the cable 
eight minutes. A subsequent current-carrying ‘ test 
showed that the continuity of each core was unimpaired, 
and that the dielectric strength between each pair of 
adjacent cores was such that a slowly increasing alternating 
voltage of 5 kV was reached before the insulation failed. 


A MEMORANDUM, No. 9, on “ The Cost of Pulverising 
Coal,” has been issued by the Institution of Mining Engi- 
neers. It includes a table giving various particulars 
relating to eight plants varying in annual capacity from 
43,100 tons to 1,314,000 tons. The assumed cost of 
electric power is 0-2d. per unit. Power cost per ton 
treated varies from 4d. to 6-9d,, and total running costs 
from 9-3d. to 15-6d. per ton, while the total costs, includ- 
ing obsolescence at 5 per cent. on plant and 2 per cent. 
on buildings, works out at from 17-6d. to 21-2d. per 
ton. From the figures contained in the memorandum 
it is concluded that the minimum cost of pulverising coal 
under the most favourable conditions is about 7d. per ton. 


BLAST-FURNACE gas is burnt in @ group of stoves serving 
a stack at an American steel works by means of a recently 
improved burner built with a gas and’ air nozzle of the 
stationary type, according to an extract in the Iron and 
Ooal Trades’ Review. A sliding sleeve, which fits over 
the nozzle, connects the burner with the hot-blast stove. 
The outer end of the burner terminates in a variable- 
speed blower which supplies the required quantity of air 
for combustion. Gas is admitted to the rear of the burner 
thr a cast iron valve body. The interior of the latter 
is fitted with a ring of rubbe: material, -which is com- 
pressed by a butterfly disc when in a closed ition, thus 
affording a pressure-tight unit, A combustion controller 
maintains the excess oxygen in the chimney gas under 
1 per cent. 

An 800,000-volt X-ray tube for installation in the Mercy 
Hospital in Chicago has been built in the research labo- 
ratory of the General Electric Company at Schenectady. 
It will be moved to Chicago in sections to undergo final 
tests, and to be put in service. The tube, which will be 
used for practical therapy in the treatment of cancer, 
has several times the energy rating of a tube installed 
about two years ago in thé Memorial: Hospital in New 
York. The radiation obtained is equivalent, at the most 
conservative estimate, to that from 1} kilo s of 
radium, The X-ray tube proper is about 14ft. long and 
is of two sections. The envelopes are of thick Pyrex glass, 
into which are sealed the metallic anode, cathode, and 
intermediate electrode. The, anode requires about 20 
gallons of water a minute for cooling purposes, and the 
tungsten target from which the rays are emitted is 4in. 
in diameter. 


AccorDING to the Electro Metallurgical Company, 
New York, a cast iron containing from 15 to 30 per cent. 
or more of chromium has been found advantageous for 
use at high temperatures because of its freedom from 
growth and its resistance to scaling. It shows practically 
no growth when repeatedly: brought above a red heat. 
A slight scale is formed on the iron when the metal is 
first subjected to high temperature, and the adherence 
of this scale practically precludes further oxidation. 
In addition, the high chromium content renders the iron 
highly resistant to many forms of corrosive action. High- 
chromium cast iron can be made either in the electric 
furnace or in the cupola. The iron is fluid and may be 
handled much the same as ordinary grey iron. Tensile 
strengths from 25,000 Ib. to 90,000 lb. per square inch 
and Brinell hardness values from 228 to 600 can be 
obtained, depending upon the composition and method 
of melting. Impact values are said to be at least as high 


THE trans-Canada highway is being constructed as an 
unemployment relief scheme, and consequently practically 
no machinery is used. It is said that a man starting away 





Miscellanea. 


THe’ Shotts Iron Company are to restart two blast- 
furnaces for the production of Scotch pig iron. 


A castor oil and castor oil products factory is shortly 
to be erected in Germany. It will be the first in that 
country. 

THE Institution of Engineering Inspection has elected 
Mr. T. W. Ellis, London, S.W.1, to the presidential chair 
for the ensuing year. 


Woot, it is said, is being used for road-making in 
Moree, New South Wales, after being treated in a special 
way, which causes it to set as hard as concrete. 


Ir is proposed to build a pipe line from the Saskatchewan 
River to Moose Jaw and Regina, a distance of 110 miles. 
Steel pipe would be used, and it would have a capacity of 
10,000,000 gallons per day. 


THE new U.S. naval airship is to be known as the 
** Macon.” It is 785ft. long, 132ft. maximum diameter, 
and has an overall height of 146ft. The gas capacity is 
6,500,000 cubic feet and the total lift 120 tons. 


Tae Searborough Corporation has decided to transport 
the coal required by the electricity department by sea 
instead of by rail. They claim that by using sea transit 
@ saving of £1750 a year in the coal bill will be effected. 


Last year the freight tonnage passing through Canadian 
canals totalled 17,955,709 tons. Tonnage on the Welland 
Ship Canal totalled 8,535,641 tons; the St. Lawrence 
Canal, 6,693,800 tons; and there passed through the 
Canadian lock at Sault Ste Marie 2,334,079 tons. 


THE speed of the Norway America Line’s “‘ Bergens- 
fjord ” (11,015 gross tons) has been increased from about 
164 knots to 18} knots, with a fuel saving of about 25 per 
cent., by the installation of exhaust turbines, which have 
added 4400 H.P. to the 9600 H.P. obtainable from the 
quadruple-expansion engines. 

Memeers of the Association of Professional Engineers 
of Saskatchewan recently met to consider a proposal to 
form a Dominion organisation comprising the professional 
engineers of eight provinces in Canada. The matter was 
first discussed at a meeting in Montreal. Saskatchewan 
was the first provincial organisation to meet after the 
Montreal meeting. 


AN ment has recently been signed, says the 
British Russian Gazette, between the trade representatives 
of the U.S.S.R. in Germany and a group of German firms, 
headed by ‘“‘ Otto Wolff,” involving operations to the value 
of 65 million marks, of which two-thirds will be expended 
on piping, chiefly for the oil industry. The credits are for 
@ period of forty-eight months from the day of supply. 


Ow1ne to the confusion created by the use of different 
abbreviations of technical terms, the American Standards 
Association is formulating tentative national standard 
abbreviations for the most common scientific and engi- 
neering terms. The proposed standards, covering abbre- 
viations ranging from acres to kilovolt-ampéres, have 
been published by the American Society of Mechanical 
Engineers. 

Txe Central Landowners’ Association, in conjunction 
with the National Farmers’ Union, the Land Union, and 
professional organisations has, according to The Times, 
just concluded an agreement with the Central Electricity 
Board with regard to the payments to be made for the 
towers carrying the grid system over agricultural land, 
such payments being divided into rentals to the owner 
and proportionate amounts of compensation for inter- 
ference with agriculture to be paid to the occupier of the 
land. 


Tue official returns rendered to the Electricity Com- 
missioners show that 1151 million units of electricity 
were generated by authorised undertakers in Great 
Britain during February, as compared with the revised 
figure of 1133 million units in the corresponding month, 
or’an increase of 18 million units, or 1-6 per cent. During 
the first two months of 1933 up to the end of February 
the total amount: of electricity generated by authorised 
undertakers was 2487 million units, as compared with the 
revised figure of 2295 million units for the corresponding 
period of 1932, representing an increase of 192 million 
units, or 8-4 per cent. 

By the death (which occurred at his home, Roswarne, 
on Monday, February 27th, after a rather prolonged ill- 
ness) of Mr. James Miners Holman, at the age of seventy- 
five, not only has the town of Camborne sustained a great 
loss, but the engineering world generally also has been 
robbed of a prominent figure. Mr. Holman was a native 
of Camborne, the son of the late Mr. John Holman, 
founder of the firm of Holman Bros., Ltd. It was he and 
his brother, Mr. J. H. Holman, who developed the business 
to its present proportions, making the works the principal 
industry of Camborne, and providing employment for 
hundreds of men. For many years the late Mr. Holman 
was a director of Dolcoath, East Pool, and other Cornish 
mines, but he had had to relinquish any active participa- 
tion in the affairs of these and other companies in which he 
was financially interested in consequence of ill-health. | 
He was a member of the Board of Governors of the Cam- 
borne School of Mines. 


Tue railway which has been constructed by a Franco- 
Polish company from Kattowitz, in the Silesian coalfield, 
to the new port of Gdynia, on the Danzig Bay, was officially 
inaugurated last week. Its length is 342 miles. As the 
production of coal in Silesia, Dombrova, and Cracow 
totalled,.according to latest figures, more than 38 million 
tons, and the home consumption does not exceed 28 million 
tons, markets have had to be found for the surplus. Ger- 
many refuses to take from Poland any coal mined in former 
German territory, and as the Polish collieries are worked 
mainly with French capital they were French capitalists 
arid engineers who were mainly responsible for the con- 
struction of the railway. Of the surplus supply of coal, 
varying from 14 to 18 million tons, more than one-half 
has been shipped from Gdynia to Scandinavian markets. 
Neither Gdynia nor the railway can exist solely on the 
transport of coal, and efforts are being made to develop 








caused the wing rail to move outwards, and the last three 
of the six vehicles on the train were partially derailed. 





as unalloyed grey iron. 





other traffic, particularly with Czechoslovakia. 
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THE NAVY ESTIMATES. 


THe Navy Estimates for 1933, which were 
circulated last Thursday, show a net total of 
£53,570,000, thus exceeding last year’s appropria- 
tion by £3,093,700. That increase, however, does 
not cennote a proportionate addition to the 
strength of the Navy either in men or material. 
On the contrary, provision is made this year for 
only 90,300 personnel, as against 91,410 in the 
preceding year and 101,916 in 1927. The rise in 
expenditure for the coming financial year is due 
almost entirely to the backward state of earlier 
shipbuilding programmes. For some years past 
it has been the custom to introduce these pro- 
grammes without providing any funds for carrying 
them out. In other words, Parliament was voting 
“paper ships’ which could be, and often were, 
cancelled subsequently, either as a pacific gesture 
or a measure of economy. Those that remained 
were not laid down until long afterwards, a period 
of eighteen months often intervening between 
authorisation and the actual laying of the keel. 
For example, the 7000-ton cruiser ‘‘ Leander,’’ of 
the 1929 programme, is to be commissioned this 
month, four years after the date of authorisation ; 
the three cruisers of the 1930 programme will not 
be completed before February, 1934, and of those 
of the 1931 batch only one has been started to date. 
The “ Amphion,”’ belonging to the 1931 programme, 
is to be laid down next June—twenty-seven 
months after being authorised. At long last the 
Admiralty have apparently succeeded in con- 
vineing the Treasury that this so-called economy 
is bad business. Henceforth, we are encouraged to 
believe, naval construction is to proceed at the 
normal rate, the reversion to which accounts for 
no less than £2,355,360 of the increase in the new 
Estimates. The Board of Admiralty is to be con- 
gratulated on its firm stand against a policy which, 
besides being financially unsound, was sapping the 
foundations of our naval power by depriving the 
fleet of new ships to-relieve the obsolete craft of 
which it is largely composed. Including the 


“Leander,”’ the British Empire now has only 
sixteen completed cruisers of post-war construc- 
tion, despite the notorious fact that cruising 
ships constitute the first line of defence to our 
world-wide trade. 








The building programme for 1933 comprises 
four cruisers, ‘‘ probably” one “ Leander,’’ of 
7000 tons, and three “ Arethusas,’”’ of 5200 tons ; 
one leader and eight destroyers; three sub- 
marines ; five sloops and an unspecified group of 
“ small craft.”” According to the First Lord of the 
Admiralty, “‘ the cruisers constitute the fourth and 
final instalment of the Replacement Programme 
due for completion by December 31st, 1936, under 
the terms of the London Naval Treaty.”’ Although 
at first sight the cruiser programme may seem 
satisfactory, and is, no doubt, the best that could 
be framed in the circumstances, it will, we fear, do 
little to restore our waning strength in this type of 
vessel. Since naval power is comparative, the 
fighting value of a new warship can only be 
measured by that of its foreign contemporaries. 
By this standard the British cruisers now building 
and projected leave much to be desired. The 
“ Leander ”’ class, the ninth unit of which is pro- 
vided for in the new Estimates, is of smaller tonnage 
and lower speed than any cruiser now under con- 
struction abroad. In the 1931 programme was 
included the “‘ Arethusa,”’ first of a new class, 
which will displace 5200 tons, the speed and arma- 
ment being unofficially mentioned as 32} knots 
and six 6in. guns. A second ship of this class was 
voted in 1932, and the new Estimates budget for 
three more, bringing the “‘ Arethusa ”’ group up to 
five units. Now these little ships will doubtless 
be highly efficient in themselves and may prove 
invaluable as fleet scouts or destroyer flagships. 
But by no stretch of the imagination can they be 
pictured as ocean-going cruisers, capable of 
patrolling the great sea routes which are, in almost 
a literal sense, the arteries of our national life. If 
and when those routes are attacked, it will be by 
cruisers of much heavier tonnage and armament 
than the “ Arethusa ” class, so that if we sent out 
the latter to operate independently on the high 
seas we should be inviting a succession of disasters 
such as befell Admiral Cradock’s command at 
Coronel and the ‘‘ Pegasus’ at Zanzibar. At the 
risk of being condemned as didactic, we assert 
positively that it is all wrong to build ships which 
are so markedly inferior to coeval foreign craft. 
To put it even more strongly : this policy is tanta- 
mount to gambling with the lives of our naval 
personnel. No one who has studied modern naval 
history can doubt that, granted equality in disci- 
pline, courage, and training on the human side, 
actions at sea are now decided almost invariably 
by the material element. The larger ship is the 
steadier gun platform, higher speed is equivalent 
to the old advantage of the weather gauge, and 
the bigger gun can not only outrange the lighter 
piece, but deal more devastating blows. That is 
one of the few definite and non-controversial lessons 
of the war at sea in 1914-18, and it happens to be 
the one which our present building policy com- 
pletely ignores. For this drastic and indefensible 
departure from the Navy’s age-old custom of 
building ships strong enough to meet any foreign 
vessels of their own type we must blame, not the 
Admiralty, but the statesmen who have tied the 
Admiralty’s hands. Only now are the full impli- 
cations of the London Naval Treaty coming to be 
realised. Hidden away in the body of that strange 
compact is a clause which binds the British Empire 
not to construct more than 91,000 tons of cruisers 
prior to the end of 1936. This figure bears no 
relation whatever to the cruiser quota nominally 
granted to Great Britain and the Dominions, and 
the reasons for its insertion in the Treaty have 
never been publicly explained. Its effects, how- 
ever, are only too plain. Faced with the necessity 
of building as many cruisers as possible to cover the 
heavy and progressive wastage due to super- 
annuation—two-thirds of our existing tonnage 
having been built under the war progranimes—the 
Admiralty had fo choose between a very few large 
vessels and a greater number of reduced craft. A 
compromise has been reached by building nine 
7000-ton and five 5200-ton ships, an arrangement 
which involves the sacrifice of parity in fighting 
value as against foreign vessels. It is obvious that 
this disparity cannot be allowed to continue 
indefinitely, and it is much to be hoped that the 
British delegates who conduct the next negotiations 
for naval limitation will firmly refuse to per- 
petuate the anomalies of the London Treaty 
which have so gravely diminished our strength at 
sea. Turning from cruisers to lighter craft, the 
provision of only one leader and eight destroyers 
is palpably inadequate. Some 60 per cent. of our 
destroyer tonnage is already above the age limit 
of twelve years and therefore obsolescent, while 
from 1927 to 1933, inclusive, only fifty-nine new 
boats have been authorised. In consequence of 
these scanty programmes, which have coincided 








with very active building by other Powers, the 
British destroyer flotilla has declined to fifth place 
so far as over-age units are concerned. The 
gravity of the position is enhanced by the pheno- 
menal multiplication of foreign submarines, to 
which the destroyer is accepted by competent 
opinion as the most effective antidote. We are, in 
truth, neglecting our naval defences to a degree 
unprecedented in modern history, and this at a 
time when the international outlook is more 
uncertain than it has been at any period since 
1914. 

An interesting item of the 1933 programme is 
the convoy sloop which is to be built. Vessels of 
this type are second in importance only to cruisers, 
and details of the new design will be awaited with 
interest. Its functions would seem to call for 
ocean-going displacement and an armament suffi- 
cient to cope with any save the most powerful 
surface raider, with special equipment for counter- 
ing submarine attack. It is as well to recognise 
that none of the eighteen sloops laid down since 
1927 are suitable for convoy work, and that their 
only value in war would be as mine-sweepers.. . . . 
There are several technical points in the Estimates 
themselvesand inthe First Lord’sexplanatory state- 
ment with which we should like to deal did space 
permit. The soundness of the work being done at 
the Admiralty Engineering Laboratory is attested 
by the remarkable trial results of H.MS. 
“‘ Thames,” which beat all records for her type by 
attaining 224 knots. The machinery of this vessel 
is evidence of the excellent results attending close 
co-operation between the Laboratory and private 
enterprise. The concluding paragraph in the 
statement appended to the Estimates is both 
interesting and significant. “‘ Economy,’’ we read, 
** has been effected by adopting a simplified system 
of fire contrel in some of the new ships and also by 
reducing complication in gun mountings.’’ Nothing 
could be more gratifying to those who, like our- 
selves, have long urged the desirability of breaking 
away from the fetish of super-elaborate equipment 
which is mainly responsible for the exorbitant cost 
of our post-war fighting ships. 


The Severn Barrage Report. 


In another column of this issue we print a 
summary of the final report of the Committee of the 
Economic Advisory Council appointed in 1925 by 
the then Prime Minister (Mr. Baldwin) to inquire 
into and report upon the practicability of a 
Severn barrage. For over seven years this Com- 
mittee, under the chairmanship of Lieut.-Colonel 
Moore-Brabazon, has carried on its investigation 
of the possibility of harnessing the tides of the 
Severn estuary for the production of electrical 
energy. The engineering studies have in the main 
been made by Messrs. Coode, Wilson, Mitchell, 
and Vaughan-Lee, and have been supplemented by 
experiments with estuary models conducted under 
the direction of Professor A. H. Gibson, of Man- 
chester University, whilst a complete re-survey 
of the river Severn above and below the proposed 
site of the barrage has been made by the Hydro- 
graphic Department of the Admiralty. The results 
of al] these investigations are summarised in the 
report of the Committee, which was issued to the 
public last week. This report is unanimous, and 
is signed by all the present members of the Com- 
mittee. It is a comparatively short document, 
and the appendices referred to in it, which contain 
the report of the Technical Sub-committee, Pro- 
fessor Gibson’s report on the model experiments, 
and a number of plans and tables, have not yet 
been issued, but will, it is understood, be available 
to the public at an early date. In the absence of 
such technical and detailed information, it is only 
possible at present to comment on the very general 
picture which is contained in the main report, and 
we must perforce postpone consideration of the 
engineering features of the scheme, which have 
been prepared by the Sub-committee and the 
consulting engineers, until another occasion. 

Whilst criticism of the details of the proposals 
and of the estimates of cost would be out of place 
until the technical material on which they have 
been based is available for discussion, several 
points at once emerge which, in our view, call for 
comment and criticism. One is that which centres 
round the estimate of cost of what may be referred 
to as the ancillary works—£12,000,000—which 
the Committee excludes ‘from consideration in 
calculating the economic result of the proposals. 
It will be seen that this sum of £12,000,000 includes 
approximately £2,000,000 for a roadway across the 
barrage, a little under £2,500,000 for a main line 
railway over the barrage, and just under £4,500,000 
for locks and other navigational works. These 
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figures are exclusive of interest during construc- 
tion. The addition of about £3,278,175 for interest 
during the constructional period brings the com- 
bined estimate for the ancillary works to about 
£12,000,000. The report points out that, when 
allowance is made for the inevitable delay in 
arranging all the preliminaries of such a vast work, 
it is unlikely that construction could be begun 
before the year 1937. Furthermore, the consulting 
engineers estimate that the works would take 
fifteen years to complete from that date. It is 
clear therefore that something like twenty years 
must elapse before the power plant and the road- 
way, railway, and navigational facilities would be 
available for use. What road or railway authority 
would be prepared to undertake an expenditure 
of the magnitude contemplated, and to bear the 
interest charges during construction for a period 
of fifteen years before any use could be made of 
the works upon which the expenditure had been 
made? Turning to the consideration of the 
individual works which make up this cost of 
£12,000,000, it may be said at once that an entirely 
separate high-level road bridge could be constructed 
across the Severn at or near the proposed site of 
the barrage for a sum approximating to, or even a 
little less than, that allocated by the Committee 
to the cost of the roadway, and that a combined 
road and railway bridge could be built for some- 
where between three and four million pounds. In 
either case, such a bridge would be available for 
use about three years from the commencement of 
the operations instead of at the end of fifteen years, 
as contemplated by the Committee. The interest 
charges during construction would be correspond- 
ingly reduced. The cost allocated to harbour works 
(including interest) is over £6,500,000, but it must 
be obvious to anyone having even a limited know- 
ledge of the locality that the comparatively un- 
important docks and shipping places above the 
site of the barrage, such as Sharpness, Gloucester, 
and Lydney, could not be expected to bear even a 
small fraction of this cost in return for the doubtful 
advantages to them which would flow from the con- 
struction of the barrage. If a barrage is to be con- 
structed, the port authorities in the Upper Severn 
will rightly demand that they shall not be pre- 
judiced thereby, and they will ask that provision 
for locking and other services be made in the 
barrage on a scale not only commensurate with 
their existing requirements and trade, but with a 
view to the reasonably possible development of 
trade in the future. The report is quite frank on 
this question of ancillary works, and points out 
that “there is no reason to suppose that if there 
was no barrage scheme, either the road authorities 
or the rail authorities would seek to construct a 
bridge at the particular point across the Severn 
which, for technical reasons, is the only one suit- 
able for the construction of a barrage.’’ Neither 
the railway nor the road authorities have been 
consulted on this matter, and it would appear by 
inference that the same remark applies to the port 
authorities concerned. Again, the report points 
out that these works “‘ though independent of the 
power scheme form an integral part of the present 
plan, as, if they were not undertaken, the cost of 
the power scheme would be materially increased, 
with the consequent increase in the cost of elec- 
tricity generated at the barrage.’’ It is, however, 
made clear that if no such facilities are included 
in the scheme, some unspecified part of the 
£12,000,000 might be saved, as, for instance, by 
the provision of less than the three navigation 
locks, the cost of which is provided for in the 
estimate. It seems to us therefore that the greater 
part of this additional £12,000,000 must be added 
to the figure of £38,500,000 which forms the basis 
of the Committee’s balance sheet in order to arrive 
at a true estimate of the economic possibilities of 
the scheme. 

Turning to some of the figures of the cost of 
power production contained in the report, we find 
that the primary cost of current at the power 
stations under the combined storage scheme is 
estimated at 0-2372 of a penny per unit. It is 
pointed out that the so-called super-electric power 
stations now under construction, e.g., the new 
Battersea works, will, it is estimated, be able to 
generate electricity at a cost not exceeding 0:3 of 
a penny per unit at an annual load factor of 34 per 
cent. The equivalent cost of coal in the Midlands 
district per unit sent out at coal-fed stations in 
1930 is stated to be 0-1063 of a penny. It will be 
realised that the cost of producing electrical energy 
at the best coal-fired stations of the present day is 
less than the corresponding cost in pre-war years, 
and, if adjustment is made for the difference 
between pre-war values and those at present obtain- 
ing, the cost per unit is very materially less. Is it 
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not reasonable to expect that in the twenty years 
which must elapse before the result of a Severn 
barrage scheme could be realised the cost of pro- 
duction of electricity at the most economic stations 
of that future day will be still further reduced ? 
It is, we think, well within the bounds of possi- 
bility that such costs may even approximate to 
the cost of production at the barrage as envisaged 
by the Committee. But if the balance sheet is 
weighted with the addition of a considerable part 
of the £12,000,000 now excluded from the esti- 
mates, there seems to be no escape from the conclu- 
sion that twenty years hence, when the power 
station might be expected to function, the cost of 
production might actually exceed those realised 
at the best coal-fired stations of the future. 

The references in the report to Professor Gibson’s 
model experiments are brief and are confined to a 
general statement that the experiments indicate 
that a barrage would not injuriously affect naviga- 
tion, and would reduce the effect of inundations in 
the upper estuary due to floods in the Severn or 
Wye. Without detracting from the value and use 
of experiments on estuary models, it is perhaps not 
too much to say that in recent years there has 
been exhibited some tendency to place too much 
reliance on such experiments. The results obtained 
from them must, in fact, be accepted with con- 
siderable reserve. This statement is, we believe, 
supported by the experience gained from large 
models of the Mersey estuary. In favourable 
cases indications of the qualitative results of pro- 
posed works in an estuary may be obtained by 
experiments with a suitable model, but anything 
in the nature of quantitative data so obtained must 
be made use of with great caution. The necessary 
distortion of scale in estuary models is only one 
of the factors which may impair the value of the 
results to be obtained from them. The difference 
between the horizontal and the vertical scales 
must be great, and, what is perhaps of equal con- 
sequence, is the distortion of scale between the 
sand used in the model and the actual size of the 
sand or silt in Nature. The tidal waters of the 
Severn estuary are heavily charged with silt, and 
any estimate of the probable volume of siltation 
above the barrage based on model experiments 
cannot be regarded as conclusive. Of even greater 
importance is the possible effect of the barrage on 
the navigation channels of the Severn estuary and 
the approaches to the ports of Avonmouth and 
Newport. The maintenance of these channels is 
dependent on the flow and re-flow of the tide in 
the Severn estuary and the Bristol Channel. At 
spring tides the rise at Avonmouth is about 42ft., 
and at Newport about 40ft. It is only slightly less 
at the site proposed for the construction of the 
barrage. The volume of tidal water which now 
flows up and down the Severn on every tide is 
enormous, and the effect of the inevitable reduc- 
tion of the tidal volume or of variation of volume 
distribution in the cycle of flow and re-flow due 
to the barrage on the shoals and channels in the 
lower estuary is incalculable. Any interference 
with the régime of the river, even though it may be 
regarded as of small extent, may have unlooked-for 
results. The ports of Avonmouth and Newport 
are vitally interested in this matter. The former 
is situated less than five miles below the proposed 
barrage. It seems to us unlikely that the inter- 
ested port authorities will view the construction 
of a barrage with equanimity, or that, if a barrage 
should be constructed, they will be content with 
anything less than an adequate guarantee of 
indemnity for possible injury. It remains to be 
mentioned that the Committee, in arriving at the 
conclusions set out in the report, have disregarded 
“many considerations not of a technical character, 
such as the social, economic, and industrial re- 
actions of the scheme on the district,’ which are 
regarded as outside the terms of reference. 


The Oil Locomotive Again. vy 


Ir is impossible not to regret that the rules of the 
Institution of Civil Engineers prevent a full report 
being given of the discussion on a paper by Mr. 
H. W. H. Richards, which closed on March 9th. 
In the face of that embargo we can do no more than 
present to our readers the official abstract of the 
paper itself. The discussion was as noteworthy as 
the paper. For the first time there was a really 
good debate on competitive systems of traction on 
British railways. It occupied three sessions and 
could, we suspect, have filled a fourth without 
material flagging of interest. When we mention 
that amongst the speakers were such well-known 
railwaymen as Sir John Aspinall, Sir Brodie 
Henderson, Sir Ralph Wedgewood, Mr. H. N. 
Gresley, Sir Philip Dawson, to mention but a few, 





it will be seen at once that there are no grounds for 
the repetition of such adverse comments as we 
have been led to make on former discussions. 
Indeed, if we have any criticism at all, it is no more 
than a regret that two other excellent papers were 
read at the same time. Whilst diverting the dis- 
cussion occasionally from Mr. Richards’ paper, 
they suffered themselves by the partial attention 
which they received and which was not equal to 
their deserts. ; 

The impression made upon our minds by the 
complete discussion is that it left the familiar steam 
locomotive more firmly established than ever for 
ordinary British main line work; that it con- 
firmed, if confirmation were needed, the advantages 
of electrification for suburban services ; and that 
it indicated the possibility of using with economy 
oil-engined locomotives for shuttle and feeder 
services. Let us say at once to prevent any mis- 
understanding that the discussion was centred 
entirely on British railways. Conditions to he 
found in other countries might reverse or modify 
the conclusions. It is manifest that railway 
electrification is very properly adopted in countries 
that have small national fuel supplies. It is, how- 
ever, not quite so evident that the oil locomotive, 
despite its high initial cost, may prove economical 
in lands where good water is difficult to obtain. 
For the present, at least, there seems to be no like- 
lihood that the heavy oil locomotive will make any 
greater progress than main line electrification in 
this country. Perhaps it is not generally under- 
stood that there is still a great deal of room for the 
improvement of the steam locomotive without 
departure from the general type. The most recent 
engines are well above the old in fuel economy, 
and the railway companies may justly argue that 
it is better to bring all their engines up to the 
standard of the best than to jettison the lotin favour 
of a totally different type. The principal defect 
of the steam locomotive is that it lasts too long. 
Had it a shorter life its progress towards improve- 
ment would be more rapid and there would not be. 
as now, nearly fifty per cent. of engines without 
superheaters, and more working at uneconomically 
low pressures. One cannot but regret that the 
plight of the railway groups is such that they have 
had to postpone the improvement of their engines. 
We trust that when conditions mend they will 
remember the difficulties which, the locomotive 
builders have had to endure and place orders 
with them. Turning now to the oil locomotive, 
we must repeat once more that, whether as an 
independent vehicle or as forming part of a vehicle, 
its high price stands in the way of its adoption. 
No doubt that cost could be reduced if a big order 
were received. But big orders are not easily found. 
and they would be more likely to materialise if ‘an 
attractive price could be tendered. As far as the 
oil-electric vehicle is concerned, it seems to us that 
the most promising direction in which to seek for 
cost reduction is increase of engine speed. It 
may, perhaps, be admitted that as horse-power 
increases so do the objections to very high speeds ; 
but for moderate powers, such as those required 
for rail-cars, there can be no real objection to 
speeds of rotation up to 1500 or 2000. Greater 
speeds are in daily use on our highways, and, as a 
correspondent shows in a letter which we publish 
to-day, heavy road vehicles will run 85,000 miles 
between complete overhauls, which is comparable 
with the figurefor locomotives. Thereis, moreover, a 
technical detail in favour of the higher-speed engine 
which may be of some moment. In rail-car design 
it is not easy to distribute the load as equally as 
one could wish. The heavy unit cannot with con- 
venience be placed in the centre of the vehicle, and 
in consequence one end of the car is heavier than 
the other. By the adoption of a higher-speed 
engine and, in the case of the oil-electric drive a 
consequently smaller generator, this difficulty 
would be mitigated. It is not without interest to 
recall that in the ‘‘ Flying Hamburger ”’ there is 
a high-speed engine with a very small dynamo 
at each end, and that the driving wheels and their 
motors are on the centre bogie. There is little 
doubt that this arrangement gives a reasonably 
good weight distribution. In the case of two-unit 
twin locomotives the weight distribution is attained 
by placing the two parts head to head or tail to 
tail. Yet another advantage of the high-speed 
engine is the relatively small space it occupies. On 
British railways, with their restricted gauge, this 
is an important matter, and even on American and 
Continental railways the space around the oil 
engine is very uncomfortably restricted. 

In the title of Mr. Richards’ paper he refers to 
‘* Diesel-electric Traction,’’ and it was therefore 
not surprising that oil engines with other systems 
of transmission were not considered in the dis- 
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cussion. But if we are justified in our view that 
the oil locomotive has but little immediate pros- 
pects in this country, whilst the oil-engined ,rail- 
car has attractive features, it is reasonable to ask 
if less costly means of driving the wheels could not 
he adopted. There is no reason to suppose that 
an ordinary single-decker long-distance omnibus, 
if fitted with appropriate wheels, would be unable 
to satisfy the requirements of a simple shuttle 
service. For such work a heavy hody is not 
required, there are no stiff hills to climb, and a very 
high rate of acceleration is not called for. The 
Michelin car, indeed, presented an attractive solu- 


tion ofasimple problem. Intheso-called Armstrong- 
Shell car, which yan so successfully between 
Birmingham and London during the Fair, @ plant 
giving 200 H.P. at the rail is needed because the 
body is built on railway patterns. Hence, even 
allowing for its normal complement of passengers— 
not the mere dozen for which it was converted— 
the tare weight per passenger is unnecessarily 
high. With less structural weight a lower power 
would suffice, and if a high-speed engine were 
employed with a simpler type of drive, the total 
weight, the total unpaying space, and the total 





cost might be appreciably reduced. 








Banking and Industry. 


WITH 


No 


HEN criticising the head office administration of 
a bank, due weight should be given to the fact, 
already mentioned, that engineering is in @ sense an 
industry still in its youth ; in the sense, that is, that 
is has not yet reached and shows no sign of reaching 
a settled, final form, either structurally or technically. 
Accordingly special care must needs be taken to 
ensure that finance is granted only in those directions 
in which it is amply justified either by past accom- 
plishments or indubitable prospects. 

This characteristic of mobility in structure and 
processes leads naturally to the complaint—by no 
means confined to engineering, but superficially 
perhaps more justified here—that insufficient con- 
sideration is given by the banks to the needs of the 
‘small man.’’ On the face of it there would seem 
to be little logical foundation for the complaint. 
Everyone knows how energetically the banks in recent 
years have striven to attract the small depositor, 
on terms that certainly cannot be profitable in the 
short run at least, and have emphasised the availa- 
bility of their services to small businesses equally 
with large. The publicity literature of the banks and 
the speeches of bank chairmen and officials have 
stressed the point over and over again. It would be 
surprising to find, if the statement could in any way 
be substantiated, that in respect of accommodation 
alone the small man was other than sympathetically 
treated. Such a policy would indeed be harmful to 
the banks themselves no less than to their cus- 
tomers, Unfortunately, data on one side or the other 
are almost non-existent, so far at least as the engi- 
neering industry alone is concerned. The writer has 
been privileged, however, to see some confidential 
figures which throw light on the point. One of the 
banks which compiles a periodical analysis of its 
advances under various industrial and trading groups 
arrives at a figure for “‘ engineers and machinists ” 
as distinct from iron and steel and other metal manu- 
faeturers, shipbuilders, boilermakers and motor and 
cycle manufacturers. The total outstanding under 
this heading is divided among well over 3000 separate 
borrowers—a number actually well above that 
recorded before the slump set in—the average advance 
working out at less than £1500. When it is con- 
sidered that a number of very big undertakings must 
be included in the group, the average figure does not 
suggest that the larger borrowers are unduly favoured 
or that the needs of the smaller are neglected. 


QUALITATIVE Limits TO BANK CREDIT. 


Misunderstanding often arises from failure to 
apprehend the limits, as to type rather than amount, 
to financing by the banks. The nature of the banks’ 
liabilities limits them to advances, roughly speaking, 
for immediately productive purposes, and there is 
an inevitable and justifiable tendency to frown upon 
applications for advances which would amount in 
effect to the provision of capital. The ideal English 
banking credit is one that is rapidly turning over in 
the ordinary course of buying raw materials, working 
them up into finished goods, and disposing of these 
goods, so that the funds for repayment flow back in 
an orderly, regular manner. As in all branches of 
life, economic or other, the facts do not measure up 
to the ideal, but the banker, like everyone else, must 
endeavour to approach it as closely as possible. It 
is on this account that many applications for 
advances are declined, to the chagrin of the 
applicant who does not fully appreciate the position 
of the bank. 

It is often said that in this respect our banking 
system is inferior to those operating on the Continent, 
particularly in Germany. The point is worth examin- 
ing, if only for the indications it provides of the danger 
of supposing that a system operating with success 
in one country would serve equally well the needs of 
another. To begin, the legal provisions governing the 
raising of capital in Germany are different from our 
own in respects which make bank assistance essential 
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not surprising, therefore, that the German banks 
habitually make long-term advances and hold shares 
in industrial undertakings, though it is not true that 
they hold these shares for long periods; generally 
speaking they place them as quickly as possible with 
the public, for in essence the German banks fulfil 
the functions performed in this country by banks, 
issuing houses and stockbrokersallcombined. Whether 
the composite or specialised system is the better is 
perhaps open to argument, but at least it can be said 
that in the post-war difficulties the specialised system, 
as operative here, has weathered the storm better, 
with fewer shocks and disturbances to the economic 
situation, than the composite system of Germany. 
This is true even allowing for the stresses upon the 
German economic and financial system, which in some 
respects have been more difficult to counter than 
in Great Britain. 

The German system, again, besides involving a 
higher scale of charges for accommodation, has an 
aspect that might not be by any means palatable to 
English industrialists. It is customary, as part of the 
arrangements for longer-term finance, for the German 
banks to obtain considerable influence over the policies 
of businesses borrowing from them. Experience has 
shown, too, that this participation has been by no 
means dormant, but has frequently taken positive 
form in insistence upon amalgamations, reconstruc- 
tions and so on, and the direction of.trade policy. 
There are those who say that such a system would 
have been of great value here in the post-war era in 
hastening reconstruction in, for example, the Lanca- 
shire cotton industry; but it is doubtful whether 
their views would find much support among indus-’ 
trialists as a whole, particularly in the engineering 
industry, which has shown far more of the quality 
of perpetual youth than have some of its older com- 
patriots. Nevertheless, when admiring the German 
system it should be recognised that one cannot have 
the one side without the other; that if British banks 
were to follow the German policy as regards the 
granting of credit for capital purposes they would 
also be compelled to follow that policy in respect of 
business control, 

The provision of funds for capital purposes is, 
then, no part of an English bank’s business ; if it were, 
the banks would become more in the nature of invest- 
ment trusts. But an investment trust adventures 
the funds of its proprietors ; a bank has to protect 
the funds of its creditors, the depositors. And it is 
obvious that a creditor’s funds must be treated with 
far greater caution than a proprietor’s. After all, 
the creditors of the English banks represent the entire 
British public ; their proprietors represent well under 
half a million people. Whose business is it, then, to 
ovide longer-term finance than the banks can 


egitimately give ? 
THE Provision oF CaPITAL. 


The modern development of business in this country 
is founded, on the financial side, on the precept that 
the fixed and permanent capital should be provided 
by those accepting the risk of loss and the prospect 
of profit, namely the proprietors. In a private 
undertaking, therefore, it is for the proprietors to find 
additional capital when needed for purposes of ex- 
pansion. In a joint stock undertaking, either the 
existing shareholders must put up fresh capital or 
new shareholders must be brought in, or long-term 
funds must be sought by the creation of a special 
class of creditors subscribing for debenture stock. 
A private undertaking unable to raise additional 
capital from its own proprietors is always at liberty 
to convert itself into a joint stock company to achieve 
the same result. If existing shareholders are unable 
or unwilling to find fresh capital, an appeal to 
potential new subscribers can be made through one 
of the institutions, generally known as issuing houses, 
existing for that purpose. The banks, acting as 
intermediaries, perform services in the way of intro- 





ciated clerical work, which facilitate the approach to 
the investor and minimise the cost of the operation. 

This is good so far as it goes, but two comments 
must be dealt with. Conditions may not always 
be favourable to public issues, and meanwhile the 
capital may be urgently needed. It may be possible 
for a bank to bridge the gap, but if not it is to be pre- 
sumed that there is good reason for supposing the 
project for expansion to be ill-timed on its own merits. 
The second comment reveals an acknowledged weak- 
ness in British financial organisation. The business 
may be too small and localised to appeal successfully 
to the investor amid the multitude of available pro- 
positions for the employment of his money. Further, 
the smaller the issue the higher, proportionately to 
the amount, are the expenses incurred. There is 
need, then, for institutions which will provide longer- 
term capital to smaller businesses or intermediate 
credits in anticipation of a capital issue which cannot 
be undertaken at the moment, either by reason of 
unfavourable financial conditions or the early stages 
of the undertaking’s development. The Committee 
on Finance and Industry (“‘ Macmillan Committee ”’) 
recognised this need and recommended that steps 
should be taken to meet it. Unfortunately, since 
then the world crisis has intervened to pre-occupy 
the attention of industrialists. bankers and govern- 
ments alike, so that no definite progress has yet been 
recorded. The chairman of Lloyds Bank, however, 
in his recent annual address, indicated that something 
is being done along this line. 

One form of credit not yet touched upon is appro- 
priate to the acquisition of new plant when it is 
thought that the fresh equipment will “pay for 
itself’ over a few years without recourse to the pro- 
prietors of the business for fresh capital. Here again 
the credit required is too long to form a subject for 
bank accommodation, but institutions have grown 
up in recent years to undertake, among other things, 
just this form of fmancing. Instalment finance com- 
panies are a new part of our financial organisation, 
and a highly valuable one. They provide credit in 
one of two ways—either by buying the required plant 
and hiring it to the ultimate purchaser, who becomes 
the owner after payment of an agreed schedule of 
instalments, or by pure financing through discount 
of bills of exchange or promissory notes representing 
the buyer’s liability. These companies in turn are 
financed in part by the banks, for some of the paper 
held by them in anticipation of clients’ payments 
can be used, as it approaches maturity, as security for 
bank advances. But a large part—perhaps the larger 
proportion—of their funds consists of the amounts 
provided by shareholders. The Bank of England 
itself has a large shareholding in one of the leading 
instalment finance companies, so that any doubts as 
to the “ respectability ” of the system, as operated 
by the best of them, can be dismissed. A bank manager 
is usually in a position to arrange an introduction on 
behalf of a customer wishing to finance the purchase 
of new. and expensive plant without raising new 
capital or locking up his liquid resources. Booklets 
published by instalment finance companies give a 
general outline of their terms and requirements. 


BaNnK CHARGES. 


Finally, a word on bank charges. If the critic on 
this ground were. to take a composite balance sheet 
of the banks and work out, in the roughest approxi- 
mation, what the banks earn on their assets and pay 
by way of expenses he would find that the margin 
of profit is very narrow indeed. There is no need to 
go deeply into the subject, which was explored by a 
Committee of the Association of British Chambers of 
Commerce only a few months ago, But one or two 
deductions may be made from known facts or approxi- 
mations. Taking the total advances of the principal 
banks at £800 millions, an average rate of 5 per cent. 
would yield £40 millions a year, to contribute, along 
with receipts from some of the other assets, towards 
covering the banks’ expenses of operation, their 
losses by way of bad debts, and their dividends to 
shareholders. All all-round cut of 1 per cent. on all 
advances would be equivalent to the entire annual 
disbursements by way of dividends to shareholders. 
Alternatively, if dividends were maintained the loss 
of income would require cutting in half—at a con- 
servative guess—the interest payments to depositors 
or reducing by roughly one-third the salaries of all 
bank officers. Which should it be? The question 
must be answered if the criticism is to hold good, and 
the result, if the suggestions put forward were carried 
out, would secure to the industrialist but a very small 
measure of assistance. A sense of proportion is an 
essential part of realism. 

In conclusion, let it be repeated that the great 
thing is to secure the confidence of the local bank 
manager, and to ensure that the facilities available 
from the banks are used to the full. Even among 
industrialists there are often to be found surprising 
examples of lack of knowledge of what the bank is 
prepared to do for its customers, both in normal 
times and in the exceptionally difficult conditions 
ruling to-day. A host of services, perhaps small in 
themselves but valuable in ‘the aggregate, are per- 
formed as matters of daily business for customers who 
utilise their banking connections in every possible 
way. The trouble too often is that one refusal of 
accommodation, on grounds quite readily to be 
explained, may blind the customer to the record of a 








in the supply of long-term capital to industry. It is 





ductions, collection of subscriptions and the asso- 





multitude of services rendered at little or no cost. 
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The West Middlesex Sewerage Scheme. 


SEWAGE disposal scheme of major importance 

is now in course of construction throughout the 
western part of Middlesex, and is destined to form one 
of the amenities which must help towards the develop- 
ment of that district in its obvious growth as a resi- 
dential and manufacturing area. The scope of the 
scheme may be gauged by the fact that the County 
Council has committed itself to an expenditure of 
some £6,000,000, while the area involved covers a 


> 


engineering are totally dissimilar in character, the 
one involving tunnelling, principally in blue clay 
under existing roadways, and the other open work on 
virgin land. For the time being we shall chiefly con- 
cern ourselves with the latter part of the scheme, 
but it may be appropriate to point out that the 
scheme involves the construction of 65 miles of sewers 
ranging in diameter from 18in. to 12ft. 

It is also noteworthy that, while the sewage works 
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WEST MIDDLESEX SEWERAGE 


watershed of 120,700 acres of the most densely 
populated suburban county in England. All this 
area is mdicated on our accompanying skeleton map. 


THE MoGpEeN Works. 

With the help of Messrs. Dodd and Watson, of 
Central Buildings, Westminster, the consulting engi- 
neers to the Middlesex County Council, we are able 
to give some preliminary account of the works which 
are now being carried out. At present there are as 
many as twenty-seven sewage disposal units in opera- 
tion in the district, and they discharge their effluent 
into the various streams of that area. 

The Middlesex County Council recently investi- 
gated a number of alternative proposals for the 
consolidation of these sewage works, and resolved on 
a plan which would involve a large plant in the 
neighbourhood of Isleworth. 

It was at first suggested that they should be situated 
in the meadows of the Duke of Northumberland’s 
Syon House, opposite Kew Gardens, into which the 
whole of the area concerned could be drained by 
gravity, but that proposition was vetoed, regardless 
of the fact that the engineers suggested that the 
plant could be hidden underground. So another less 
conspicuous site was chosen at Mogden, between 
Isleworth and Twickenham, of which we give a 
number of photographic illustrations. There, there 
is already the local sewage works, the most pro- 
minent landmark in the locality is the International 
Rugby football ground, and cottages are few and 
far between. The only disadvantage of this site, lies 
in the fact that considerable excavation must be 
made to provide the necessary fall for a gravitational 
system. 

The works naturally divide themselves into two 
quite distinct sections—the provision of the main 
sewers necessary for the collection of the sewage from 
the existing systems and its transport to Mogden, 
and the works at Mogden itself. The two classes of 


SCHEME SHOWING SEWERS IN BLACK LINES 


proper are to be at Mogden, the sludge produced 
there is not to be disposed of locally, but is to be 
pumped up to Perry Oaks (see map) in an iron pipe 
hung inside a 9ft. sewer running along the Bath road. 
At: Perry Oaks the sludge is to be dried out and 
digested to form what is hoped will be a marketable 


contains about 10ft. of water. The site in its original 
condition had a top soil from 3ft. to 4ft. deep, and 
then about 12ft. of ballast over the floor of blue clay. 
It is obviously part of the prehistoric valley of the 
Thames, but it is peculiar that the detritus or ballast 
is of a very varying character over that compara 
tively small area. The gravel ranges from stuf! 
which may include flints or masses of ironstone thai 
will not pass a 12in. mesh, to beds of fine sand, and 
while some of it will “‘ slush ”’ into a suction dredger, 
other parts stand up almost like concrete. 

A contract was made with the Ham River Grit 
Compeny, Ltd., of 161, Millbank, S8.W.1, to clear 
away all materials on the site to expose the blue clay, 
and the company made arrangements with Gwynne: 
Pumps, Ltd., of Hammersmith, for a plant to dredge 
out all this ballast hydraulically, while the over- 
burden of soil was removed by tractor and scrapers 
and Ruston excavators. The spoil has been dis- 
tributed as a great embankment surrounding the area. 

The process of making the pit has involved a 
number of interesting engineering efforts, which 
might almost be described as experiments. The 
ballast at Mogden is, as we have already said, of a 
varying nature, and is in many places mixed with 
clayey material that would make it unfit in its original 
state for sale as a concrete aggregate. So the Ham 
River Company set about devising an arrangement 
whereby this material could be got out—to leave 
the pit required for the accommodation of the sewage 
plant—and at the same time could be washed to 
provide a good class of ballast for general sale, 
instead of, as would otherwise have been the case, 
expending money in sending it away to a dump. 

Alongside the site at Mogden, there runs the river 
Crane, which is, to some extent, an artificial channel], 
as it was diverted many years ago to serve a flour 
mill at Isleworth. On the opposite side of the stream 
there is a stretch of meadow land, and there is a 
3300-volt main quite handy for supplying power. 
The combination of all these circumstances has 
greatly helped towards the development of the 
scheme. The Crane provides a copious supply of 
water, and the meadow an area where the ballast 
can be dumped pending its disposal. 


EXCAVATION AND TREATMENT OF BALLAST. 


It should be emphasised that the works must be 
got ready as quickly as any other part of the scheme, 
regardless of what may happen to the spoil taken 
out of the pit at Mogden, so the Ham River Company 
made really comprehensive plans for dealing with this 
great mass of material, amounting to some 700,000 
cubie yards. The general principle evolved was to 
take out the ballast by centrifugal pump dredging 
and to carry it by a ropeway on to the meadow land 
available for storage. Most of the plant which has 
been used for these purposes is shown in our half-tone 
engravings herewith and on page 274. 

As soon as the site had been cleared of overburden, 
a small pool was dredged by grab and a substantial 
wharf built. The pool, to start the dredging from 
and the wharf for the dispatch of the ballast to the 
storage ground are shown in one of our engravings. 
At the same time a beginning was made on the 
cableway, which will be described later. The progress 
of these preliminary works is well illustrated by our 
engravings. 

The dredging plant, which was then set to work, 
comprises three pontoons equipped with electrically 
driven centrifugal pumps, that deliver the gravel 
into hopper barges. These barges are towed to the 
wharf by an oil-engined tug, and are there emptied 
into the hopper of the ropeway by a stationary 
pumping plant ashore. In this process much of the 





dirt is removed from the ballast. The gravel receives 














commodity. The purified effluent will be sent directly 
to the Thames. 

Until the end of 1931 the site at Mogden was 
convered with allotments and orchards. It has been 
converted, for reasons presently to be explained, into 
an artificial lake some 26 acres in extent, which will 
eventually be drained to make room for the tanks of 
the sewage plant.* This lake is some 15ft. deep and 


* Since this article was written the water has been pumped 
out of the lake. 








THE SHORE PLANT WITH BARGE AND TUG ALONGSIDE 


yet another washing in that it is sluiced over the 
dumping ground. But this is rather like forestalling 
our description, although it indicates how thoroughly 
the material is treated so as to leave it as a really sharp 
grit which passes the highest specification. 

The dredging pontoons are 24ft. long by I4it., 
and 5ft. 6in. in depth, and are plain rectangular steel 
boxes, properly stiffened. They are each equipped 
with an 8in. Invincible Fullway type gravel pump, 
capable of lifting 100 cubic yards per hour of free- 
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running gravel, driven by belting from a 65 horse- 
power slip-ring induction motor running at 735 
vevolutions per minute. The pump casing is split 
vertically and has manganese steel liners, with an 
impeller of the same material. The impeller is 
capable of passing stones as large as 74in. in maxi- 
mum diameter, and is so connected with the shaft, 


the barge’s hopper, while there is a Glenfield full-way 
valve with nickel alloy seatings in the delivery. 
The diluting pump is also a 12in. Gwynne, but is 
directly driven by a 55 B.H.P. motor running at 
735 revolutions per minute. It is capable of delivering 
3500 gallons of water per minute against a total head 





of 32ft. It has a swivelling delivery and a full-way 








PONTOON DREDGERS AT 


by means of a flange and bolts, that it can be readily 
removed for renewal when worn. The specified per- 
formance of the pump is 1800 gallons a minute of 
mixture having a specific gravity of 1-2 against a 
total head of 35ft. when using 48} B.H.P. It is 
noteworthy that the actual static head against which 
the pump has to work is only 8ft., while the remain- 





WORK LOADING BARGES 


valve in the delivery. For flushing and priming the 
pumps there is provided a 3in. pump driven by a 
5 H.P. motor. The priming is effected by using the 
delivery of this pump in a hydraulic air ejector, as 
there cannot, of course, be a foot valve on the main 
suction. A friction hoist driven by a 5 H.P. motor 
is used for manipulating the suction bends. 








STARTING ERECTION OF ROPEWAY AND HOPPER 


der is made by frictional and dredging resistance. 

Another small pump, with a 24in. delivery, driven 
by a 5 H.P. squirrel-cage motor, is provided for 
flushing purposes and for supplying clean water to the 
main pump shaft glands to keep them free of grit. 
The suction pipe of the main pump passes through 
the side of the pontoon and is fitted with a swivel 
joint. It can be manipulated by a 5 H.P. electric 
winch, and its end can be hoisted on board to remove 
any large stone that may jam in its mouth. The 
delivery projects over the side of the pontoon, above 
deck, sufficiently far to command the hopper barge 
alongside. The pontoon is equipped with hand 
winches, bollards, &c., for manceuvring and mooring. 

The steel barges into which the gravel is pumped 
have a hopper capacity of from 75 to 100 tons, and 
are simple craft with one V-shaped hopper having 
no bottom openings. The hopper is contiued above 
deck as a coaming, which is drilled with fine holes to 
let the silt water flow off as the gravel is pumped 
in, The barges, when loaded, are practically awash 
and are towed to the wharf for pumping out. 

In some parts of the site it has been found that 
the gravel has been so compacted that the pump 
suction would not readily disturb it. In these parts 
a Ruston-Bucyrus 14-yard, steam-driven drag-line, 
has been used for digging out the gravel and dumping 
it back again into the pool conveniently for the 
dredger to pick it up, while sometimes blasting 
gelatine in 11]b. charges thrown into water and 
allowed to fall to the bottom. 


FrxepD PLANT. 


The principal plant at the wharf pumping station 
comprises two 12in. Gwynne pumps. One is used 
for pumping the gravel out of the barges and the 
other for pumping in fresh water to keep the material 
fluid. The dredging pump is very similar to those 
on the pontoons, except that it is larger, and is 
driven by a 200 H.P. slip-ring induction motor 
through belting. It is capable of delivering 3500 
gallons of mixture per minute against a head of 60ft., 
when taking about 140 S.H.P. Its suction branch is 





equipped with a swivel so that it can be lowered into 


refilling not only washes out the hopper, but also 
ballasts down the barge, so that it is more easily 
handled in towing. 


Tue Ropeway. 


The delivery from the shore gravel pump is taken 
overhead to the hopper at the loading station of 
the overhead ropeway, which is a prominent feature 
in several of our illustrations. This steel hopper 
has two compartments, 24ft. long by 12ft. wide by 
10ft. deep, either of which can be fed through a branch 
piece of the delivery pipe at the centre bulkhead 
Near the end of each compartment there is a per- 
forated vertical screen through which the water 
coming over with the gravel is drained away into a 
sump below. This water carries a considerable 
amount of fine sand, which is allowed to settle out 
in a long trench commanded by a grab crane. The 
sand is dredged out and is sold for plastering and 
bricklyaing purposes. The two hoppers are, of course, 
filled alternately, so that there is opportunity for 
the water to drain away, and the ballast is discharged 
into the skips of the ropeway through twelve shoots 
fitted with over-cutting doors—six shoots on either 
side of the hopper. 

The ropeway, which was supplied by British 
Ropeway Engineering Company, Ltd., of 14, High 
Holborn, London, is 460 yards long, and spans Oak- 
lane and the river Crane. It is of the mono-cable type 

—that is to say, one rope is used for both carrying and 
propelling the buckets—but there are two separate 
roads, each supported by its own towers. The 





capacity of each line is 125 tons per hour with the 











The loaded barges are brought alongside and the 
pumps started up, so that while the gravel pump sucks 
the mixture out of the hopper, the diluting pump 
fills up the latter with fresh water to prevent the 
mixture from becoming too heavy to pump. The 
suction of the gravel pump and the delivery of the 
diluting pump ‘are occasionally raised and lowered 





THE START OF SLUICING OPERATIONS 


rope running at a speed of 120 yards per minute. 
The rope is of the Langs lay type, 4in. in cireumfer- 
ence. All the sheaves for supporting the cable run 
on. ball bearings, and there is a 30 H.P. electric motor 
for each line. There are twenty-six buckets on one 
line and twenty-three on the other. They hold from 
14 ewt. to 20 cwt. of wet ballast, and are perforated 

















ROPEWAY AND. SITE 


by the winch, so that different parts of the load are 
attacked, while the delivery end of the diluting 
pipe is bent at a slight angle to give aforward impulse 
to the barge, by the reaction of the jet, and thus 
bring the whole of the hopper under the command 
of the gravel suction pipe. When all the gravel has 
been pumped out, the hopper is filled up with clear 





water and is towed back to the dredging unit. This 


OF SCREENING STATION 


at the bottom to allow the water to run out. 

Both of these ropeway lines dump on to the storage 
ground, but one of them can also be used to dump 
at an intermediate station, of which we give an illus- 
tration, for the immediate distribution of the ballast.4 

At this station there are two tripping places. One 
of them is close alongside Oak-lane, and there “ run- 
of-the-pit ” is dumped on a small pile for immediate 





delivery. Delivery is effected by picking up the 
ballast from the pile and putting it in an overhead 
hopper of 40 cubic yards capacity by Westwood 
and Co., Ltd., of Millwall, spanning a roadway under 
which motor lorries can pass and load up quickly. 

The second tipping station commands a hopper 
for serving a screening plant, and for this reason 
the buckets are of a special type, with narrow bottoms, 
so that they will dump their contents without spilling 
over the sides of the hopper, which is comparatively 
narrow in the direction of the length of the ropeway. 
The ballast goes from the hopper to a rotary screen 
of normal design, where it is classified into several 
sizes. The various sizes are sluiced into small concrete 
settling basins, as shown in the engraving, and are 
then grabbed out by another crane for draining. 
Finally, the stuff is either loaded into lorries directly 
by the grab, or is put into a second overhead hopper 
spanning the roadway. There is a telephone system 
connecting the tippmg stations with the man in 
charge of the driving gear. 


SLUICING THE BALLast. 


The ballast dumped by the ropeway on the storage 
ground was at first piled up to a heap some 35ft. 
high, under the off-loading gantry, and was, to some 
extent, spread by scraping. A pumping station was 
then put down on the bank of the river Crane for 
sluicing the gravel. This station is equipped with 
a 12in. Gwynne centrifugal pump capable of discharg- 
ing 3500 gallons of water a minute against a total 
head of 68ft. when running at 810 revolutions per 
minute. It is driven by belt from a 100 H.P. motor. 
The rising main from this pump goes up the side of 
the dump and delivers the water at the top. The 
discharge when sluicmg operations were started 
is well illustrated in one of our engravings. 

There is another, two-stage, pump in the pump- 
house, which delivers 320 gallons per minute against 
a head of 220ft. when running at 2000 revolutions 
per minute. This pump is driven by belt by a 35 H.P. 
slip-ring motor, and supplies water for jetting. That 
is to say, washing away obstructions in the flume, 
levelling the bed, and so forth. It also operates a 
hydraulic ejector for priming the main pump. 

When sluicing was first started, it was only neces- 
sary to flow the water on to the heap, as shown in 
our picture, but as the pile extended it became 
necessary to build a flume to carry the material 
further afield. This flume is of wood, with steel 
lining plates on the bottom. Side gates are provided 
in the flume at intervals, so that the gravel may be 
spread as evenly as possible, and high-pressure jets 
are arranged at intervals for use in case the channel 
becomes choked. 

The process of spreading cannot, of course, be 
carried on indefinitely by these means, so to maintain 
a working gradient, and for stocking within pre- 
scribed areas, a Ruston-Bucyrus drag-line, driven 
by a heavy-oil engine and mounted on caterpillars, 
is used to drag away the stuff and pile it up. The 
result is that the flume runs down a valley with 
high mounds on either side. The water is allowed 
to drain away and any silt it carries settles, the 
clean water ultimately finding its way to the Crane. 

When the time comes for the disposal of this 
heap of ballast, which contains some 500,000 tons, 
it will probably be loaded into trucks by grab cranes. 

Power for all this plant is taken from the mains 
of the Heston and Isleworth Urban District Council, 
as 3300-volt, 50-cycle, three-phase current, which 
is transformed down in a plant of 520 kVA by the 
City Electrica] Company, of London. 

We hope in future articles to give some description 
of the sewage plant, which is to be constructed on 
this site, and of the sewers themselves. 








The Great Bridgeford Fatal 
Derailment. 


THERE was issued on Monday, March 6th, the report by 
Lieut.-Colonel Mount on the derailment of an express 
passenger train from Crewe to Birmingham at Great 
Bridgeford, London, Midland and Scottish Railway, on 
June 17th last, by which four mgers lost their lives, 
and which was obviously caused by excessive speed through 
the cross-over junction from the ps arg to the up fast 
line shown on the accompanying sketch. Such a move- 
ment demands a speed of 15 m.p.h., and, to ensure that, 
the signalmen are instructed to keep their signals against 
the train until they see that the train had been brought 
‘thoroughly under control.” As the train in question 
had not been so checked, the question’ to be decided 
was, Were the signals against the train? The driver was 
very seriously hurt, and, in what appe at the time to 
be his dying moments, he said to a gentleman who was 
releasing him, ‘‘ We were given a clear road,” and, to his 
fireman, ‘‘ Whatever made him alter the road?” That 
implied that the up slow distant signal—see our sketch— 
the higher arm of the two home signals for the up slow 
line on the Crewe side of the road overbridge, and the 
higher arm of the two starting signals at the Stafford end 
of the platform were at “‘ clear.”” That would be impossible 
were the crossing open for the train to pass on to the up 
fast line. The train in question runs from Crewe in 
connection with the day express from Perth. The latter 
train was on the fast line, about two minutes ahead of the 
Birmingham train on the slow line, and it was the intention 
to turn the second train on to the fast line at Great 
Bridgeford after the Perth train was clear. The signal- 
’ man, Cope, said that as soon as he received the train-out- 
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of-section block signal for the Perth train, he “‘ offered ” 
the Birmingham train, and, when it was ‘‘ accepted,” 
he opened the junction. He said he did no more; only 
waited until the train approached the home signals. His 
practice was to pull his starting signal lever first, and that 
of the home signal afterwards,-and he was standing at the 
starting signal lever waiting to put it to reverse when ho 
heard the train in the station. As the train had been 
accepted, he pulled over the starting signal lever. An 
important point in the signalman’s evidence is that he 
heard the Birmingham train whistle for the distant signal. 
That signal, if the signalman’s story is correct, would be 


Ue Fast Distant 
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undersized bushes can be fitted. Standard machines aro 
provided with phosphor bronze bearings and wool yar), 
lubrication, but ball bearing motors are supplied if calle: 
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SITE OF GREAT BRIDGEFORD DERAILMENT 


against the Birmingham train, as the interlocking is such 
that the distant can only respond to a movement for 
continuing on the up slow line. 

The driver, Voss, was, as we have said, seriously injured, 
and it was not until November 25th that he was able 
to tell Colonel Mount his version as to the state of the 
signals. It is rather a long story, but suffice it to say that 
Voss maintained that he saw the distant at “clear” 
half a mile before he reached it, and then saw the home 
signal in his favour. He kept his eye on the latter signal 
until he was within 100 yards of it, and began to look for 
the starting signal under the road bridge. On seeing that 
signal at ‘‘ danger,” he at once closed his regulator and 
made a full application of the continuous brake. The 
fireman, Jones, jad observed all the signals from Crewe, 
but as Great Bridgeford distant was not on his side of the 
line, he attended to the fire, and so did not see that signal 
nor the home signal. There is thus no confirmation of the 
driver’s statement, but on one point the fireman sup- 
ported his mate. The signalman had said that the driver 
whistled for the distant signal. That was an essential 
act had the distant been ‘“ on,’’ but the driver said that 
he did not whistle, and that statement was corroborated 
by Jones, who testified, ‘‘ I am sure I should have noticed 
it if he had whistled.” 

As was only to be expected, the likeness of this accident 
to that of March 22nd, 1931, at Leighton Buzzard, is 
commented upon. There, however, it was conclusively 
proved that the signals were against the train, which was 
similarly derailed. Here, however, was a case of con- 
flicting evidence between driver and signalman, which 
was entirely lacking in confirmation on either side. The 
driver’s suggestion is, as he stated when being released 
after the accident, that the signalman altered the road, 
é.e., restored the distant and home signals and then 
reversed the junction, so that it lay for the crossing. 
Calculations made by Colonel Mount show that there 
was a distance of 319 yards from where Voss turned his 
attention from the home signal, to look for the starting 
signal, up to the points, which at 50 m.p.h. would be 
covered in 12} seconds, and just time enough to restore 
the signals and change the points. 

Both driver and signalman are men of long service and 
experience, and both have excellent records. Each man 
may have some slight weakness in his evidence, and 
both men lack corroboration. But the story the driver 
tells sounds as true as that of the signalman, and the 
latter’s version is equally convincing. Colonel Mount 
consequently says :— 

“The evidence appears fo me to be so balanced that 
I feel there is sufficient reason to refrain from even offer- 
ing an opinion as to which man is the more likely to have 
been responsible. 

‘I must, therefore, find that this accident was brought 
about either by failure on the part of driver Voss to obey 
distant and stop indications, or as the result of action on 
the part of signalman Cope in erroneously lowering these 
signals, subsequently replacing them, followed by the 
alteration of the junction points immediately in front of 
the train. 

‘“‘T regret such a finding and my inability to reach a 
definite conclusion, the more, because there must neces- 
sarily remain attached to the unoffending party the 
suspicion of blame ; in the one case for serious momentary 
failure and in the other for a still more serious lapse.” 








Fractional Horse-Power Motors. 


Some new fractional horse-power motors, ranging 
from } to } or 1 horse-power, depending on the s , have 
recently been put upon the market by Higgs Motors, of 
Witton, Birmingham. They are made as D.C., split- 
phase induction, or repulsion-start induction motors, 
and may be mounted on a. fixed base or rubber-mounted, 
as shown in the second illustration. The speed torque 
curves shown relate to a 4 horse-power, 1440 r.p.m., 
single-phase, 50-cycle repulsion-start motor. The makers 
believe that they are the only people in this country using 
a drawn steel shell, which reduces the overall diameter, 
obviates the necessity for clamping bolts through the 
stampings, reduces the weight, and facilitates the removal 
of the feet, so that others can easily be fitted. All the 
frames, with the exception of the smallest, are of the type 
mentioned. The terminals are placed above the bearings, 
so that oil cannot reach them, and they do not project 
beyond the machine. 

Oil flingers and drains are fitted to both bearings and 
as the oil wells are cast as an integral part of the end 
covers, there is no risk of the oil leaking. A collar on the 
shaft extension fixes the position of the inner end of the 
pulley, and if, after long use, the journals should wear, 


cases is a separate unit, which is dowelled to the shell, 
so that if the motors are required to have different centres 
to those of the standard machines, or to bedevoid of feet, 
the cost of modification is reduced to a minimum. 

D.C. motors are fitted with a brush rocker and sliding 
box brush holders, the brushes being fitted with flexible 
leads. Another special feature claimed for these new 
motors is that the shafts are considerably stronger than 
usual. A centrifugal switch is fitted to the split-phase 
induction motors, and when the machine has run up to 
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speed no rotating parts are in contact. The governor 
mechanism fitted to the repulsion-start induction motors . 
is of the firm’s special design, and the power is transmitted 
from the governor to the sleeve through a series of balls 
in a tube, a form of construction which is claimed to offer 
important advantages, such as reliability, owing to 
sticking being impossible, and reduced amount of end 
space. The commutator short-circuiting gear is entirely 
enclosed and a considerable amount of brush wear is 
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FRACTIONAL HORSE -POWER MOTOR 


permissible before the brushes have to be renewed. The 
standard finish is stove-enamelled black, with all bright 
parts nickel-plated. 








A New Sludge Steamer. 


THe new sewage sludge steamer “ Mancunium,” built 
for the Rivers Department of Manchester Corporation 
by Ferguson Brothers (Port-Glasgow), Ltd., completed 
her tn and maneuvring trials on the Firth of Clyde 
on Wednesday, March 8th, in spite of adverse weather 
conditions. The mean speed attained was half a knot 





in excess of the contract, and the propelling machinery 
and all auxiliaries worked without a hitch of any kind. 
The vessel was fully loaded with a cargo of sewage sludge, 
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and the loading and discharging arrangements operated 
satisfactorily, After the trials the ‘‘ Mancunium ” 
returned to Port-Glasgow and she later left for Manchester. 
Her principal dimensions are: Length between per- 
pendiculars, 246ft.; breadth, moulded, 38ft. 3in., and 
depth, moulded, 16ft. 6in., and she has four large sludge 


the ends. The usual equipment of bilge pumps, winches, 
bollards, &c., is fitted. 

The grab with which the crane is equipped is of the 
double-chain, whole-tine type, having a heaped capacity 
of 20 cubic feet and a@ flush capacity of 17-5 cubic feet. 
The normal load on the rope when grabbing, allowing for 








THE SEWAGE SLUDGE 


tanks, with a carrying capacity of 38,000 cubic feet. 
The propelling machinery consists of twin-screw, triple- 
expansion engines, with a complete set of modern 
auxiliaries. Steam is supplied by two large marine boilers, 
each having three furnaces and working at a pressure of 
180 Ib. per square inch. We may add that she was com- 
pleted five weeks before the contract date. 








Sodium Discharge Lamps. 


At the South London Exhibition, opened at the Crystal 
Palace on March 8th, the County of London Electric 
Supply Company is showing a large collection of electrical 
appliances and lamps, including several types of luminous 

; discharge lamps, which are 
beginning to show signs of 
rapid progress in this country. 
A Mazda sodium lamp, as 
shown in the accompanying 
illustration, is a development 
of the work of Pirani, who 
found, under laboratory con- 
ditions, that by using sodium 
in the bulb an efficiency in 
the neighbourhood of 70 
lumens per watt was obtain- 
able. The Mazda sodium lamp 
is made in two patterns for 
A.C. and D.C. supplies, both 
eonsuming from 80 to 100 
watts, with an efficiency of 
about 50 lumens per watt. 
The light is almost entirely 
in the yellow band of the 
spectrum, only one or two per 
cent. being divided among 
relatively weak lines in the 
red, green and blue. The 
light source consists of a tube 
5in. long and 2in. in diameter, 
enclosed in a vacuum jacket 
to minimise heat loss and to 
maintain the temperature 
at the value required for 
vaporisation of the sodium. 
The cathode is of the coated 
type, and is supplied by a 
16-watt transformer, giving 
2 volts pressure. On starting 
the lamp, the gas filling 
gives a red colour, but when 
the lamp warms up the yellow 
predominates, and after a 
period ‘of about ten minutes 
the current attains a value of 3-5 ampéres, with a voltage 
drop of about 25 in both the A.C. and D.C. types. Ona 
50-eycle supply the lamp operates entirely without flicker. 
The lamps can be run in series at the full supply pressure 
with only a small loss in a controlling resistance. 
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Steam Dredging Crane. 


THE crane illustrated by the accompanying engraving 
was supplied to the order of the River Nene Catchment 
Board by Ransomes and Rapier, Ltd., of Ipswich. It 
was designed to meet the special requirements of the 
Board and embodies a number of interesting features, To 
enable the crane to negotiate narrow locks, it was 
necessary to make the pontoons in three sections. The 
centre or main section has an overall width of 10ft. 4in., 
and each of the two side sections is 6ft. wide. With an 
overall length of 65ft., the moulded depth of the pontoons 
is 4ft. 9in. and the draught 3ft. 6in. Owing to the shallow 
draught and small freeboard special attention had to be 
paid, both from the point of view of safety and time, to 
the coupling and uncoupling of the side sections when the 
crane was being taken through locks. A new arrange- 
ment has been fitted to this crane consisting of special 
forms of quick-locating spigots and sockets along the 








STEAMER MANCUNIUM 


suction, is 3} tons, the crane being tested with a load 
of 4 tons at the maximum radius of 45ft., the minimum 
radius being 20ft. Operation is by steam. Separate 
engines drive the hoisting and slewing motions. To 
enable the dredger to pass underneath bridges, the super- 
structure is arranged to collapse to a height of 6ft. above 
water level. All the operations for collapsing are performed 
under power by the dredger’s engines, the boiler and 
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RIVER DREDGING CRANE 


ballast weight being lowered to the bottom of the pontoon 
and the “A’”’ frame folded into the lowered position. 
The reverse operations for raising the various parts again 
are carried out by the same means. 








Tanks for Separate Sludge 
Digestion. 


Trex objectives in recent developments of sludge 
digestion tanks are, first, a shorter digestion period, 
resulting in smaller tanks and reduced first cost ; secondly, 
more highly refined methods of operation and control ; 
and, thirdly, the introduction of better and more efficient 
mechanical accessories. These were the general conclu- 
sions as to American sewage works practice, as presented 
at the annual meeting of the Illinois Society of Engineers 
by Mr. C. R. Velzy, of Chicago. 

In the design of digestion tanks, a most important 
problem is the determination of capacity. For a given 
daily input of solids, the capacity or volume required 
depends on the time for digestion, and this time is affected 
by a number of factors, of which temperature is the 
principal. An endeavour has been made to determine the 
actual time required, and the best conditions of tem- 
perature, &c., to obtain a minimum time of digestion. 
A computation of the length of time it takes sludge to 
pass through the tank has been made by dividing the total 
solids content by the daily input or withdrawal of solids. 
But this method is merely an approximation, because 
of the reduction of the solids by digestion. A better method 
would be to use total ash content and daily input of ash, 
since the ash quantity is not affected by digestion. But 
the result would indicate: only the retention period or 
time taken to pass through the tank, and not necessarily 
the time required for digestion. At Grand Rapids the 
retention period averages 50 to 60 days, with a minimum 
of 30 days. Good digestion was obtained at all times, and 
the indications were that shorter periods were possible. 
If the sludge in the tank averages 0-15 lb. per capita per 


a digestion period of 40 days would require a net tank 
volume of 1 cubic foot per capita. It appears quite possible 
that a smaller capacity may be satisfactory, as methods 
of control are improved, and particularly if it proves 
practical to carry controlled digestion only through the 
earlier stages. 

Other factors which affect the tank capacity to be pro- 
vided are :—(1) The degree of digestion required, and (2) 
the need of storage of sludge. It is probable that the first 
stages of digestion, which need control on account of 
odour and which produce most of the gas, can be accom- 
plished in a relatively small time. If maximum gas pro- 
duction is not essential, satisfactory digestion could be 
obtained with a short period and small tank capacity. 
If storage of sludge is not necessary, as in warm climates, 
or if storage can be provided in some cheaper structure 
outside the tank, the capacity of the digestion tank can be 
held toa minimum, The next step beyond separate storage 
for sludge may be two-stage digestion, the first stage being 
in a closed and heated tank, while the second is either in a 
similar tank or in cheaper unheated tanks. The desire 
for a shorter digestion period has led to experiments on 
high temperature or thermophilic digestion. Normally, 
digestion proceeds most vigorously at temperatures of 
80 deg. to 90 deg. Fah., but it has been found possible to 
obtain it at about 140 deg. 

Digestion tanks may be classified as follows :— 

(a) Open, unheated tanks. These are still in use at 
Baltimore, but are not used in new designs at the present 
time. 

(b) Fixed-cover tanks without mechanism. These 
include rectangular tanks with flat covers and cireular 
tanks with concrete dome covers, the concrete deme being 
@ relatively recent development. _ 

(c) Fixed-cover tanks with mechanism. These are 
circular tanks with revolving mechanism driven by a 
central vertical shaft carrying at the bottom scraping or 
ploughing arms to draw the heavy digested sludge te the 
centre of the tank, and arms at the top to break up the 
scum. 

(d) Tanks with floating covers. The first of these, at 
Plainfield, had wooden covers, but steel covers were 
built at Springfield in 1928, and are now alyost universally 
used. The tanks are usually circular. The majority of 
recent tanks have either floating covers or fixed covers 
with mechanism. 

Heating the sludge has been accomplished by pre- 
heating, by discharge of hot water into the tank, and by 
circulation of hot water through coils. This last method 
is the one most used. Design of the coils has been un- 
certain, because of the lack of knowledge of the proper 
coefficient for transfer of heat from hot water to sludge, 
but as recent plants have been equipped with meters and 
thermometers, a reasonably accurate coefficient may be 
developed. To reduce the heating load, it is desirable to 
insulate the tanks. The most common method of insula- 
tion is to build an earth embankment around the tank, 
or @ brick veneer may be used, thus also improving the 
appearance of the tank. Fixed covers have been imsu- 
lated by 18in, to 24in. of earth, cinders or crushed stone. 
Floating steel covers are now designed with trusses carry- 
ing a lightweight roof two or three feet above the tank 
cover, which latter is thus protected from the weather. 

As to the accessories of sludge digestion tanks, the most 
marked development is the grouping of all equipment in 
a central structure, usually termed the sludge pumping 
station. Here are arranged the sludge pumps, heating 
plant, meters, thermometers, gas line accessories, &c. 
At the larger plants, this station requires the full time of 
an attendant. 

At first trench pumps, as used by contractors and of 
either the diaphragm or plunger type, were employed. 
Sludge pumps now include features not required in handling 
water. Among these are valve details, variable stroke, 
silent drive, and large air chambers with full-size pipe 
openings. Both flap and ball valves are employed success- 
fully. Valve chambers and passages are made as smooth 
and straight as possible to prevent clogging and reduce 
friction, and covers to valve chambers are arranged for 
easy opening and closing to facilitate cleaning. Variable 
stroke is provided in order to regulate the rate of pumping 
to suit the condition of the sludge. 

An air cushion is necessary on the pump discharge end 
to prevent the excessively high pressure which otherwise 
would result at each stroke of the plunger, The semi- 
solid condition of the sludge necessitates an opening into 
the air chamber of the full size of ~ discharge ~ pipe, and 
an arrangement permitting the imp of stroke 
to be carried dimetly into the air chamber. While silent 
drives of chains, V belts or enclosed reducing gears do not 
directly improve the efficiency of the pump, they are 
desirable for the comfort of the operator or station 
attendant. 

Collection and utilisation of the gas presents many 
roblems, some of which are still in process of solution. 
The use of a water-sealed gas dome on the tank cover, 
flame trap, pressure relief, and condensate trap on the 
gas line is well established. A recent development is the 
development of a unit piece of apparatus, which includes 
the last three devices mentioned, together with connec- 
tions for a gas meter. Attention has been called to sizes 
and arrangements of gas pipe lines to prevent clogging, 
reason of excessive pressures resulting in blowing 
the seals on the gas dome. A maximum velocity of l10ft. 
per second has been suggested for determining the size of 
pipe. Clogging of the gas line may be due to frost or to 
sludge carried into the pipe. To prevent frosting, the 
pipes are laid under cover where possible. Where this is 
not possible, ample size of pipe is a safeguard. Higher 
gas domes and more effective bafflmg will prevent the 
carrying of sludge into the pipe. Utilisation of gas for 
power requires some storage, and for this purpose the 
gasholder is coming into use, either as a separate structure 
or incorporated in the digestion tank. 
Removal of scum is another problem. Drains may be 
provided on tanks with fixed covers, but the flat slope 
and the character of the material to be handled neces- 
sitate drains of ample size and provided with flushing 
devices. On a tank with floating cover the problem is 
more difficult, and means for removing scum have not 
yet been devised. Experience will show whether there is 
sufficient need for developing a scum-draining device for 
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use with a floating cover. 


Boring Machine for Motor Lorry 
Back Axles. 


THE motor vehicle industry has brought into being 
many tools specially constructed for its purposes, and 
has caused others standard in many respects to be 
adapted for performing a single particular job. In the 
accompanying engraving a case of the latter class is illus- 
trated. This Pearn Richards No. 2 boring machine, 
made by Geo. Richards and Co., Ltd., of Broadheath, 
near Manchester, has been adapted as a single-purpose 
machine for boring and facing the housings for the recep- 
tion of the differential driving gearing in the cast steel 
back axles of motor lorries. It is obvious from a cursory 
examination of the engraving that the greater part of 
the machine is standard in all respects. The difference 
lies in the fact that the standard tables and saddles 
have been removed and a special holding fixture substi- 
tuted. This fixture consists of a casting mounted with 
its longest axis across the bed of the machine, and so 
arranged as to have only a longitudinal movement along 








Fic. 1--BORING HEAD 


the bed operated either by power or by hand. Its arrange- 
ment and that of the tools in the boring head can be seen 
in the photographs reproduced in Figs. 1-3. 

Before reaching the boring machine the ends of the 
axle are turned and the faces of the brake flanges 
machined. The axle is then mounted on the special 
fixture between two sliding brackets, one on each side. 
Each bracket is provided with a flat face which bears 
against the previously machined brake flange, and a 
round plug which enters the hole at the end of the axle. 
A hand wheel at the front end of the fixture operates 
right and left-hand screws and so traverses the brackets, 
which are so arranged that when the casting is clamped 
between thern the axis of the bore to be machined coincides 
with that of the spindle of the boring machine. Further 
support is given the casting by steadies attached to a 
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of the casting. Thus, the axle is centred by the brackets, 
set up truly by try square, held against the thrust of 
the cutting tools by a support on the pedestal behind 
it, and steadied at two points above and two points below 
its centre line. 

Once the axle is set up—and this work can be almost 
as quickly performed as described—the first operation is 
to machine the bore. Both roughing and finishing are 
accomplished with one pass of the tools as the job in 
its mounting fixture is fed automatically along the bed. 
For this purpose the boring head—Fig. 1—carries three 
fixed roughing tools A, and one adjustable finish boring 
or sizing tool B, which, being set further back, begins to 
cut so soon as the roughing operation is completed. 
When the boring cut is finished, the fixture is traversed 
by hend a further distance forward until it comes into 
contact with a stop mounted on the bed of the machine. 
By this adjustment the tools on the facing slide are placed 
at the correct distance from the centre of the axle to 
commence cutting. As before, the entire facing operation 
is completed with one pass of the tools. A tool-box is 
mounted at each end of the slide. That shown uppermost 
in Fig. 1 carries a roughing tool C and a finishing tool D, 
while the one below also carries a roughing tool C. Since 
one of the roughing tools starts to cut from the inside 
and the other from the outside of the bore, a traverse 





Steam, Electric and Oil-Electric 
Traction.* 
By HENRY WALTER HUNTINGFORD RICHARDS 


In this paper an attempt has been made, firstly. to 
set out all the principal factors connected with railway 
traftic working in this country, and, secondly, to make 
a definite comparison, as regards both the technical and 
the financial aspects, between steam, electric, and Diesel- 
electric traction. This comparison is based on the existing 
traffic conditions of load, speed, and frequency, so that 
it is on exactly the same basis in each case. 

Separate investigation has been made for those types 
of suburban services in which a considerable increase in 
speed and frequency would be required, and in this case 
the proposed electric and Diesel-electric services are 
treated on the same basis as regards the traffic condi 
tions. 

It has been difficult to deal with the various aspects 
of the matter without preparing a considerable number 
of statements, but an endeavour has been made to deal 
with the whole question in a logical sequence, and a 
summary statement sets out the method adopted, the 
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FIGs. 2 AND 3--BORING AND FACING A MOTOR,/LORRY BACK, )AXLE 


rectangular pedestal mounted on the fixture behind the 
axle. In the centre of the forward face of this pedestal 
there is a disc, spherically seated and adjusted to make 
contact with the casting at three points by a screw within 
the pedestal. Before the remaining steadies are brought 
into operation the axle is set in the correct position 
by the use of a special try square, one arm of which is 
placed in contact with a surface on the top of the pedestal 
planed dead parallel with the bed of the machine, whilst the 
other comes into contact with the facing of the casting 
to be machined. As soon as the axle is correctly set, two 
sliding arms carried in ways in the head of the pedestal 
and operated by a rack and pinion mechanism, are 
brought forward and their clamping screws are tightened 
into engagement with the casting. Two further supports 
mounted on the fixture make contact with the lower side 





of the facing slide equal to half the width of the machined 
face of the job is sufficient to complete the roughing cut. 
The finishing tool comes into operation as soon as the 
roughing cut has been taken. Lastly, the chamfering tool 
E in the lower tool-box—Fig. 1—chamfers the edge of 
the face and the job is complete. The fixture may then 
be run back, the axle removed, and another mounted in 
position. 








ACCORDING to some remarks made by Mr. W. Singleton 
at the Society of Chemical Engineers’ meeting, it had been 
found that if a small amount of tellurium was added 
to lead in the manufacture of water pipes, the pipes were 
able to withstand freezing. 





most important facts that have emerged, and the con- 
clusions reached. 

More detailed particulars of the sources of information, 
the manner in which the facts available have been used, 
and the technical and financial conditions connected 
therewith, are dealt with at length. 

On analysing the annual returns published by the 
Ministry of Transport so as to ascertain the main divisions 
of train-working, it appears that the average trailing weight 
per engine-mile for steam trains is 202 tons, and for 
electric trains 112 tons, and that for steam trains the 
average trailing train-weight is 73 per cent. of the average 
gross train-weight. 

* Inst. Civil Engineers. Précis of a paper entitled “ Primary 
Considerations relating to Steam, Electric, and Diesel-electric 
Traction.” 
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Investigation has shown that the total traffic density, 
ineluding shunting, in trailing ton-miles per annum per 
single-track running-mile is the most satisfactory unit 
to adopt for ascertaining, and comparing capital and 
operating costs, as the mileage of sidings provided and 
the shunting ton-miles worked bear a practically constant 
ratio to the traffic density on the running lines. The 
average traffic density for steam trains is 3,100,000 
trailing ton-miles, and for electric trains, which are 
practically confined to suburban services, it is 4,452,000 
trailing ton-miles. 

From examination of the average trailing train-weights 
it is suggested that passenger and goods working can 
reasonably be divided into five classes of traffic in each 
case, and particulars are given in detail showing how the 
normal maximum capacities of each have been obtained, 
which enables a comparison to be made on a standard 
train-load basis between the different methods of traction. 

The principal factors relating to tractive resistance 
have been investigated for the main classes of traftic 
at various speeds, and particulars have also been prepared 
to show the present-day average running speeds for typical 
standard runs. 

As a result of this method of investigation it appears 
that, on an average load-factor of 50 per cent. for the 
complete electrification of the main lines in this country, 
the total power of the steam turbines, or other prime 
movers, required in electric power stations would amount 
to 3,450,000 B.H.P., but if Diesel-electric traction were 
adopted throughout, the total Diesel-engine power 
required would amount to approximately 15,000,000 
B.H.P. On the same basis it is estimated that the total 
weight of electric tractors would amount to 845,000 tons, 
as compared with 1,307,000 tons for Diesel-electric tractors. 

The capital costs are set out for traffic densities ranging 
from 2,000,000 to 10,000,000 trailing ton-miles, the 
particulars in certain cases being taken from the Weir 
Report. The capital costs of steam are in all cases the 
cheapest, and the costs of electric and Diesel-electric 
traction appear to be the same at approximately 4,000,000 
trailing ton-miles for main line services, and at 2,000,000 
for suburban services, after which electric traction becomes 
progressively cheaper in both cases as the traffic density 
increases. 

The operating costs have been dealt with in a similar 
manner, and it appears that for main line services, includ- 
ing interest on capital, the cost of electric traction is 
lower than that of steam or Diesel-electric traction at 
traffic densities greater than 2,500,000 trailing ton-miles. 
It also appears that the cost of Diesel-electric traction is 
practically the same as steam at traffic densities of 
2,000,000 to 3,000,000 trailing ton-miles, after which the 
Diesel-electric cost seems to become greater. For suburban 
services, where the traffic density is increased from steam 
conditions, the cost of electric traction appears to be 
lower than Diesel-electric at traffic densities greater than 
2,000,000 trailing ton-miles. 

Comparison has also been made for main line services 
so as to show the additional expenditure for electric 
and Diesel-electric traction over steam, the amount saved 
per annum in operating costs, and the equivalent percentage 
on the additional capital expenditure. 

General observations are made with regard to railway 
transport, suggesting the relation of these different 
methods of traction to present requirements and probable 
future developments. 

The paper represents an attempt to ascertain as nearly 
as may be possible the fundamental differences in operat- 
ing characteristics and in the capital and maintenance 
costs, for present-day traffic conditions, and to obtain 
therefrom useful deductions as to the best methods avail- 
able for meeting the future developments and require- 
ments of railway transport. No recommendation is, 
therefore, made, as each case must be dealt with on its 
own merits, and allowance must probably be made for 
certain conditions other than the possible methods of 
traction. Further, as a result of engineering progress, 
there will undoubtedly be future developments which 
will affect the relative costs of both steam, electric, and 
Diesel-electric equipment, and the results obtainable 
therefrom. 
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The Blue Book: The Electrical Trades’ Directory and 
Handbook, 1933. London: Ernest Benn, Ltd., 154, 
Fleet-street, E.C.4. Price 25s. net.—The fifty-first edition 
of this well-known reference book contains some 1450 
pages, is, as hitherto, divided into five main parts, and 
concludes with a Foreign and Colonial Section. The first 
part contains particulars about telegraphs and telephones ; 
lists of universities, institutions, associations, money tables, 
&c. It is followed by an alphabetical Who’s-Who, and a 
geographical directory of firms. Next comes the classified 
section of products and the telegraphic address sections. 
Firms having foreign and Colonial interests will find 
the information in the concluding part of the book of 
some interest. Information in this volume is made 
readily accessible by the excellent system of indicating 
section pages with glazed tabs. 


Metric Tables. By Sir G. L. Molesworth. Seventh 
edition, enlarged and revised by W. H. Molesworth, 
M.I. Mech. E., M.I.E.E. London: E. and F. N. Spon, 
Ltd. Price 2s. 6d. net.—This little volume of conversion 
tables is probably amongst the best known and most used 
of its kind. The seventh edition contains, in addition 
to the tables previously published, several new ones for 
British and United States measures to and from the 
metric, whilst the Chinese, Greek, Italian, and Portuguese 
names for metric units will be useful to people dealing 
with these countries. We feel sure that the new issue of 
this book will be much appreciated by a wide circle. 





Spon’s Engineers’ Tables. By J.T. Hurst. Thirteenth 
edition. London : E. and F. N. Spon, Ltd., 57, Haymarket, 
S.W.1. Price ls. 6d. net.—It is almost incredible the 


book, the dimensions of which are barely 2fin. by 1fin., 
and less than }in. thick. In addition to its contents, the 
fact that it can easily be kept in a waistcoat pocket 
considerably enhances its value. The particulars it 
contains are concise and yet cover a great many memo- 
randa useful to civil engineers, masons, builders, con- 
tractors, carpenters, &c. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Trade Situation Unchanged. 


THOUGH activity continues very restricted at 
the iron and steel works in the Midlands and Staffordshire, 
there appears to be some evidence of a gradual improve- 
ment in trade in several sections of the engineering 
industry. More inquiries are generally reported, though 
structural inquiries remain very quiet. Unfortunately, 
the scale of business does not increase in either the iron 
or steel trades. There are a larger number of orders being 
given out, but their size is small, and what appearance 
there is on the market of growing activity is largely illu- 
sionary. The controlling factor in the situation con- 
tinues to be the slow rate of consumption in all depart- 
ments. Very little business changed hands on the Bir- 
mingham Iron Exchange this week, and complaints were 
general of the scarcity of orders. Competition is inten- 
sified, but Midland iron and steel manufacturers hold firmly 
to recent selling rates. 


Exchange President’s Optimism. 


Colonel J. 8. Trinham (President), presiding at 
the annual meeting of the Birmingham Exchange, said 
with regard to the future that the facts as they had seen 
them for the past few weeks were more cheering to 
industry. ‘‘I think there is no doubt in anyone’s mind 
that we have seen the worst of the trade depression, and 
that now there is some movement in the other direction,” 
he said. There was a better tone in the shipping world 
and more tonnage was being employed. Railway com- 
panies seemed to anticipate increased traffic by ordering 
more rolling stock. Several blast-furnaces in various parts 
of the country which had been idle for a considerable 
period had been rekindled. Taken altogether, he thought 
the outlook was much more hopeful. Colonel Trinham 
said that the year 1932 was so appallingly bad that no 
useful purpose could be served by making comparisons 
with previous years. It was probably the most difficult 
year in the experience of any living manufacturer or trader. 
The money fluctuations and the uncertainty of import 
duties had upset calculations and confidence in trading. 
They had not yet had full opportunity to test the effects 
of the import duties, owing to the fact that requirements 
were anticipated a long way ahead, and warehouses and 
stock yards were crammed with imported material. 
Now that stocks were getting worn down they should 
shortly be better able to gauge the effect of the import 
duties. It had to be remembered that the small measure 
of assistance given by the import duties might be with- 
drawn. It was for them to see that manufacturing plants 
were kept thoroughly up to date, so that they might have 
the confidence of the Committee now studying the import 
duties, and so that not only might the present duties be 
maintained, but that they might be largely increased, 
especially in the heavy trades, accompanied by a guarantee 
that the duties would not be removed for a term of 
years. Unless some such guarantee was given there would 
remain a lack of confidence in trading. It was no encour- 
agement to manufacturers to spend money on new 
plant and new machinery unless they had some guarantee 
that the import duty would be- raised to a high enough 
level to help to pay at least the interest on the capital 
expenditure. Referring to the proposition of a forty- 
hour week as a cure for unemployment, he described 
the scheme as “ unthinkable,” even if the reduction in 
hours brought with it a corresponding reduction in wages. 


More Wagon Orders. 


Additional to the rolling stock contracts 
announced in this letter last week, the Great Western 
Railway Company, in connection with the £1,000,000 
wagon scheme, has placed further contracts, bringing the 
aggregate up to 5000 vehicles. Under the latest contracts, 
the Birmingham Railway Carriage and Wagon Company, 
Ltd., of Smethwick, is to manufacture 1000 wagons; the 
initial order for 850 wagons placed with the Gloucester 
Railway Carriage and Wagon Company, Ltd., has been 
increased to 1000 wagons ; and the order with the Metro- 
politan-Cammell Carriage, Wagon and Finance Company, 
Ltd., of Saltley, Birmingham, has been increased from 
250 wagons to 500 wagons. 


Institute for Wireless Engineers. 


A Midlands Section of the Institute of Wireless 
Technology, a body founded in 1925 and incorporated 
last year, to cater for the needs of engineers engaged in 
wireless and allied branches, was launched in Birmingham 
on Saturday last. It was stated at the inaugural meeting 
that the Institute has members in all parts of the world, 
and it was pointed out that the membership was relatively 
small, as members are only admitted on proof of pro- 
ficiency, the secretary mentioning by way of illustration 
that the number of applications for membership this 
year was 1000, while the number admitted was 17. The 
section starts with a membership of 23. Dr. C. G. Garrard, 
of the General Electric Company, was elected Chairman 
of the Section. 


Trade Returns. 
Taking into account the difference between the 





Exports and re-exports, as well as imports, continue to 
shrink. Last month our imports decreased in comparison 
by more than 21 millions in value, while our exports shrank 
by more than 3 millions. A perusal of the returns dis- 


closes very little of a cheery nature. It is worth noting, 
however, that the total quantity of iron and steel imported 
during the month was 77,959 tons, valued at £457,246, 
compared with 249,010 tons and £1,588,236 in the corre- 
sponding month of last year. For the year to date the 
quantity imported was 147,439 tons, valued at £899,961, 
compared with 419,454 tons and £2,653,695 in the preced- 
ing year. 


Steel. 


Demand for structural steel is meagre, owing 
to the slackness of trade in engineering works. Indeed, 
business in all classes of finished steel drags badly. There 
have been no price changes during the week. In the half- 
products department there is more activity. There have 
been improved sales of British billets as the direct result 
of the withdrawal of Continental supplies. The volume 
of business is insufficient to keep local mills active regu- 
larly. Now that foreign competition in semis is in abey- 
ance, Welsh billet makers are reappearing in the Midlands. 
They are reported to be ready to do business on terms 
more favourable to the buyer than those laid down by the 
associated producers in England. They do not, however, 
appear to have secured much business from the Midlands 
as yet. Re-rollers are experiencing renewed competition 
from the Continent. Foreign small steel bars have been 
offered at very low rates, and some orders are said to have 
been placed abroad on very favourable terms. As yet 
Staffordshire re-rollers have done nothing to combat this 
renewed invasion, but it is asserted that though they 
continue to quote £6 12s. 6d. for their products, they would 
be, in some instances at least, prepared to accept a lower 
figure for large-scale business. All-British steel bars con- 
tinue to be quoted £7 per ton, and billets from £5 to 
£5 7s. 6d. Sheet bars are £4 17s. 6d. upwards. 


Raw Iron. 


Demand for Derbyshire and Northamptonshire 
pig irons does not come up to expectations. Some of the 
makers of light castings are taking regular supplies, but 
the aggregate tonnage is not sufficient to account for the 
current output of furnaces. Heavy engineering foundries 
do not make any measurable headway against the pre- 
vailing adverse conditions. While fair tonnages of pig 
iron have been bought under contracts running to the end 
of the quarter, the flow of specifications is insufficient to 
absorb the output of the furnaces, and surplus production 
is going to swell already heavy stocks. Prices of foundry 
iron are unchanged at the Association rates, namely, 
£3 2s. 6d. for Northamptonshire No: 3 and £3 6s. for 
Derbyshire, with standard basic at the controlled price 
of £3 2s. 6d. delivered Black Country stations. Demand 
for forge material shows no improvement, and here, again, 
values are unchanged at £3 Is. for Derbyshire and 
£2 17s. 6d. for Northamptonshire. 


Finished Iron. 


In the Staffordshire finished iron trade there is a 
slightly larger volume of inquiry, but actual business 
continues on the restricted scale that has prevailed for 
a considerable time. Marked bar producers are fairly 
regularly employed, though they cannot point to any 
forward business. Orders are for small tonnages, and 
come in day by day. Selling prices are unchanged at 
£12 a ton at makers’ works. Inquiries for best iron strip 
at £10 7s. 6d. to £10 10s. show a slight increase. Works. 
are still under-employed, however. Business in Crown 
and common bars is extremely small. Staffordshire makers 
quote £8 12s. 6d. upwards and £7 15s. upwards for mer- 
chant and common bars respectively. 


Galvanised Sheets. 


The galvanised sheet market is quiet at recent 
prices, and makers complain of the fierce undercutting 
of Belgian competitors in the export markets. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Textile Machinery Exports. 


ALTHOUGH textile machinery exports last month 
were lower in value than in the corresponding period of 
1932, there was some slight improvement compared with 
the previous month. Exports in February were 4285 
tons, valued at £403,644, comprising 2751 tons of spinning 
and twisting machinery of the value of £258,729, and 
1168 tons of weaving machinery of the value of £85,945. 
Last month’s figures com with a total of 5175 tons 
and £439,992 in February, 1932, although, as already 
stated, they are slightly better than they were in the 
opening month of this year. Shipments to British India 
during the period under review reached a value of £148,522. 
Exports to South America, amounting to £32,209, occupied 
second place. Germany followed with shipments valued 
at £19,305, the United States coming next with £14,179, 
the Netherlands £13,778, France £12,331, Japan £12,166, 
China £10,847, and Australia £6745. Exports to “ Other 
European countries” reached an aggregate value of 
£101,100. With the exception of Germany, the United 
States and South America, exports to all markets were on 
a smaller scale than in the corresponding months of last 
year. 
Electrical Engineering and Electricity Profits. 
Satisfactory results have attended the past 
year’s working of several Lancashire concerns engaged in 
electrical engineering or in electricity supply, judging 


from dividend or profit statements issued during the past 
week. The gross profit of British Insulated Cables, Ltd.. 








vast amount of useful information the publishers have 
compressed into the thirteenth edition of this minute 





month of February this year and last, the trade returns 
just issued show a further contraction in overseas trade. 





of Preseot, amounts to £589,000 for 1932, which is virtually 
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the same as in the previous year, and the dividend on the 
ordinary share capital is again 15 per cent. Last year’s 
profit of Lancashire Dynamo and Crypto, Ltd., Man- 
chester, amounted to £7858, and, in addition to paying 
an ordinary dividend of 2} per cent., compared with one 
of 1} per cent. a year ago, the amount carried forward 
is somewhat higher at £8310. The profit of the Mersey 
Power Company for last year was £66,670, but the dividend 
of 4 per cent. on the ordinary share capital for the year 
compares with one of 5 per cent. for 1931. The dividend 
payment on the ordinary shares of the Lancashire Elec- 
tric Light and Power Company is unchanged at 7 per cent. 


Non-ferrous Metals. 


The past week has witnessed a marked improve- 
ment in conditions for the non-ferrous metals. Business 
generally has been more active, and there has been a sub- 
stantial firming up of values in all sections. In the case 
of copper, the demand has been on a much improved 
seale, with actual users, as distinct from the speculative 
element, showing greater interest in the market. The 
result has been an advance in standard brands of nearly 
£1 5s. per ton on balance for the week, bringing current 
values to a higher level than for about two months. 
There has been a little more business moving in the tin 
section, although in this case the improvement has been 
less marked. Nevertheless, prices are roughly £3 10s. 
per ton higher than they were a week ago, and almost the 
whole of the loss sustained since early in February has 
been recovered. The lead market has experienced an 
appreciable expansion of actual buying, in which con- 
suming interests have been well represented, the week’s 
rise of about 15s. per ton bringing values to the highest 
level touched so far this year. There has been more 
business done also in spelter, but in this case a portion of 
the advance has been in sympathy with lead. Quotations 
for spelter at the moment of writing are higher by between 
10s. and 12s. 6d. per ton. 


Tron and Steel. 


Apart from foundry pig iron, one or two sellers 
of which report a slight improvement in the volume of 
business done during the past week, there has been little 
change in the general position of the iron and steel trades 
here. Occasionally new contract orders for pig iron are 
received, but the bulk of the present moderate business 
is concerned with early deliveries. There has been little 
apparent change for the better so far as deliveries into 
consumption are concerned. The general price position 
in this section is maintained, offers of Staffordshire, 
Derbyshire, and Cleveland brands of No. 3 iron for delivery 
to users in the Manchester zone being on the basis of 67s. 
per ton, with Northants at 65s. 6d., Derbyshire forge at 
62s., Scottish foundry at about 82s., and West Coast 
hematite at 81s. Bar iron prices are also steady, but 
business is relatively poor. Lancashire Crown bars are 
quoted at £9 15s. per ton and best quality material at 
£10 5s. The demand for steel of most descriptions, par- 
ticularly of the heavy classes, is very moderate, and except 
in a few of the specialty branches there is little semblance 
of activity at the consuming works. Small re-rolled bars 
are a slow trade, and at about £6 12s. 6d. per ton prices 
are barely steady. Acid and basic quality boiler plates 
are quoted at about £8 7s. 6d., with ship and tank plates 
at £8 17s. 6d., sections at £8 7s. 6d., joists at £8 15s., and 
large bars, 3in. and upward, at £9 7s. 6d. 


BARROW-IN-FURNEsS. 
Hematite. 


There is nothing fresh to report in regard to the 
hematite pig iron market, which remains steady, but on 
the quiet side. Makers are still content to sell at a price 
which leaves little margin, and the first sign of a revival 
will be a stiffening of prices. It is fortunate that the steel 
departments continue to take a fair proportion of the 
iron output for converting, otherwise stocks would either 
increase or es would be damped down. The amount 
of pig iron shipped either coastwise or to Continental 
ports is still small. There was a small shipment for 
Italy last week. American business is at a standstill. 
The iron ore trade is small in view of the few furnaces 
in blast, and this applies to both native and foreign 
sorts. The steel market is quiet with a few orders about, 
but none of them are heavy. Interest is naturally evinced 
on the proposed railway extensions in Australia connecting 
Port Darwin with the main sections in that country. 








SHEFFIELD. 
(From our own Correspondent.) 
Improved Methods. 


IN view of the fact that the work of the National 
Committee which was set up to consider a scheme for the 
reorganisation of the iron and steel industry is nearing 
completion, it is interesting and important to know that 
Sheffield steel manufacturers are improving methods and 
reducing costs of production. Advantage is being taken 
of the comparative slackness to bring the plant in several 
of the large works up to date, with the result-that Sheffield 
may rightly claim to be ready for any revival as soon as 
it comes along. At present-the ordinary sections of the 
industry are very slack, but the newly developed branches 
and special lines of manufacture show some progress. 
Output generally has varied little during this year. 


Lincolnshire Optimism. 
In Scunthorpe there are high hopes that Richard 
Thomas and Co., Ltd., will soon reopen the Redbourn 
Tron and Steel Works, which have been closed for over 


two years. These hopes are based on the fact that the 


firm has engaged additional men for maintenance work, 
and upon the expressed intention of the owners to reopen 
the works as soon as demands justify the step. The 
Normanby Park Works in the same area, owned by John 
Lysaght and Co., Ltd., have recently received a number 
of good orders. 


Much of the work at the establishment 





is in the manufacture of special steels for motor car bodies. 
At these works also successful results have followed the 
introduction of a new system of utilising either blast- 
furnace gas or coke-oven gas. Costs of production have 
been reduced substantially, and when the works operate 
to full capacity it is hoped that it will be possible to 
manufacture 1 ton of steel with little more than 30 cwt. 
of coal, instead of the usual 3 or 4 tons. 


Stocksbridge Advances. 


Fears expressed by people of Stocksbridge, near 
Sheffield, that the activities of the local works of the 
United Steel Companies, Ltd., might be curtailed have 
proved unfounded. Instead, a new research centre is 
being ereeted and it is proposed to build a new smelting 
shop which will be the most up to date in England. In 
addition, Captain R. S. Hilton, managing director of the 
companies, has stated that the Stocksbridge works are 
to be the “quality works” of the combine. Further 
satisfaction is felt at Stocksbridge with the good progress 
being made at the works of Samuel Fox and Co., Ltd., in 
the production of cold-rolled lacquered steel strip in a 
range of more than fifty different colours. This firm was 
among the pioneers in the production of cold-rolled strip 
in this country, and at the present time, when this branch 
of the steel industry is among the busiest, it is successfully 
showing the way in the manufacture of the newest form 
of strip. The coloured strip is entirely new in this country, 
having been previously a Continental monopoly. 


Ironworks Closed. 


The Riddings Ironworks, where between 400 
and 500 men have been employed, are to be closed by the 
Stanton Ironworks Company, Ltd., but Mr. E. J. Fox, 
managing director of the Stanton Company, expresses the 
hope that the suspension of work will only be temporary. 


Electric Steel Furnace. 


A Heroult electric steel furnace of 20 tons 
capacity has been constructed by Edgar Allen and Co., 
Ltd., to the designs of the Electric Furnace Company, 
Ltd., of London, for shipment to the Continent. This 
furnace, designed to give five heats of 20 tons of steel 
each in twenty-four hours, is one of the largest electric 
furnaces ever built in this country. 


Permanent Magnets. 


A substantial amount of work is being done 
by Sheffield firms in the production of permanent magnets, 
and important technical improvements have been made 
recently. It has been shown that alloys free from carbon 
and cobalt have enormously high coercive forces and do 
not require to be hardened, whilst alloys containing 30 
per cent. nickel, 12 per cent. aluminium, and the balance 
iron, have a coercive force twice as high as the best cobalt 
steel and are less than half the price. Another extra- 
ordinary alloy contains silver, manganese and aluminium, 
and is said to have a coercive force greater than 5000. 
A Sheffield metallurgist, Mr. J. Ferdinand Kayser, also 
claims that as the result of careful microscopical examina- 
tion, he believes he has discovered a clue which may lead 
to the permanent magnet industry being able to widen 
its activities by the advent of a cheap nickel-aluminium 
magnet with double the efficiency of the cobalt magnet. 


Howden Airship Station. 


Work on the dismantling of the Howden airship 
station, once the home of the “ R 100,” and, during the 
war, of other airships, is to begin immediately. The 
shed cost £250,000 and the entire buildings £750,000, 
the shed alone containing 9000 tons of steelwork. The 
buildings include an electric power station, waterworks, 
hydrogen generating plant, and subsidiary structures. 
Mr. J. E. Mortimer is the present owner. 


Sheffield’s Light Trades. 


Although some of the local tool works are short 
of trade, those which cater for the prevailing demand 
for cheapness are keeping fairly busy. On the other 
hand, Sheffield files are finding new markets, despite 
the fact that they are often higher priced than foreign 
products, and this is explained by appreciation of high 
quality. Producers of table cutlery and plated hollowware 
are experiencing one of the worst slumps the trade has 
ever known, for there has been no improvement in trade 
since January, although March is usually a month in 
which business is active. Chromium-plating is competing 
progressively with silver in various domestic lines. 


New Sewage Works. 


A scheme for the construction of new sewage 
works for Louth at a cost of about £20,000 has been 
approved by the Louth Town Council, and the firm of 
Dodd and Watson has been instructed to complete the 
specifications and bills of quantities and to invite tenders 
for the work. The Bakewell Rural District Council has 
accepted the tender of C. A. Horton, Ltd., of Brierley 
Hill, Staffs.,.for the construction of a concrete service 
tank, laying water mains, &c., at a cost of £3218. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Tyneside’s Naval Contracts. 


THE Navy Estimates for the forthcoming year 
provide interesting information regarding the money value 
of the naval contracts placed with Tyneside firms. It 
amounts to £1,248,903. This considerable sum covers all 
the naval construction work at present in hand or about 
to be started in the various Tyneside yards. The most 





important item is a sum of £403,653, which is to be voted 
to cover the first year’s work on the new cruiser “‘Pheeton,”’ 





which is shortly to be laid down by Swan, Hunters ai 
Wallsend. This is the cruiser of the 1932 programme, 
which was recently allocated to the Wallsend firm. 1) 
addition to this important contract, the same firm is 
engaged on the construction of two of the 1931 destroyers, 
“Esk” and “ Express,” on which £341,301 will be spe: 
in the next financial year. Another big sum, £340,306, 
is to be set aside for the year’s work on the two 193] 
destroyers “Electra” and “ Encounter,” which are 
being built in Hawthorn, Leslie’s yard. The two Tyne 
destroyers of the 1932 programme, “ Fame” and “ Fire- 
drake,” which will shortly be commenced by the Parsons 
Marine Steam Turbine Company at Wallsend, will account 
for another £140,084. The only other contract worth 
special mention is a sum of £17,559, which is needed to 
complete the two 1930 destroyers, “Diana” anid 
“* Duchess,” which were laid down in June, 1931, in 
Palmer’s yard, Jarrow. It is because this contract is s 
near completion that the town of Jarrow is so badly 
stricken with unemployment, and it may be safely assumed 
that some of the new programme—that is, the vessels tv 
be commenced next spring—will be allotted to the Jarrow 
yard. It will be seen from these details of the year’s 
expenditure that Wallsend has secured the chief share o/ 
the work, no less than £891,038 out of the total o/ 
£1,248,903, going to Swan, Hunters and Parsons. 


Cleveland Iron Trade. 


The Cleveland pig iron trade is improving. Orders 
are much more numerous, though no large tonnages are 
involved. However, industrial needs are inclined to 
expand, and the virtual exclusion of foreign material is 
diverting to this district business which formerly went 
abroad. Better deliveries of Cleveland iron to Scotland 
are now assured. Ironmasters are disposing of more Cleve- 
land iron than they are producing, and have little stored 
at their works. Growing needs promise to necessitate 
further enlargement of output if quotations keep in the 


|| neighbourhood of the terms at present accepted. Export 


prices for Cleveland iron are a matter of negotiation, and 
vary a good deal, but to local buyers No. 1 foundry is 
65s., No. 3 G.M.B. 62s. 6d., and No. 4 foundry and No. 4 
forge each 61s. North of England buyers outside Tees- 
side have to pay 2s. above these figures, and delivery 
prices to customers in the Glasgow area are based on 
No. 3, 62s. 6d. 
Iron-making Materials. 

The East Coast hematite pig iron trade continues 
to be steady, with prospects of much increased work. The 
steel departments are taking increasing quantities, and 
stocks are not accumulating. Consumers in Sheffield and 
South Wales have made fairly large purchases, and are 
still in the market. Both f.o.t. and f.o.b. quotations are 
at the equivalent of mixed numbers at 59s. No. 1 quality 
is 59s. 6d. 

Business in the foreign ore trade is still confined to 
transactions in odd cargoes. The nominal price of best 
Rubio remains at 15s. 3d., c.i.f. Tees. ggron aes coke 
is in ample supply and easy in price. Good average 
qualities ore poy f at 15s. 6d. delivered at North-East 
Coast works. 


Manufactured Iron and Steel. 


The improvement in the manufactured iron and 
steel trade is steadily maintained, and values of some 
descriptions tend upwards. Specifications for ship- 
building requisites will keep producers fairly busy for some 
time, and manufacturers of railway material have a 
moderate amount of work on hand. A good deal of work 
is being executed in the sheet departments, but more 
orders are much needed. Producers of semis have sub- 
stantial contracts on hand. Scarcity of iron and steel 
scrap is more marked than ever. Buyers are keen to 
place orders, but sellers have little material to offer. 
There are large inquiries for heavy steel, both for home 
use and export, and the price is now fully 45s. Machinery 
metal is difficult to obtain under 46s. 6d., light cast iron 
is quite 39s. 6d., and 43s. 6d. has to be paid for heavy 
cast iron. 


The Coal Trade. 


Conditions are much quieter in the Northern coal 
trade. Home demands are being rapidly filled, and while 
foreign buyers are marking time, those holding contract 
commitments are postponing shipments as far as possible. 
All qualities are now in good supply for April and onwards. 
There is no expansion in the demand for Northumberland 
steam coal, the recent weaker tendency being unchanged. 
Collieries have well-filled order books to the end of the 
month, but contractors have substantial quantities for 
disposal. Best Northumberland steams are just steady 
at 13s. 6d. to 13s. 9d., but smalls are firm at 8s.6d. Tyne 
prime large and small continue steady at 13s. 3d. to 13s. 6d. 
and 9s.-respectively. Inquiry for prime Wear steams is 
meagre, but owners are well booked, and ask for recent 
prices, large at 15s. 6d. to 16s. and smalls at lls. In the 
Durham coalfield the outlook is far from satisfactory, and 
more idle time at the pits is probable. The position for 
Durham coals weakened early in February, and has not 
recovered so far; nor is there much prospect of it doing 
so in a general sense, as the best of the season for gas fuel 
is over and there is no improvement in the inquiry from 
either home or foreign sources. Gas coal prices rule at the 
minimum. Best qualities are 14s, 6d., secondary 13s. 
to 13s. 6d., and special Wear qualities 15s. Coking un- 
screened remain weak at 12s. 6d. to 13s. 3d. The bunker 
trade is disappointing, and sellers predominate on the 
market. Best are in ample supply at 13s. 6d. to I4s., 
and seconds are weakly held at 13s. There is no change 
in the coke trade outlook, with the overseas pressure for 
gas coke easing off owing to the seasonal advance. Stocks, 
although not large, are more readily obtained, best 
qualities being 18s. and vertical 2ls. Patent oven coke 
is moving slowly and quoted easy at 13s. 9d. and superior 
brands 14s. 6d. to 15s. 6d. Coke nuts are in quiet request, 
and the price is easier at 16s. to 17s. 
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SCOTLAND. 
(From our own Correspondent.) 
Trade Prospects. 


On the whole there is not much change in the 
trade outlook, but producers preserve a certain amount 
of optimism with regard to the future, notwithstanding 
the situation created by political and civil conditions 
abroad, which might, in the ordinary way, be regarded 
as detrimental to trade. Perhaps the fact that hopes 
at present lie more in the expansion of Empire trade than 
elsewhere accounts for their expectations. Trade with 
Canada showed a measure of improvement last year, and 
there seems reason to expect a further expansion this year. 
Also, the fact that the Australian Government is taking 
steps to implement the Ottawa agreements will inspire 
more confidence and will probably have a stimulating 
effect on certain industries here. Recent shipbuilding 
orders and prospects of further contracts have also helped 
to decrease the despondency somewhat, and although there 
is yet some way to travel before a revival in the industry 
is an accomplished fact, the work already on hand is a 
great advance on last year’s bookings, and will provide 
employment for thousands of workers in the yards and 
engine shops, while the allied industries should also 
benefit ; in fact, a movement in that direction is already 
apparent. 


Steel. 

The recent improvement in the demand for 
heavy steel is being maintained. Orders are not yet 
sufficient to account for the output capacity of the works, 
but after a long period of partial stagnation the increased 
turnover is most welcome. 


Steel Sheets. 

There is a distinct improvement in the demand 
for sheets. A fair business is being booked and several 
important inquiries are in circulation. Specifications for 
sheets for export to Canada are more in evidence and 
considerable tonnages are involved. 


Tubes. 


The improvement in the turnover in tubes is 
maintained, more especially in respect to small diameter 
tubes, owing, in a measure, to the coming into operation 
of higher tariffs in Australia on June Ist. 


Tron. 

The iron market is still more or less inactive, 
and without prospects of an early improvement. Business 
in bar iron is of a hand-to-mouth description, and re-rolled 
steel bars continue to suffer from keen Continental com- 
petition. Iron bars are unchanged in price and re-rolled 
steel bars are still quoted £7 5s. per ton home, and £6 10s. 
per ton export. Scrap material continues to show a 
firmer tendency at 40s. to 42s. 6d. for heavy steel, and 
50s. to 52s. 6d. per ton for cast iron machinery. 


Pig Iron. ° 
Demands for pig iron are still on a restricted 
basis, and only two furnaces are in operation. During 
last week 1000 tons of pig iron arrived here from Millom. 


Coal. . 

A weaker tendency is apparent in the market 
for export coal, and with the exception of Fifeshire steams 
practically all fuels are affected. Shippers still experience 
considerable difficulty in negotiating fresh business, not 
the least being stern competition from Polish coal in both 
short and long-term contracts. Home demands are falling 
off, owing to milder weather and the advancing season, 
which affects general utility concerns. The market for 
washed materials is easy, apart from singles and pearls. 
Aggregate shipments amounted to 231,297 tons, against 
212,414 tons in the preceding week and 212,165 tons in the 
same week last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Peace of Coalfield Menaced. 


THE development of most interest in this area 
is the threat to the peace of the coalfield arising out of 
the dispute between the management and the workmen 
engaged at the Bedwas Navigation Colliery. Last week 
the conference of coalfield delegates, after considering the 
dispute, decided to refer to the lodges the question whether 
they were in favour of tendering fourteen days’ notices 
to terminate their contracts in support of the workmen 
at the Bedwas Colliery. The conference, therefore, stood 
adjourned until Monday last, when the delegates again 
met to receive the reports from the lodges, and after a 
comparatively short sitting, it was announced that the 
conference had unanimously decided to tender fourteen 
days’ notices as from Monday next to terminate contracts. 
This decision came as a great surprise, as it was known that 
some at least of the Set einen were opposed to 
extreme measures. In the meantime, the Executive Com- 
mittee of the South Wales Miners’ Federation intend taking 
every possible step to bring about a settlement of the 
dispute at the Bedwas Colliery. There were present 
at the conference 236 coalfield delegates, representing 
89,000 members, but it is indicative of the unrepresentative 
character of the voting when it is known that at one 
colliery there was no meeting of the workmen at all, and 
that the local committee decided in favour of authorising 
their representative at the conference to vote in favour 
of giving notices. At another colliery it is reported that 
whereas about 600 men are employed, the number of 
men voting at the meeting in favour of tendering notices 
was nineteen, while nine were against. Ludicrous as 


this may seem, the effect of the conference decision may 
be extremely serious, though it has to be remembered 
that on a former occasion when a strike of the whole 





coalfield was declared in support of the Bedwas workmen, 
the strike turned out to be a fiasco. It may be so again 
on this occasion if things go so far as to reach this point; 
though, at the same time, the damage done to business 
may be very far-reaching. All last week the number of 
men returning to work at the Bedwas Colliery despite the 
dispute increased until the number totalled about 800 
out of about 1200. Both the management and the work- 
men’s leaders have issued manifestoes, and the position 
taken up by colliery management is that the workmen 
ceased work on February 16th without notice and the 
company refuse to discuss the matter until work has been 
resumed. The coalowners generally support the company 
in this attitude, as it is simply in accordance with the 
procedure stipulated under the Conciliation Board Agree- 
ment. Hopes, of course, are entertained that some way 
out of the difficulty will be found, as threats of a stoppage 
in the coalfield will doubtless be magnified abroad, and 
business, bad as it is at present, will be further affected 
to the detriment of South Wales. If the worst comes to 
the worst, the tendering of notices will take effect on 
April 3rd. There is, therefore, time to avert what may be 
a disaster for this district. 


Coal Export Trade. 


While day-to-day business displays no per- 
ceptible sign of expansion, it can be said that shipment 
operations last week were slightly more active, though 
the returns were somewhat disappointing. According 
to the Great Western Railway Company’s returns, the 
total quantity of coals and coke shipped last week at the 
six leading ports came to 355,425 tons, which was an 
increase of 11,700 tons upon the figure for the preceding 
week, but compared with the corresponding period of 
last year, when the quantity came to 457,913 tons, there 
was a reduction of 102,488 tons. It is true that on 
Saturday last the number of idle tipping appliances at 
the various docks reached the total of thirty-three, with 
only one steamer waiting to berth, but as the result of 
arrivals of tonnage over the week-end the situation on 
Monday last showed marked improvement, there being 
only seventeen idle tipping appliances at the docks between 
Newport and Barry, while four steamers were waiting to 
berth at Swansea and one at Port Talbot. Shipment 
returns for the current week should display, therefore, 
much more improvement. Still, it has to be admitted 
that the inquiry from abroad for prompt loading is very 
quiet, and for one order that comes in the market there 
are more often than not several steamers competing for 
it, with the result that outward rates of freight are very 
depressed. The demand from Spain, where the strike 
of miners at the Asturian mines has terminated, keeps 
very featureless, and business for France is, if anything, 
less active. Anxiety still prevails as to whether the French 
Government intends to impose a tax for revenue purposes 
on coal imports. Under the Finance Act, which came 
into force on the Ist inst., the French Government have 
the power to impose a tax, but whether it is their intention 
to do so is not yet known. 


Arbitrator’s Award Adopted. 


Reference was made last week to the fact that 
the arbitrator, Mr. Trevor Hunter, K.C., had given his 
award in favour of the application of a number of collieries 
in the Swansea area for the establishment of a new class 
and special treatment in respect to their production 
quota, seeing that there is a greater demand for coals 
owing to the improvement in the iron and steel and tin- 
plate trades. The South Wales Executive Board set up 
under the Coal Mines Act met at Cardiff on Friday last, 
when it was decided to adopt the award and form a 
separate class, to be called the Swansea Industrial Class. 
A list of owners and mines to be included in this class 
were compiled, but it was understood that any other 
owners, apart from those included, would have the right 
to ask to be included. It was also decided to give an 
additional allocation to the owners in the special class 
of 110,000 tons during the current quarter. 


Miscellaneous Items. 


Assuming that orders are maintained at their 
present level, there is every prospect that the Llanharry 
Hematite Iron Mines will, from now to the end of the year, 
work on practically full time. Considering the general 
state of shipping the ship-repairing industry in this district 
is fairly active. There is some improvement as com d 
with recent weeks. The Powell Duffryn Steam Coal 
Company, Ltd., has found work for an additional 200 
miners at its Albion Colliery, Cilfynydd. Great concern is 
felt among South Wales tin-plate- manufacturers at the 
reports which have come to hand that the Broken Hill 
Proprietary Company proposes to establish a tin-plate 
works at Newcastle, New South Wales. Exports of tin- 
plate from South Wales to Australian canners run from 
750,000 to 1,000,000 boxes per annum. Sir William Firth, 
the chairman of the Welsh Plate and Sheet Manufac- 
turers’ Association, is understood to have left England for 
Australia. Inquiries as to the accuracy of the report are 
being made, and if it has foundation the probability is 
that representations will be made to the Australian 
Government, as it is contended that a good case can be 
made out for a revision of the proposal, seeing that Great 
Britain is such a large consumer of Australian canned 
goods. 


New Cargo Line. 


The Donaldson and Leyland Limes have decided 
to make Newport a port of call, in addition to the calls 
at present made at Cardiff and Swansea. Upon completion 
of loading at Swansea on April Ist, the s.s, “‘ Nevisian ”’ 
will proceed to Newport to bunker and load, sailing direct 
on April 7th for Quebec and Montreal. This steamer 
will be followed by the Donaldson liner “ Kastalia,” 
which will sail from Newport on April 13th, and after 
calling at Swansea leave for Canada on the 15th inst. 


Current Business. 


The tone of the steam coal market is slow, and 
the difficulty of many collieries working owing to the 





dearth in the demand for large coals is accentuating the 


shortage of sized products. Large coals, with the exception 
of some dry qualities, are in excessive supply and remain 
at the minima, but all sized descriptions are at a premium, 
and washed smalls are a good market. Coke is about 
steady, and patent fuel is only barely well stemmed for 
early positions, while pitwood remains about recent 
figures. Supplies are not excessive, but the demand from 
the collieries keeps restricted. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. M. P. Daron has taken offices at 65-66, Chancery-lane, 
London, W.C.2. 


Hopxinsons Lrp. advise us that Mr. Richard Leslie Brown 
was appointed managing director of the company as from 
March 6th, 1933. 


Mr. T. W. Heater has been appointed sales manager of 
the General Electric samy ag Ltd., to fill the vacancy caused 
by the death of the late Mr. H. V. Wynne Roberts. 


A. C. Wickman, Ltd., machine tool specialists, Coventry, have 
been appointed sole agents for the British Isles for the new 
Orcutt bydraulic spline shaft grinder manufactured by the Gear 
Grinding Company, Ltd., Handsworth, Birmingham. 

Tue Berrish Steet Prine Company, Lid., is moving on 
March 18th from 544, Parliament-street, Westminster, S.W.i, 
to Thames House, Millbank, Westminster, 8.W.1. Telephone, 
Victoria 4310-1-2 ; telegraphic address, “‘ Pilingdom, Churton, 
London.” 

Mr. 8. Tuomas, who was recently appointed as special repre- 
sentative for the tramway and road transport section of Thos. 
Firth and John Brown, Ltd., Atlas and Norfolk Works, Shef- 
field, has now also been appointed as transport representative 
og a= Carriage and Wagon Company, Ltd., Darnall, 

effield. 


Tuomas PigGorrT AND Co., Ltd., have been controlled by the 
Horseley Bridge and Engineering Company, Ltd., for the past 
four years, but to meet the exigencies of modern business it 
has been decided to carry out a complete merger of the two 
concerns. Fi ial arrang ts have been completed to 
give effect to this decision, and we are informed that Thomas 
Piggott and Co., Ltd., are going into voluntary liquidation 
forthwith. The whole of the assets of Piggotts will be taken 
over by the Horseley Company, and all liabilities will be dealt 
with by the liquidator in the ordinary course. The business 
of Piggotts will be carried on exactly as heretofore, with the 
same board of directors in control. 











CONTRACTS. 





Rosert STEPHENSON AND Co., Ltd., have received an order 
from the Assam Bengal Railway Company, Ltd., for ten boilers 
for class “‘ F ”’ 0-6-0 type engines, complete with smoke-box, 
ashpan, clothing, &c. 








CATALOGUES. 


J. N. Payen, Ltd., Church Wharf, W.4.—-The 1933 issue of 
the firm’s gasket guide. 

Davipson anD Co., Ltd., Belfast—Catalogue 8.F. 
‘* Sirocco ”’ high-pressure fans. 

STOTHERT AND Pirt, Ltd., Bath.—A pamphlet on multi- 
bucket excavators for clay, gravel, sand, &c. 

A. HerBert, Ltd., Coventry.—-A booklet of information about 
‘* Ardoloy,”’ a new high-speed cutting alloy. 

Wuson Bros. (LEEDs), Ltd., Holbeck, Leeds. —A folder on 
woodworking machines with individual drives. 

Frepk. BraBy anp Co., Ltd., Petershill-road, Glasgow.— 
Two new brochures on metal windows and steel stairs. 

LiverPoot Exectric Caste Company, Ltd., Linacre-lane, 
Bootle, Liverpool.—A brochure on paper insulated mains cables. 

Tanoyes Ltd., Cornwall Works, Birmingham.—The following 
lists: No. 448, “‘Garage Equipment’’; No. 455, “‘ Bucket 
and Plunger Pumps” ; No. 456, “‘ New ‘ A R.’ Type Centrifugal 
Pump ”’; No. 462, ‘‘ Power Presses.” 
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Worutp Power ConFERENCE—A CorreEcTION.—The British 
National Committee, World Power Conference, referring to its 
circular communication of February 2nd, 1933, giving a list of 
British papers for presentation at this year’s sectional —- 
informs us, that a paper entitled ‘“‘Some Notes on English Diese. 
electric Practice,”’ to be contributed by Mr. Alan Chorlton, is in 

art being sponsored by the British National Committee of the 
World Power Conference, and not by the Diesel Engine Users 
Association, as stated. 

Tue Royat ArronavticaL Socrety.—The Council of the 
Royal Aeronautical Society has awarded the Society’s gold 
medal to Sir Richard Glazebrook, K.C.B., F.R.S., Fellow of the 
Society. The gold medal is the highest honour which the Society 
ean confer. It has only been awarded six times previously :—To 
the Wright Brothers, Mr. Octave Chanute, rofessor Bryan, 
Mr. E. T. Busk, Professor Lanchester, and Professor L. Prandtl. 
Sir Richard Glazebrook has been Chairman of the Aeronautical 
Research Committee since its foundation in 1909 (as the Advisory 
Committee for Aeronautics) and is retiring from the position in 
April next. 

BELFAsT ASSOCIATION OF ENGINEERS.—The annual dinner 
of the Belfast Association of Engineers took place on Saturday, 
March 4th, and there was a large attendance of members and 
guests. The President, Mr. James A. Hind, A.M.I. Mech. E., 
was in the chair, and proposed the toast of “The City and 
Trade of Belfast,” which was onded to by Mr. F. E. 
Rebbeck, M. Inst.N.A., M. Inst. Mar. E., the chairman of 
Harland and Wolff, Ltd. In his speech Mr. Rebbeck referred 
to the recent laying down of two keels after a period during 
which for all too long the yards had been growing nothing but 
grass. He also made a strong plea for the boys, many of whom 
could not even get a chance to be taught their trade or how to 
become useful citizens, and paid a tribute to the Northern 
Treland Government, which, he said, took an interest in every 
section of the community. The toast of “‘ Kindred Associa- 
tions ” was proposed by Mr. Robert Cairns, Vice-president, and 
Mr. Arthur Shillington, M.I. Mech. E., replied. The health of 
the guests was proposed by Mr. A. Brown, M.I. Mech. E., and 
Lieut.-Colonel Sir Wilfred Spender dnd Sir Richard Livingstone 
responded. In Con. “The Belfast Association of Engi- 
neers,” Mr. M. J. tkins, the secretary and general manager 
of the Belfast Harbour Trust, said that the Association had 
started with a membership of eleven, which had now risen to 
400, with an excellent financial position. In the course of his 
reply, the President, Mr. Hind, paid a warm tribute to the work 








of the honorary secretary, Mr. Edwin Dempster. 
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STEEL (continued). FUELS. 
Home. Export. SCOTLAND. 
N.E. Coast— £ os. d. £ s. d. | LANARKSHIRE— 
Ship Plates 815 0. 715 0 (f.0.b. Glasgow)—Steam . . 
ARES a5: +s ac sg keer Re 2 7 ia és 9 Ell ‘ 
Boiler Plates pe 1010 0. is ‘ Splint .. 
2 » (Land) 30 0-@. » ° Trebles 
Joists 815 0. 77 6 na us Doubles 
Heavy Rails . ‘ «RP EOG Pe = Singles 
wees oS. cg tee - AYRSHIRE— 
TERS i465, ce AO £9 to £9 5s. (f.0.b. Ports)—Steam 
Oe. se we ee pe = Jewel 
Soft Billets 510 0 be > Trebles 
N.W. Coast— FIresaIRE— 
iia 2 (f.0.b. Methil or Burnt- 
Heavy Rails .. S08. Oseli Pere cds 207 ati 
Light Rails 712 6to 715 0 Me wea eee 
7 rebles . . ay ae 
Billets 610 Oto 9 0 0 Doubl 
oubles .. 
MANCHESTER— Singles 
Bars (Round) i i Pe Loratans— 
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SHEFFIELD— 
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Hoops .. 910 Oto 915 0 NORTHUMBERLAND-— 
Soft Wire Rods 7°20 .-O).. Best Steams .. 
MipLanps— Second Steams 
Small Rolled Bars Steam Smalls. . 
(all British) .. .. 7 0 Oto 7 5 0 Unecreened 
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Billetsand Sheet Bars .. 5 0 Oto 5 7 6 ; Dunnau— 
Galv. Sheets... 1115 Oto13 15 0 1010 0 Best Gas.. 
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(d) Angles .. $76. Household 
(d) Joists 815 0. Foundry Coke 
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SwaNsEA— Screened Seconds . . 17/6 to 19/- 
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» (three months) 29 0 0 Derbyshire Hards . . 17/— to 18/- 
Spanish Lead (cash) 10 17 6 Rough Slacks. . 8/6 to 9/6 
ne » (three months) i os Nutty Slacks . ‘ie Riley fy 8/6 
Spelter (cash) ee 1417 6 Furnace and Voundsy Coke (Export), f.0.b., 
» (three months) 1417 6 
. CarpiIrr— (9) SOUTH WALES. 
MANCHESTER-—— Rhy Oe 
5 gest a — rats a ee tie Best Smokeless Large .. 
om Electrolytic : 34:10 0 
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- Strong Sheets . . io 61 0 0 
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Sine : : 4 Ordinary Dry Large 
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Best Steam Smalls on 
Aluminium (per ton—raw ingot) . £95 src Smalls 
a ee - . -- Washed Nuts.. .. 
FERRO ALLOYS. say Ag Lange. 
Tungsten Metal Powder 1/103 per Ib. No. 2 Large .. 
Ferro Tungsten 1/74 per lb. $f Through 
Per Ton. Per Unit. x = Smalls. . 
Ferro Chrome, 4 p.c. to 6 p.c.carbon .. £23 7 6 8/- Foundry Coke (Export) 
6 p.c. to 8 p.c. . £22 15 0 7/6 Furnace Coke pre 
” 8 p-c. to 10 p-c. .. //232 6 '@ 7/- Patent Fuel .. 5, 4 
Specially Refined Pitwood (ex ship) 
Max. 2 p.c. carbon . £34 10 O 11 /- SwaNnsEa— 
1 p-c. carbon . £3610 0 14 Anthracite Coals : 
0-70p.c.carbon £42 2 6 16 Best Big Vein nt 
carbon free 1/— per lb. Seconds .. 
Metallic Pars Rite ; 2/9 per Ib. Red Vein 
Ferro Manganese (per np: . £10 15 0 for home Machine-made Cobbles.. 
” as .. «+» £9 15 0 for export Nuts 
» Silicon, 45 p.c. to 50 p p.c. . £13 10 Oscale 5/— per Beans 
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a 75 p.c. . £19 15 0 scale 6/- per Breaker Duff 
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» Vanadium 12/6 per Ib. Steam Coals : 
»» Molybdenum 6/3 per Ib. Large .. 
» Titanium (carbon free) . 9d. per Ib. Seconds .. 
Nickel (per ton) . £245 0 0 Smalls 
Ferro Cobalt .. 7/3 per lb. ree Through 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Steel Sales Organisation. 


UNDER cover of import quotas, French steel- 
makers were able last year to arrange for a restriction of 
output to be fixed by a tribunal, composed of three 
members, which would allot to each producer a maximum 
quantity of steel to be supplied according to current needs. 
There was to be only an exceptional right of appeal against 
the allocations of the tribunal. This arrangement was 
followed by an organisation amongst mill and forge 
owners who fixed the conditions under which rolled steel 
would be supplied to dealers, and these, in their turn, 
were required to organise themselves in a way to reduce 
the cost of warehousing and delivery. It was pro 
that instead of each dealer carrying a full line of bars and 
sections from particular makers, he should stock only a 
few products and draw for supplies-on dealers holding 
other sections, and at the same time all the dealers within 
a defined area would co-operate in distribution in order 
to avoid the cost of any one of them going out of his way 
to make small deliveries to customers. This co-operation 
has not been carried out to the extent suggested, but it has 
produced a satisfactory working arrangement, which has, 
in fact, been imposed on dealers by the somewhat elaborate 
and strict agreement which mill and forge owners have now 
put into force. In the case of sheets and plates there are 
rebates on quantities, and dealers are allowed to make 
specified additions to prices according to the distances 
over which the goods have to be delivered, while at the 
end of each year the dealer will be entitled to “ fidelity 
premiums ”’ on an increasing scale up to 30f. a-ton for 
8000 tons, on condition of his taking all his supplies from 
the comptoir, which comprises the whole of the sheet and 
plate mills in France and the Saar. The effect of this 
arrangement is to stabilise prices on the home market, 
and to create a sort of co-operative working amongst 
deaiers themselves. This, of course, is only possible 
under the import quota system, which practically elimi- 
nates foreign competition. 


Harbour Works. 


When Germany refused to supply any further 
material on account of reparations, the work upon harbour 
extensions and equipment slowed down, and was partly 
suspended through lack of funds, and the delay in carrying 
out the programme has perturbed the Association des 
Grands Ports Frangais, which avers that the French ports 
have been unable to make good their deficiency with 
respect to foreign ports. The last meeting of the Associa- 
tion was attended by the Under-Secretary of State for 
Public Works, who explained that the completion of the 
works already in hand would involve an expenditure of 
2800 million francs, to which the State was required to 
contribute one-half, but that in the present condition of 
national finances it was im ible to say when the 
Government would be able to provide the money. All 
that could be done at the moment was to include in the 
Budget Estimates and in the national programme of 
public works a sum of 650 million francs for urgent works 
to be spread over a period of two years. This statement 
does not suggest an early solution of the difficulty, for 
it is obvious that the national programme of public works 
ean only be carried through with borrowed capital, and 
as the public is being asked to subscribe to a loan to cover 
the Treasury deficit, a further appeal for funds will pre- 
sumably have to await a favourable opportunity. If, 
it is argued, some of the huge savings of the public can 
be released, it will benefit trade and industry. 


The Machinery Trades. 


The Fédération de la Mécanique embraces the 
whole of the mechanical engineering trades, and its policy 
naturally aims at obtaining the most effective protection 
for the industry, which is represented in the report for 
1932, just issued by the Federation, as being in a par- 
ticularly unsatisfactory situation. There was, of course, 
a heavy decline in the metallurgical and machinery 
imports. Germany supplied 59 per cent. of these imports, 
and the Belgian-Luxemburg Union 10 per cent., while 
Great Britain and the United States each contributed 
7 per cent. Of the metallurgical and machinery exports 
the Colonies took 50 per cent., the trade with foreign 
countries having undergone a considerable decline. There 
was @ drop of no less than 55 per cent. in the metallurgical 
and machinery exports to Great Britain. The Federation 
insists that the import quotas should be maintained until 
such time as a new Tariff Bill, giving adequate protection 
to home industries, is introduced, and it has little faith 
in the passing of a Bill now before the Chamber of Deputies 
for the suppression of dumping, which is of far too drastic 
a character to be acceptable in Parliament. The engi- 
neering trades are in opposition to the exporting indus- 
tries, which have swung round to a policy of free com- 
mercial exchanges. 

An Engineers’ Parliamentary Group. 

The task of giving a recognised status to engi- 
neers and improving their social condition is rendered 
difficult by the inertia which has to be overcome in Parlia- 
ment, where measures affecting particular interests have 
little chance of being considered unless they have some 
driving force behind them, and as there are thirty-four 
engineers in the Senate and the Chamber of Deputies, 
it has been decided to form a parliamentary group which 
will take in hand all matters interesting the engineering 
profession. There is so much to be done in the way of 
placing the profession on a really satisfactory basis that 
the only hope of some real achievement lies in the work 
of a group within Parliament, which will adjust the different 
proposals into an acceptable compromise. There is a 
great diversity of views amongst the engineering associa- 
tions as to how the problem should be dealt with, par- 
ticularly at the present moment when the industrial decline 
suggests that the profession is largely overcrowded. One 


association declares that the number of engineering 
diplomas granted yearly should be strictly limited. 

t is particularly needed is a recognition by public 
and private services of the value of the engineer’s experi- 
ence and technical knowledge in helping forward the 
economic reorganisation. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildi 








gs, Chancery-lane, W.C., 
at le. each, 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 


DYNAMOS AND MOTORS. 


387,104. Jan 9th, 1932.—Srators or Fixep Fir.p 
Systems ror DynaMO-ELECTRIC Macuines, Arnold Tustin, 
of 22, Glentilt-road, Sheffield; and Associated Electrical 
Industries, Ltd., of Crown House, Aldwych, Westminster. 

In accordance with this invention stationary pole pieces 
such as A, consisting of laminated plates secured together by 
four bolts B are mounted on 4 substantially se; mtally shaped 
| arr of magnetic material C, also constructed of laminated plates 

ld together by bolts. The curved portion D is shaped to 
fit exactly the inner cylindrical surface of the yoke. end 
of the pole A is also curved as shown at H. The field coil, which 
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is formed with a flat end, is mounted on the flat portions E and F 
and the pole piece A and the seating piece C are both secured 
in pogition with respect to the yoke by means of studs G which 
are screwed into the pole and pass through apertures in the 

jiece C and the yoke and are secured at their projecting ends 
nuts. With this construction not only is a suitable shape 
obtained for hoth the coil seating E and F and for attachment of 
the pole, but the magnetic circuit of the machine is also improved, 
the greatest section being supplied where it is required, namely, 
at the surface D, where the flux leaves the pole and passes into 
the yoke.—February 2nd, 1933. 


$87,106. January llth, 1932.—Sratrors or Fixep FIELD 
Systems Fok DyNaMo-ELEcTRIO Macnines, Hermann 
Rusby, of Moss Side, Abbeydale Park-crescent, Totley, 
near Sheffield ; and Associated Electrical Industries, Ltd., 
of Crown House, Aldwych, Westminster. 

According to this invention a single spring piece A is used for 
holding one side of an interpole coil as well as one side of the 
adjacent main pole coil in position. The spring may consist of a 
single plate or sheet of suitable material which may be secured 
to the main pole or to the yoke by means of screws passing 
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through holes in the spring. Alternatively, rivets may be 
secured in the holes in the springs, the projecting rivet heads 
being located in holes in the main pole or the yoke. In another 

thod of locating the spring its central portion may be 
deformed, as shown, to form @ projecting rib or a number of 
circular or other shaped bosses, which may be received in a slot 
or recesses provided for the purpose in the pole or other part to 
which the spring is secured. Where the main poles are provided 
with pole tips or horns the spring may conveniently be secured 
to the back of the main VehenPolonete 2nd, 1933. 





SWITCHGEAR. 


387,046. October 15th, 1931.—Exzorric Crrcuir BREAKERS, 
The British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, W.C.2; and Henry Trencham, of “‘ Oak- 
thorpe,”” Kings End, Ruislip, Middlesex. 

The principle on which the oil circuit breaker described in 
fication operates is easily understood. In the fully 

ol ition of the switch arcing tips A the intermediate con- 

tacts B and the contacts C at each end of the crossbar D are in 

engagement with one another and the circuit is therefore com- 

a -y between stationary contacts E and F through the cross- 

ar D. On the opening of the switch, the crossbar moves down- 

wards, but the springs G maintain the intermediate contacts B 

in engagement with the arcing tips A until the whole of the lost 

motion permitted by the pins H has been taken up. During 
this movement an arc is drawn as indicated between each of the 
movable contacts C and the intermediate contacts B. These 
ares vaporise the oil in which the contacts are immersed and 
cause @ considerable increase in pressure in the tank. When the 
whole of the lost motion has been taken up the arcing tips A 








snd the contacts B separate and the oil is forced into the hollow 
contacts and the are extinguished. In order to allow the oil 
forced into the hollow contacts E and F to escape and to return 
to the tank the upper ends of the contacts E F are provided with 
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apertures J, which allow the oil to escape into the chamber K 

from which it may be returned to the tank through smali 

apertures or drain holes provided in the base of the chamber 

K.— February 2nd, 1933. 

387,213. June 4th, 1932.—E.xecrric SwITcCHES, MORE PaRTicu- 
LARLY OF PiuG Form, Stotz-Kontakt Gesellschaft mit 
beschrankter Haftung, of 1, Volta Strasse, Mannheim- 
Neckarau, Germany. 

The release magnet of the automatic switch described in this 
specification comprises the magnet winding A, the magnet core 
, and the pole plate C, and it operates simultaneously as a 
blow-out coil for the circuit breaker contacts D. The coil 
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earrier of the second blow-out coil for the circuit breaker con- 
tact comprises the metal frame E and the base-plate F of the 
switch, around which the supply leads G to the thermal release 
member of the automatic switch are wound, and, if necessary, 
the thermal winding H of the thermal release member may be 
employed for producing the lines of force forming the magnetic 
field of the second blow-out coil. The blow-out coils are wound 
in opposite directions so that the lines of force of the two mag- 
netic fields support each other.—February 2nd, 1933. 


SHIPS AND BOATS. 


387,065. November 17th, 1931—Marrve ENGINES AND SHIPS’ 
PRoPELLING MacuinerRy, Eric Maurice Johnson, of 33, 
Poplar-grove, Brooklands, Chester; and Associated Elec- 
trical Industries, Ltd., of Crown House, Aldwych, West- 
minster. 

This invention relates generally to marine propulsion systems. 
of the kind comprising a main engine A which is coupled directly 
or through gearing to the propeller shaft and an auxiliary engine 
B which is coupled directly or through gearing to an electric 

merator H, the current from which supplies a motor or motors 

directly coupled or geared to the propeller shaft. The auxiliary 
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engine, which may be an oil engine, derives its motive fluid at 
all times from a source independent of that of the main engine. 
In order to protect the propulsion system from the harmful over- 
speeding of the auxiliary engine B an overspeed device, indi- 
cated at D, is associated with the engine B. , The device com- 
prises a centrifugal or other type of governor connected to the 
engine by gearing so as to be responsive to the speed of the 
engine B and arranged directly or otherwise to control a valve 

verning the supply of motive fluid to the engine B. The 
Sivies also includes a pair of electric contacts E, which govern 
the connection of the bus-bars F with the operating coil G of a 
circuit breaker controlling the continuity of the circuit between 
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the armatures of the motor © and the generator H respectively. 
When the speed of the engine B exceeds a predetermined safe 
limit the governor operates the valve for cutting off the supply 
of motive fluid from the engine B and to establish, at the con- 
tacts E, the energising circuit for the coil G whereby the circuit 
breaker J is tripped and the circuit between the armatures of 
7 ~ — C and the generator H is interrupted.—February 2nd, 


MACHINE TOOLS AND SHOP APPLIANCES. 


387,263. August 26th, 1932.—BaLL anp RoLLteR Brarines, 
The Churchill Machine Tool Company, Ltd., of Broadheath, 
near Manchester; and Harry Hales Asbridge, of ‘ Clare- 
mont,’’ Washway-road, Ashton-on-Mersey, Cheshire. 

The bearings described in this specification are particularly 
applicable to high-speed shafts, as, for example, high-speed 
grinding or abrading wheel spindles, which must run accurately. 

The shaft or spindle, which has a driving pulley at one end and 

a grinding wheel at the other end, is carried by ball bearings 

AB, the former being fixed and the latter having a floating 

outer race C, against which a ring D bears under the pressure of 

springs E contained in pockets in a ring in the housing F. The 
ring D has slots G to receive balls which ride upon the inclined 
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bases of the slots into which they are forced by the springs H. The 
springs bear upon a ring J by which the ring D is loaded by the 
springs E. The balls O prevent movement of the ring D in a 
direction away from the bearing B, for any tendency to such 
movement causes a wedging action to take place between the 
ring D, the balls, and the housing F. The bearing loading springs 
E have only to ensure pressure upon the outer race C sufficient 
to maintain the bearing in good running condition and take up 
wear, and do not have to resist any tendency of the bearing to 
slacken due to oe from the floating race C. The springs E 
ean therefore of less strength than with present arrange- 
ments, with the result that bearing wear is reduced.— February 
° 


387,638. October 22nd, 1932.—Wire Drawine, Sir James 
Farmer Norton and €o., Ltd., Adelphi Ironworks, Salford, 
Manchester. 


The inventors point out that during the heavier draughts 
in drawing wire it is preferable to draw the wire through the 
dies by “ blocks ”’ or drums, on which the wire cannot slip, 
while, as the gauge of the wire is reduced, the wire may be 
allowed to slip in drawing to accommodate its increasing linear 
extension. They consequently arrange a continuous wire- 
drawing machine approximately as shown in the illustration, 
in which the incoming wire rod A is successively drawn through 
the dies B, B, B by the blocks C, C, C, being led from one block 
to the next die by the everhead pulleys D. The wire is then led 
to the dies and cones, whieh have the slipping action, indicated 
at E. These dies and cones are immersed in a bath of lubri- 
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eating fluid, which, incidentally, dissipates the heat produced 
by friction. Finally, the wire is wound on the block F. The 
inventors give the following practical example illustrating the 
advantages to be derived from the use of the invention :—(1) 
Copper wire (rolled wire) of 8 mm. thickness is to be drawn 
down to 1-5mm. It is required that in unit time a quantity 
of wire is to be drawn which is represented by the 1-5 mm. 
leaving the machine at a speed of 10m. per second. With 
the methods hitherto employed, in order to draw this quantity, 
a power of about 115 H.P. was required. With the new method, 
of the requisite eleven passes, it is possible for six passes to be 
effected without slipping, drawing the wire down to about 
2-5mm. From this thickness onwards down to 1-5 mm., the 
drawing is to proceed with slip. The machine will then only 
require a total H.P. of about 70—that is to say, about 39 per 
cent. of the driving energy will be saved.—February 9th, 1933. 


MISCELLANEOUS. 


387,054. October 26th, 1931.—CyLinpErs ror CoNnTAINING 
Gas Unper Pressure, The Duramin Engineering Com- 
pany, Ltd., of 23-24, Hythe-road, Willesden, N.W.10; 
and Edward Lewis Oglethorpe, of 14, Grafton-road, Harrow, 
Middlesex. 

A method is described in this specification of making light 
cylinders for containing gas under pressure. The body is made 
as @ drawn or extruded tube of a light non-ferrous alloy of high 
tensile strength, such as a high-tension aluminium alloy, while 
the ends are forgings, stampings, or castings of similar or other 
suitable material welded or fused to the body. In one method 
of manufacture the end forgings are screwed into the ends of the 
tube with a fine thread on a taper, with the tube butting on to 
a shoulder on the ends and welded or fused thereto by any 
suitable process. If necessary, the whole cylinder may then be 
subjected to heating and cooling processes to restore to the 
material any of its normal high tensile properties which may 
have been reduced during the integral fixing of the ends to the 
tube. The barrel of the cylinder is preferably of a slightly larger 
diameter than the ends, which are preferably of a hemispherical 
form and which comply with Home Office regulations, one end 
being provided with an inlet nozzle, while the other or base.end 
may have a cylindrical outer rim to conform with certain existing 


Forthcoming Engagements. 











tries,” kar ae Bernard Acworth; ‘‘ Development of the Use 
of Gas,”’ Mr. Stephen Lacey ; ‘Coal for Sea ret Engi 
neer Rear-Admiral W. Scott-Hill, R.N.; ‘‘ Oil and Sea Trans- 
portation,” Mr. A.C, Hardy. Discussion. 2.30 p.m. 


Inst. oF MECHANICAL ENGINEERS: GRADUATES:—Storey’s 


Secretaries of Institutions, Societies, dc., desirous of having | gate, S.W.1. ‘Impressions of American Pulverised Puc! 
notices of meetings inserted in this col » are requested to note | Practice,” Mr. J. Rogers. 6.45 p.m. 
that, in order to make sure of its insertion, the y infor ‘ 





should reach this office on, or before, the morning of the 
of the week pr ing the In all cases the 
PLACE at which the meeting is to be held should be clearly stated. 
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To-pay. 


CuemMicaL ENGineeRIne Grour.—dJoint meetin 
mingham Section. Visit to Bournville Works. Cadbury Bros. 
Ltd. Leave New-street Station 1.45 
Theatre, Birmingham. ‘“ Personnel in Industry.” Mr. W. A. 8 
Calder. 6 p.m. Imperial Hotel, Temple-street. 
7.45 p.m. 


dinner. Reception, 5.45 p.m.; dinner, 6.45 p.m. 


Secrion.—Savoy-place, Victoria Embankment, W.C.2. 
eussion, ‘‘ Moving-iron, Dynamometer or Induction Jnstru- 
ments: Which Will Survive?” to be opened by Dr. C. V. 
Drysdale; “Small Synchronous Motors as Timing Devices : 
The Advantages and Disadvantages of (a) Self-starting or Non- 
self-starting, (6) High or Low-speed, (c) Their Use in Time 
Switches, Recorders, and the Like,” to be opened by Lieut. 
Colonel K. Edgeumbe ; ‘‘ Does the Performance of the Modern 
Electricity Meter Warrant any Extension of the Recognised 
Periods of Service without Re-test.?” to he opened by Mr. W. 
Lawson. 7 p.m. 

inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Discussion, ‘‘ Radium in Engineering Practice,’ Dr. V. E. 
Pullin. 6 p.m. 

Inst. or Metats.—In Non-ferrous Section of Applied Science 
Dept. of the University, St. George’s-square, Sheffield. Dis- 
cussion, ‘‘ Annealing,” opener Mr. E. A. Smith. 7.30 p.m. 
Inst. or Structural Engrmveers.—Mayfair Hotel, W. 1. 
Annual dinner. 

Junior Inst. or ENGINgERS.—39, Victoria-street, S.W.1. 
““ Developments of Internally Fired Boiler Plants,” Mr. G. E. 
Lofts. 7.30 p.m. 
Puysicat Socrety.—Imperial College of Science and Tech- 
nology, 8.W.7. Annual general meeting. 4.45 p.m. 
Royat Inst. or Great Brirarin.—21, Albemarle-street, W.1. 
Discourse, ‘‘ The Structure of Alloys,” Mr. W. L. Bragg. 9 p.m. 
West or Scotianp Iron anp STEEL Inst.—Royal Technical 
College, Glasgow. Council meeting, 6.45. Annual general meet- 
ing, *‘ Iron and Steel Industry, Present and Future,”’ Sir Wm. 
Larke, 7.15 p.m. 


Saturpay, Marca 18TH. 


Finspury Tecunicat Cottzee OLp SrupENnTs’ Assoc.— 
Trocadero Restaurant, W.1. Annual dinner. 6.30 for 7 p.m. 


Monpay, Marcn 20rx. 
Inst. or AUTOMOBILE ENGINEERS.—Joint meeting with Inst. 
of Engineers and Shipbuilders in Scotland. 39, Elmbank- 
crescent, Glasgow. ‘‘ Problem of Exhaust Silencing and Engi 
Efficiency,” Dr. J. C. Morrison. 7.30 p.m. 
Inst. oy Mecuanicat ENGINEERS: GRADUATES,—Storey’s- 
te, 8.W.1. Annual lecture, ‘“ Power Units for Aircraft, both 
eavier- and Lighter-than-air Types,” Mr. Alan E. L. Chorlton. 
6.45 p.m. 
Royat Soc. or Arrs.—John-street, Adelphi, W.C.2. Cantor 
Lecture. ‘‘ Welding and Allied Processes for Engineering Pur- 
poses,”’ Mr. Arthur Stephenson. 8 p.m. 





Tuxrspay, Marcu 2lsr. 


Inst. oF Civia ENGINEERS.—Great George-street, S.W.1. 
Diseussion, ‘‘ Construction of Aerodromes,”’ Mr. H. A. Lewis- 


Dale. 6 p.m. 

SHEFFIELD MeETatiuRGIcAr Assoc. — 198, West-strect, 
Sheffield. “‘ nt Developments in High-temperature Refrac- 
tories,”’ Mr. C. P .30 p.m. 


Wepxyespay, Marcon 22np. 
Inst. of AUTOMOBILE ENGINEERS.—Engineers’ Club, Albert- 
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with Bir- 
.m. University Latin 
Dinner. 
Ex-British WestineHousE Assoo.—Trocadero. Re-union 


Inst. oF Evrecrrican ENGINEERS: METER AND INSTRUMENT 
Dis- 


square, Manchester. ‘‘ Flow in Oil Injection Systems,” Dr. 8. J. 
Davies and Dr. E. Giffen. 7 p.m. 

Inst. OF Civit, ENGINEERS.—Great George-street, S.W.1. 
“‘ Notes on Sewage Practice at Essen and Berlin, with Special 
Reference to Sludge Digestion,’ Mr. E. H. Ely. 6.30 p.m. 
Inst. OF ELecTRicAL ENGINEERS: LONDON STUDENTs.— 
Imperial Hotel, Russell-square, W.C.1. Annual dinner, 7.15 for 
7.30 p.m. Tickets from Mr. T. S. Smith, 51, Exeter-road, 
Welling, Kent. 7 


N.E. Coasr Inst. oF ENGINEERS AND SHIPBUILDERS : 
GrapvuatTEs.—Mining Inst., Newcastle-upon-Tyne. ‘* Diesel- 
electric Locomotives,”’ Mr. 8. G. Irving. 7.15 p.m. 

Soc. or CHEMicaL InpDUsTRY: Foop Grovupr.—Burlington 
House, Piccadilly, W.1. Meeting. 7.30 p.m. 

Tuurspay, Marcu 23rp. 
Inst. or Etecrrican ENGIneERs.—Savoy-place, W.C.2. 


“* Present Practical Limits of Power Station Efficiency,’’ Mr. W. 
8S. Burge. 6 p.m. 


Inst. OF MECHANICAL ENGINEERS: YORKs. Brancu.—Hotel 
or Leeds. ‘‘ The ‘Saurer’ Commercia! Road Vehicle,” 
Mr. W. H. Worrall. 7.30 p.m. 

Fripay, Marcu 24TH. 

Inst. oF ENGINEERS AND SHIPBUILDERS IN SCOTLAND : 
STuDENTs.—39, Elmbank-crescent, Glasgow, C.2. ‘‘ Notes on 
Electric Welding,” Mr. A. Jardine. 8 p.m. 

Inst. or Furt.—Technical College, Green-lane, Tr 
“*Modern Methods of Railway: Locomotion,” Messrs. C. J. H. 
Trutch and C. M. Beckett. 7 p.m. d 

Inst. or SrrvucturaL ENctneers.—10, Upper Belgrave- 
street, S.W.1. ‘‘ Pressure Distribution under Bases and 
Stability of Foundations,” Dr. Oscar Faber. 6.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
Lecture by Mr. J. R. Leathart. 7.30 p.m. 

MANCHESTER Assocon. OF ENGINKERS.—“ The Facilities, 
Equipment and Current Research Work Carried Out in the Engi- 
neering Department of the National Physical Laboratory,” 
Dr. H. J. Gough. 

N.E. Coast Inst. or ENGINEERS AND SHIPBUILDERS.— Mining 
Inst., Newcastle-upon-Tyne. ‘‘ Influence of Improvements in 
Fropelling Machinery on Cargo Ship Design,” Mr. O. Hurst. 

p-m. 

Royat Insr. oy Great Brrrarn.—21, Albemarle-street, W.1. 
Discourse, “‘London Passenger Transport,” Lord Ashfield. 
9 p.m. 


Monpay, Maron 2778. 
British Science Guitp.—At the Royal Inst. of Great 
Britain, 21, Albemarle-street, W.1. Symposium on ‘‘ The Utilisa- 
tion of Coal.” Papers, ‘‘The Economic Significance of Coal, 


Turspay, Marcu 28TH, 


Inst. oF ExecrricaL ENGINEERS: LONDON STUDEN’s.- 
Annual Presidential Address, ‘‘ Future Prospects for Electrics | 
Engineers,” Prof. E. W. Marchant, 6,15 p.m, 

Inst. or EtrzcorricaL ENGINEERS : ScorrisH CENTRE.—-Nort| 
British Station Hotel, Edinburgh. ‘‘Jonisation in Cah\. 
Dielectries,’’ Mr, P. Dunsheath. 7 p.m. 

Inst. oF ENGINEERS AND SHIPBUILDERS IN ScoTLaNn.—:3\) 
Elmbank-crescent, Glasgow, C.2. ‘‘ Refrigerated Holds and tix 
Carriage of Foodstufis,” Dr. A. J, M. Smith. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.— 198, West-street, 
Sheffield. ‘* Application of the Molten Cyanide Bath to the Hea: 
Treatment of Metals,” Mr. W. Nelson. 7.30 p.m. 

Tuurspay, Marcu 30ruH. 

Digser ENGINE Users Assoc.—Caxton Hall, 8.W.1. ‘ Fuc! 
Characteristics in Relation to Pump and Sprayer Actions, 
Messrs. 1. J. Le Mesurier and R. Stansfield. 3 p.m. 


Fripay, Marcu 3ist. 


Inst. or MercHantcat EncInerrs.—Storey’s-gate, S.W.1. 
Informal meeting. ‘‘ Sydney Harbour Bridge,” Mr. L. Ennis, 
7 p.m. 

Inst. OF MECHANICAL ENGINEERS: MIDLAND GRADUATES 
Chamber of Commerce Buildings, New-street, Birmingham 
Annual Lecture, ‘‘ British Pioneers of Transport,” by Mr. 
Loughnan St. L. Pendred. 6.30 p.m. 

Inst. or Municipan aNp County ENGINEERS: Ws! 
MIDLAND Rawrerssyc Menting at Birmingham. Assemble 
Birmingham Council House. 2.15 p.m. 

Junior Inst. or ENnGINEERS.—39, Victoria-street, S.W.1. 
‘Developments in the Control of Gas,” Mr, J. H. C, Bates 
7.30 p.m. 

Satugpay, APRIL Is7. 

Inst. of MecHanicaL ENGINEERS: GRaDUATES’ SECTION, 
LONDON.—Storey's-gate, S.W.1. Reception and Conversazione. 
7.30 p.m. Invitations issued with March Journal, or obtamable 
from B. W. Pendred, Hon. Entertainments’ 
Graduates’ Section, 28, Essex-street, Strand, W.C.2. 


Secretary, 


Monpay, APRIL 3RD. 


Braprorp Epvcation Commirrer.—Technical College, 


Bradford. ‘ Lead Burning and Copper and Iron Welding for 
Plumbers and Heating Engineers,’ Mr. E. B. Partington. 
7.30 p.m. 


Enemveers’ German Circie.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, 8.W.1. ‘‘ Stand und Probleme der Elek- 
trizitatsverso Euro *” (Modern Davelogeoeats and 
Problems of Electric Power Supply in Europe), Herr Dr. K. 
Johl, of Merseburg. 6 p.m. 


WepNEsSDAY, APRIL Sru. 


MANCHESTER AND District 
Hot Pot Supper. 


Inst. oF CrIvIL ENGINEERS : 
Assoc.—The Engineers’ Club, Manchester. 
6.30, for 6.45 p.m. 

Soc. or Grass TrecHNoLoGy: Lonpon S£rcrion.—At 
Holophane, Ltd., Elverton-street, S.W.1. “* The Glass Industry 
on the Continent,’ Professor W. E. 8. Turner. 7.30 p.m. 


Wepnespay, Aprit STH, To Fripay, APRIL 7TH. 
Inst. or Naval ArcuiTects.—At Royal Soc. of Arts, Jobn- 
street, Adelphi, W.C.2  Seventy-fourth annual meeting, 
Wednesday, April 5th. Grand Hall, Connaught Rooms, Gt. 
Queen-street, WiC. Annual dinner. 7.30 p.m. 

THuRspAy, APRIL 6TH. 
Inst. or Metats : Lonpon Locar.—At Soc. of Motor Manu- 
facturers and Traders, 83, Pall Mall, S.W.1. Annual general 


meeting. Discussion, ‘‘ Casting Methods.” Opener, Mr. W. A. 
C. Newman. 7.30 p.m. 


Fripay, APRIL 7TH. 


Inst. or CHEMmicaL INpUstTRY.—Joint meeting with the 
Chemical Engineering Group and the Liverpool Section of Soc. 
of Chemical Industry, Liverpool. Visit to Central electrical 
ower ting stati Clarence Dock, 2.45 p.m.; tea at 
niversity, 5 p.m.; meeting, Chemical Theatre, University, 
“The Corner Metals of Electrical Distribution: Copper, 
Aluminium, and Lead,’ Dr. F. J. Brislee, 6 p.m.; informal 
dinner, University Club, Mount Pleasant, Liverpool, 8 p.m. 
Rattway Cius.—57, Fetter-lane, E.C.4. ‘‘The North 
London Railway,” Mr. R. M. Robbins. 7.30 p.m. 


Monpay anp TuEspay, Aprit 247TH AND 2578. 
Farapay Socrery.—At the Royal Institution of Great 
Britain, 21, Albemarle-street, W.1. General discussion, ‘‘ Liquid 
Crystals and Anisotropic Melts.” Monday, 2.30p.m.; Tu y. 
10.30 a.m. 





Fraway, May 5ru. 


Inst. or ELectrican ENGINEERS: METER AND INSTRUMENT 
SrcTion.—Savoy-place, W.C.2. Annual lecture. 


Turspay, Juty 47H, TO SavuRDAY, JULY 8TH. 


Royat Acricuiturat Society or ENcLAND._-Royal Show 
at Derby. 








Tuomas Gray Memoria Trust.—Under the will of the late 
Thomas L. Gray, the Royal Society of Arts has been appointed 
residuary legatee of his estate for the purpose of founding a 
memorial to his father, the late Thomas Gray, C.B., who was 
for many years Assistant Secretary to the Board of Trade 
(Marine Department). The objects of the Trust are. The 
Adv t of the Sci of Navigation and the Scientific 
and Educational Interests of the British Mercantile Marine.” 
The Council now offers the following prizes :—(1) Prize for an 
invention: A prize of £100 for valuable improvement in the 
seience or practice of navigation proposed or invented in the 
years 1932 and 1933. Competitors must forward their proofs 
of claim on or before December 31st, 1933, to the Secretary 
Royal Society of Arts, John-street, Adelphi, W.C.2. (2) Prize 
for an essay: A prize of £100 for an essay on the following 
subject: ‘‘ Fire at Sea, in Port, or in a Builder’s Yard (a) in a 
Modern Passenger Vessel, (b) in a Modern Cargo Vessel. Possible 
Causes, Preventive Measures, and Means for Detection. How 
to Deal with Fire when Once Started. Reasons and Suggestions 
for Changes in Decorative, Furnishing, Lighting, and Venti- 
lating Schemes Usually Found in Large and Luxurious Liners. 

Competitors must send in their essays not later than December 
31st, 1933, to the Secretary, Royal Society of Arts, at the above 
address. Both competitions are open to persons of any 
nationality, but, in the case of the essay competition only, com- 
petitors must be past or present members of the seafaring pro- 











practices. The outer cylindrical rim may be formed in one piece 
with the hemispherical end.—February 2nd, 1933. 


with Special Reference to Legislative Differentiation Unfavour- 
able to the Natural Expansion of the Coal and Coal Gas Indus- 


fession. Further particulars can be obtained from the Society, 
John-street, Adelphi. 
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A Seven-Day Journal 


The Scottish Power Company. 


Ar the twenty-third annual ordinary general 
meeting of the Scottish Power Company, held at the 
Caledonian Hotel, Edinburgh, on Friday, March 17th, 
the chairman, Mr. George Balfour, said that while in 
some districts, such as Dunfermline, Arbroath, and 
Galashiels, the textile trade was still at the lowest 
ebb, there were small signs of improvement in certain 
other industries. By securing new business the com- 
pany had not only been able to make up for the 
decrease in the demand for electricity from old con- 
sumers, but had been able to show a reasonable 
increase in output over the previous year. The real 
measure of progress was indicated by an increase in 
connections representing 9100kW. The total units 
sold during the year amounted to 142,800,000, and, 
neglecting sales which should not come into com- 
putation under selected station arrangements, there 
was an increase of 5,800,000 units sold by the com- 
pany, as compared with sales during the preceding 
period. Considering that development was taking 
place in a very scattered area for domestic consump- 
tion, the increase was to be regarded as satisfactory. 
The total revenue per unit sold to all consumers was 
0-89d., or, deducting the supplies to the “ Grid,” 
and outside supplies at very low unit rates, the 
average price per unit sold scattered over the whole 
of the company’s enormous area and the whole of its 
general business was 1-38d. An extensive canvass 
was made of every burgh and village newly connected, 
and a demonstration and sales van was sent round the 
scattered villages to demonstrate electric heating and 
cooking. If during times of abnormal depression the 
company could justify its expenditure year by year, 
the moment it obtained the benefits of better trade 
and lower taxation, with increased spending power, 
it would enjoy a sharp increase in load and revenue. 


The Late Sir Edward Manville. 


THE death of Sir Edward Manville, which took 
place in London at midnight on Friday last, March 
17th, will be regretted in a wide circle of business men 
and engineers. Sir Edward, who was over seventy 
years of age, was educated at University College 
School and other technical institutions, and served his 
apprenticeship with Messrs. Woodhouse and Rawson, 
of London. Later, he went into partnership as a con- 
sulting engineer with Mr. Magden, and subsequently 
joined the Westminster firm of civil engineers, Messrs. 
Kincaid and Waller. Sir Philip Dawson was after- 
wards associated with this firm, which, under the style 
of Kineaid, Waller, Manville and Dawson, carried 
out many electrical undertakings, both at home and 
abroad. ‘Sir Edward was also a pioneer in the auto- 
mobile industry, and it was largely due to him that 
the Daimler Company, of which he was chairman, 
took up and developed the Knight sleeve valve 
engine. His other interests included the chairman- 
ship of the Birmingham Small Arms Company, Ltd., 
the Phoenix Oil and Transport Company, and several 
insurance undertakings. Sir Edward was a Vice- 
president of the Federation of British Industries, 
and a late President of the Association of British 
Chambers of Commerce, the Society of Motor Manu- 
facturers and Traders, and the Association of. British 
Motor and Allied Manufacturers. He was a member 
of the Institution of Electrical Engineers, and served 
on the Council. He entered Parliament in 1918 for 
Coventry, and did much quiet parliamentary work 
for which he was honoured with a Knighthood when 
he left the House of Commons ten years ago. 


Means to Prosperity. 


THE three articles recently contributed to The 
Times by Mr. J. M. Keynes on ‘The Means to 
‘Prosperity ” have now been published by Macmillan 
and Co., Ltd., in an extended form at Is., and on 
Monday last, March 20th, Mr. Keynes explained his 
views at a meeting of the Conservative Trade and 
Industry Committee, held at the House of Commons. 
In his address he emphasised the change in circum- 
stances since 1931, when lower expenditure was 
tried and failed. The country was then, he pointed 
out, handicapped by an unbalanced Budget, a 
seriously adverse balance of trade, and on an unstable 
monetary situation, all of which factors had since 
been remedied. As a means of increasing spending 
- power and helping the recovery of trade, Mr. Keynes 
went on to advocate the reduction of taxation, the 
suspension of the Sinking Fund, a limited amount 
of borrowing for the Unemployed Insurance Fund, 
and the resumption of public works. About 
£60,000,000 a year, he suggested, was spent on 
such works, and if the Government provided up to 
£100,000,000 the effect would be to find employ- 
ment for half a million men. A National Housing 
Board could, he thought, profitably use £100,000,000 
over a period of three years, while a further 
£100,000,000 might be used on other beneficial 


rural water supplies, domestic electrification, and on 
Post Office and telephone development work. In 
all these and other schemes the 3} per cent. rate of 
interest would, he pointed out, make a great difference 
to the possibilities of success. 


The Moscow Arrests. 


A FURTHER development in connection with the 
arrest of the engineers of the Metropolitan-Vickers 
Electrical Company in Moscow took place on Monday 
last when it was announced in the House of Commons 
by Mr. Eden, the Under-Secretary for Foreign Affairs, 
that in view of the treatment to which British subjects 
were liable in Russia, the Government had decided 
to suspend negotiations with the Soviet Government 
for a commercial treaty. Following the report that 
the charges of sabotage and counter-revolutionary 
activities made against the arrested engineers were 
connected with the building of the Dniepostroi Dam, 
the Metropolitan-Vickers Electrical Company, Ltd., 
has issued an official statement in which it is pointed 
out that the company only supplied a trifling part 
of the switchgear in that station, and that the 
turbines, generators, and the materials for their con- 
struction were not supplied by it, the turbines coming 
from America. Any suggestion, it states, that these 
large turbines could be damaged by pouring acid or 
sand into them is manifestly absurd, in view of the 
millions of gallons of water which daily pass through 
the machines. So far neither the British Ambassador 
in Moscow nor the Metropolitan-Vickers Electrical 
Company has news of the exact charges against the 
prisoners, and the company reaffirms its confident 
belief that the whole affair is a terrible mistake, and 
asserts that the arrested engineers should at once be 
set at liberty. 


Water Pollution. 


On Monday, March 20th, the Annual Report of 
the Water Pollution Research Board was published. 
It contains much interesting information relative to 
the pollution of rivers in this country, and the Board 
is of the opinion that there is definite evidence that its 
investigations have achieved results of practical value 
which are now gradually being applied. At the same 
time it is considered that when there is a revival of 
trade, pollution must increase unless further steps are 
taken to dispose of the various effluents or to avoid 
their production. One of the difficulties in the pre- 
vention of pollution by industrial effluents is the 
general apprehension that it will involve an additional 
charge on industry. This is not necessarily the case, 
as there are circumstances in which waste waters can 
be re-used with resulting economies in the factory 
processes, or products of value may be recovered 
from the wastes. Modifications of the factory pro- 
cesses can also frequently be made with the object 
of decreasing pollution. In addition to the con- 
siderations affecting the problems of disposal of 
the effluents from a particular factory, questions of 
more widespread interest arise. For example, there 
are many instances in which the unrestricted and un- 
controlled discharge of polluting liquids from certain 
manufactories renders the water supplies most easily 
accessible to adjacent factories quite unfit, except 
after costly preliminary treatment, for the purposes 
for which they are required. 


Barking Power Station Extensions. 


In the course of his chairman’s speech at the annual 
general meeting of the County of London Electric 
Supply Company, Ltd., which was held in London on 
Tuesday last, March 21st, Sir Bernard E. Greenwell 
gave an account of the progress which is being made 
with the Barking power station extensions and 
reviewed the working of the station. He said that 
four out of eight of the new boilers were ready for 
steaming and, subject to certain minor details being 
completed, the first 75,000-kW set was ready for 
running up. The river works had been completed 
and the turbine house, boiler house, switch house, 
together with the stores and the office block, were 
practically ready. Last year the working of the 
station was maintained without interruption, and it 
dealt with a generated load of 210,000 kW, the aggre- 
gate plant capacity installed being some 240,000 kW. 
During the peak period the Wandsworth station was 
used to relieve the load on the main transmission 
scheme in the southern areas. The coal consumption 
per unit sent out was 1-39 lb., against 1-42 lb. for 
the previous year and against 1-63 Ib. for the year 
1929, which was the first year’s running of the com- 
pleted *“‘A” station. The thermal efficiency was 
increased during last year from 22-05 per cent. to 
22-18 per cent., against a figure of 20-39 per cent. for 
1929. Sir Bernard congratulated Mr. Wood and his 
staff on the economies effected, and referred to the 
good work carried out by the consulting engineers, 
Messrs. Merz and McLennan. 


The Iron and Steel Industry. 


In a lecture given by Sir William J. Larke before 
the West of Scotland Iron and Steel Institute on 
Friday, March 17th, an interesting review of the 
present position and the future prospects of the iron 





works such as the construction of the Cunarder, 
the Severn barrage scheme, agricultural drainage, 





and steel industries was given. Sir William empha- 
sised the point that while under conditions of expand- 


ing demand, he believed strongly in individual com- 
petition, the main need of the present time was 
world-wide co-operation, After outlining the changes 
that had taken place on the Continent of Europe and 
in the Dominions of the British Empire since the war, 
the effect of tariffs and protective markets had 
tended to separate producing centres from consuming 
markets, and the result was that there had been 
created, he said, an intense competition which was 
unprecedented in the commercial and industrial 
history of the world. It was significant that in 1932, 
while the British industry increased its steel produc- 
tion by a fraction as compared with 1931, the pro- 
duction of the rest of the world declined by 28 per 
cent. over the same period. There was, Sir William 
concluded, a vast potential demand for the products 
of the iron and steel industries, and in the matter of 
technological advances he believed that the British 
industry still led the world. That was, however, not 
a solution in itself to the modern problem, for that 
problem was of a distributive character rather than 
a technological one relating to production. The 
Ottawa Conference had given a very considerable 
impetus to British Empire developments, and had 
laid a solid foundation for ultimately giving effect 
to a policy of co-operation between the iron and steel 
industries of the Empire. 


Sir William Arrol and Co., Ltd. 


At the annual general meeting of Sir William Arrol 
and Co., Ltd., which took place at the company’s 
Bridgeton works, Glasgow, on Thursday, March 16th, 
Sir John Hunter, the chairman, said that the year’s 
operations were to be regarded as very satisfactory, 
particularly in view of the intense depression which 
still hung over the iron and steel, shipbuilding, and 
allied trades. The company, he continued, had been 
able to build up a position which he hoped would 
stand it in good stead until things improved. In the 
course of his speech Sir John made a strong plea 
for skilled workmen and the young civil engineers, 
who, ready to begin their professional careers, were 
unable to find an opening. He strongly advocated 
the starting of schemes of a useful nature, which 
would enable engineering firms to carry on in such 
a manner that they might get down to the necessary 
basis on which to meet Continental competition in the 
markets of the world. In referring to the matter of 
present home prices in the structural steel industry, 
Sir John Hunter pointed out that firms which were 
independent of the steel mill associations were at a 
disadvantage when tendering compared with firms 
whose fabricating shops were part of their mill 
organisation. He considered that the bridge and 
structural industry should have a more equal footing 
in trading conditions with the steel industry, and that 
steelmakers should on their part recognise the 
immense services rendered to them by their con- 
sumers advancing the use of steel. They should, he 
suggested, take all possible steps to further the 
success of a consuming industry, which, by assuming 
responsibilities in the design and construction of 
large and important steel structures, had much to 
do with the development of the British steel industry. 


The L’Atlantique Claim, 


Tue burnt-out hull of the French liner “ L’Atlan- 
tique,”’ which is lying alongside the quay at Cher- 
bourg, has been deemed an obstruction, and in order 
to ensure its removal as soon as may be possible, 
legal proceedings have been taken. Some time ago 
the owners of the ship, the Compagnie de Navigation 
Sud-Atlantique, were instructed by the Minister of 
Public Works to remove the ship, and these instruc- 
tions were handed on to the underwriters, who, as 
the vessel has been abandoned, were assumed to be 
responsible. The underwriters, however, have refused 
to accept the abandonment of the vessel as a con- 
structive total loss, and so far have done nothing 
further in the matter. Meanwhile, the Ministry of 
Public Works has notified the owners and Captain 
Schoofs, the master of the ship, that a summons will 
be served upon them by the Cherbourg Police Com- 
missioners requiring the removal of the ship. On 
Saturday last the owners filed an action against 
sixty-nine Paris insurance companies for a 170 million 
franc claim, and this action is to come as soon as 

ssible before the Seine Tribunal of Commerce. 

t is understood that a notice will in due course be 
sent to the British underwriters, who so far have not 
received any formal notice of abandonment of the 
vessel, with the object of informing them that the 
notice conveyed to the French insurance companies 
is considered also valid in the case of the British 
companies. It is possible that the underwriters 
may decide to ask for the appointment of judicial 
experts to give an opinion on the cost of repairs, 
which, in turn, may again raise the question whether 
the liner could not be reconditioned in a British ship- 
yard at less than the insured value of the ship. 
Speaking in a debate in the Chamber on the 
estimates of the Ministry of Merchant Marine, 
M. Frot said that instructions had been given for 
the preparation of plans for a new liner which would 
take the place of L’Atlantique on the owners’ South 
American service. It would be a ship fully worthy 
of her part, both in speed and comfort, but the craze 





for the superlative would be avoided. 
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(Continued from page 265, March 17th.) 


FUSHUN: A GREAT MINING AREA.* 


FEW days after my visit to Fushun, the town was 

attacked by a large force of bandit-soldiery, when 
the garrison, and all Japanese who could bear arms, 
were called up for the defence. There was severe 
fighting at the pitheads, and one of the mine managers 
was among the killed. The incident demonstrated 
the strength and confidence of the bandit forces, 
for Fushun is now a mining town of nearly a hundred 
thousand population, and is well policed and protected 
by the military. The object of the attackers was to 
destroy the mine machinery, and so work as much 
damage as possible upon the Japanese; but in 
this they were effectively frustrated and retreated 
with heavy loss. Such losses, however, they can bear 
much better than the Japanese can stand the loss 
of a tenth of their number. The Chinese source of 
supply of man-power is unlimited ; no sooner are a 
few hundreds put out of action than others fill the 
gap, and so the warfare will go on until the Japanese, 
with the full and vigorous co-operation of the new 
Government, completely destroy the power that 
instigates the bandit activities. 

Between five and six hundred years ago, Korean 
emigrants used coal at Fushun, which was exposed 
on the surface, to fire pottery kilns, but they never 
made other use of it. On the eve of the Russo- 
Japanese War, the Russians were mining some 300 
tons a day for their railways, but they never 
attempted to exploit the great deposits on a commer- 
cial scale. At one time, the Chinese authorities 
prohibited mining operations because of the proximity 
of the mines to the Imperial Mausoleum east of 
Mukden. 

To-day, the Japanese mine some 20,000 tons of 
coal every twenty-four hours, which represents two- 
thirds of the capacity of the colliery equipment 

One of the richest fruits of the Russo-Japanese 
War was the title to the Fushun mines, and as soon 
as the Japanese secured possession, they set about 
the work of examination and exploitation with the 
thoroughness which we have come to associate with 
them in everything they do in Manchuria. The 
best brains and the best machinery, native and 
foreign, were engaged to investigate and analyse 
and open up, and to-day Fushun coal is exported 
by the millions of tons to markets abroad in competi- 
tion with Japanese and Chinese coals. 

A great change’ has taken place at Fushun since a 
visit I paid ten years ago. A whole town has been 
shifted in the interval. What is now called the Old 
Town was giving way at the foundations, it being 
built over the western deposit and near the under- 
ground mines. Promptly, surveyors and builders 
set to work upon the New Town, in an area where 
foundations would never be disturbed by operations 
beneath, and it is hardly necessary to say that the 
new is much better than the old. 

The South Manchuria Railway Company, as in 
all towns in the railway zone and municipal extra- 
territorial areas, has imposing central offices, fronted 
by ornamental gardens, and on the opposite side of 
the well-paved street, along which runs a tramway, 
is a large general hospital, the company’s property, 
for the free use of sick and injured. Such institutions 
are to be found throughout South Manchuria. They 
are an investment that well repays the company, 
with its 30,000 Japanese employees and some 
hundreds of thousands of Chinese, workers and 
dependents, who are concerned directly or indirectly 
with the railway and the numerous subsidiary enter- 
prises. In such conditions, whatever the political 
faults of Japan in Manchuria, it can be stated that 
the Chinese are much better off under the foreign 
régime than they are under the rule of their own 
people. Poor the pay may be, and long the hours 
of labour, as a rule, but these conditions are more 
than offset by the care taken by the company of 
workers and their families. 


THE OPEN CuT. 


The feature of Fushun is the now famous Open 
Cut—see page 300—which is some 50ft: deeper, much 
broader, and more regularly terraced than on my 
previous visit, when it was estimated to be some 250ft. 
deep. The coolies at work in the depths look like 
midgets scooping out a great hole. 

The Fushun deposit is classified as of the tertiary 
period. It is claimed that there is no deposit in the 
world where so large a quantity of coal is contained 
in so smal] an area—see Figs. 5 and 6. This, roughly, 
is 23 square miles. The length is 10 miles from 
east to west, and 2} miles from north to south. The 
depth averages 130ft., and the greatest thickness 
is at the west end, 430ft., while the slope is 30 deg. 





* All the data and particulars I collected at Fushun were 
taken from me by bandits who captured our party, and I 


The mine area is estimated to have contained 
1000 million tons of coal, of which quantity 100 
million tons have been extracted in the past twenty- 
four years, there remaining an estimated quantity of 
600 million tons still recoverable. 

The coal is semi-bituminous. The eastern half 
of the deposit has caking properties, and this coal is 
used for the manufacture of town gas and coke. The 
western half is semi-caking, and is used for steam and 
heating purposes. 


Analysis of the coal gives the following contents :-— 
Moisture . Me. Ee, 3-9 per cent. 
Volatile matter .. 41°33: 55 1s 
Fixed carbon 2 
SaaS 9-71 ,, 

Nitrogen 1-63 ,, 
Sulphur... 0-66,, 
Calorific value 6800 calories 


CaPitaL EXPENDITURE AND METHODS OF OPERATION. 


The South Manchuria Railway Company, Litd., 
has invested the sum of yen 123,000,000 (£10,230,000 
at par) in the development of these mines, and in 
subsidiary industries. 

The Open Cut is worked by a completely mechan- 
ised multiple-bench system. The underground mines 
are worked by a longwall slicing system in connection 





took it over. The company, under whose manage. 
ment. these mines were put in due course, having 
no experience in mining a thick coal seam and no 
knowledge as to the quality of coal beds or (what) 
upper layers there were, began with the pillar. 
and-stall system. The defect of the system was 
that a great deal of coal had to be left untouched 
at the bottom. To make the most of this rich 
natural resource, therefore, a wiser method—the 
sand-flushing system—was introduced. 

** On the other hand, at the western end of the 
coalfield, where the top of the coal seam is exposed, 
or not so deep, the open-cut system was started 
in 1925. At present there are six collieries at 
Fushun, producing ever-increasing quantities of 
coal : 


Kojoshi Colliery.. Kojoshi and Southern Oyama pits 
Rokodai eae hide Rokodai and Mandatsuoku pits 
Oyama Main and Southern pits 

Ryuho Shinton, Ryuho, and Toren pits 
Togo .. Main and Southern pits 

Yohakuho Yohakuho and Higashigaoka pits 


(a) Open Cut System.—At the west end of th: 
coal seam, where the thick top comes up near th: 
surface, coal is stripped of the covering earth 
and oil shale by means of the open-cut system. 
This is a great advantage over the vertical and 
inclined shafts mining system, By this method 
such dangers as the explosion of gas in the pit 
and the collapse of the hanging wall can be avoided, 
and, what is still better, the coal deposit can be 
excavated in its entirety. Moreover, mining on 
the open-cut method is far easier than mining in 
a sunken pit. The result is an increase in efficiency 
and a decrease in expenses, as there is no need 
of mine posts. The amount of production can also 
be regulated more con- 
veniently according to 




















demand. 

“At the Kojoshi 
Colliery, at the western 
end of the coalfield, the 
seam is unusually thick 
and the top comes 
near the surface. Here 
the open-cut method 
was introduced at one 
place in 1914, and at 
another in 1918. It was 
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with hydraulic sand packing. The output per 
day aggregates 20,000 tons, half of which comes 
from the open pit. The record production year was 
1929-30, when there were mined 7,300,000 English 
tons. Since that date, owing to the depression, there 
has been a steady decrease, and the political upheaval 
has further prejudiced export, particularly in the 
China market, where a heavy import duty has been 
applied to coal from Manchuria, as from an “ unknown 
country,” the rate to-day—autumn, 1932—being 
yen 3 per ton, where formerly it was only 25 sen. 
This is greatly to the advantage of the company’s 
principal rival in China, the Kailan Mining Administra- 
tion. 

The coal sold in the fiscal year 1929-30, which 
amounted to 7,991,871 tons (which exceeded the 
quantity actually produced in that year), was disposed 
of as follows :— 





Tons. 

E rted to: Japan 1,849,000 

Dnt ro 404,000 

Formosa 4 10,000 

North China 166,000 

South China 1,101,000 

South Seast .. 223,000 

Bunker coal : Siz ewysit-< 705,000 
Cc din M huria : 

By S.M.R. Railway 1,402,244 

By railway employees . . 65,141 

Other consumers .. . 2,024,811 


t South Seas (Nanyo Yumi) are not the groups south of the 
Equator, but the Philippines, Dutch Indies, &c. 

In the year under review, the sale of coal yielded 
yen 81,379,322; of other minerals, yen 2,985,343. 
The total receipts were yen 84,364,655, and the 
expenditure yen 72,089,548, the profit on the year’s 
working being yen 12,275,116. 


Mine EQUIPMENT AND CAPACITY. 


The mines and their equipment capacity are as 
follow :—: 


Tons daily. 

Open pits: Kojoshi .. -- 15,000 
Yangpaipu.. 2,500. 

Shaft mines: Oyama Pit .. 3,000 
Togo .. 2,500 

Slope mines : Rokodai ER ee: 
igen 8? SURO iss Tgiag 

30,0007 


+ Total equipment capacity daily output. 
One of the several pamphlets issued in English by 
the mine management describes former and present 
methods followed in the working of the mines, the 
following being an excerpt :— 

“* As the Fushun coalfield is unique in its thick- 
ness, the question as to how to operate it provided 





have had to depend largely upon notes Sgn to me here in 
N.P 


Tokio by the Fushun Mining Company.—J. 


Fic. 5—THE FUSHUN MINING AREA 


realised that by using 
this method on a larger 
scale a higher degree of 
efficiency could be 
obtained. The company, therefore, began to 
operate on this method on an extensive scale in 
1919, extending it more and more until at present 
more than half the output of the Fushun mines is 
produced by the open cut. 

“In operations, excavators are used to remove 
the covering earth. Then the upper layer is 
dynamited, and the pieces are gathered together 
by means of electric and steam shovels and imme- 
diately carried away by rail to the dumping 
place, or to the shale-oil plant, thus exposing the 
coal seam. The exposed surface is then shaped 
into terraces—see page 300. The seam, after being 
exploded by black powder, is mined by means of 
electric shovels or manual labour. 

‘In open-cut mining no skilled labour is needed, 
as in the case of shaft mining, and Chinese coolies 
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Open Cut 








a difficult subject for study when the Japanese 
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FIG. 6—FUSHUN—GEOLOGICAL FORMATION 


are employed. They number as many as 15,000 
per day, turning out an average of 10,000 tons 
of coal a day at Kojoshi Colliery alone.- The 
open-cut method, which was originally adopted 
at Kojoshi alone, proved so efficient that it was 
adopted by pit after pit until, at present, Southern 
Oyama, Yohakuho, and Higashigaoka collieries 
are operating by this method on a large scale 

“(b) Vertical and Inclined Shafts —The mines 
are also worked on an extensive scale by shafts 
or pits, and the coal is then brought to the surface. 
This method is adopted at four collieries—Oyama. 
Togo, Rokodai, and Ryuho. The sand-flushing 
system is now in operation. The shaft, after 
the coal has been taken out, is filled with earth and 
sand by means of water pressure. Under the old 
pillar-and-stall system it was impossible to get 
tore than 20 per cent. of the coal deposits. There 
was also the danger of spontaneous explosion. 
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The new: method eliminates this danger, and 
70-80 per cent. of the deposits can be obtained. 

‘Earth or sand used for filling is taken from 
the bed of the Hun River and from the weathered 
gneiss hills south of the coalfield. It is carried 
to the flushing ‘ pocket,’ where water is added 
in the proportion of 100-200 per cent. The mixture 
is foreed, by pressure, through iron pipes to the 
shaft ready to be packed. The water is pumped 
out to the surface of the earth when the fillings 
of sand and earth have settled. Since the estab- 
lishment of the shale-oil plant, shale waste has 
also been used for packing.” 


DRESSING PLANTs. 


With the extension of the open-cut operations, a 
dressing plant was established at Kojoshi in Septem- 
ber, 1926, at a cost of yen 2,300,000, two years being 
required for construction. Capacity is 1000 tons an 
hour. There is a central dressing plant, and some 
of the mines are equipped with washing machinery 
of the Baum type and the Marcus conveyor. After 
treatment, coal is marketed as lump, of a size over 
40 mm.; nut, 40-25 mm., and dust, under 25 mm. 


By-PropDuct AND Power PLANTs. 


Two power plants have a total capacity of 
80,000 kW—one being equipped with the Mond gas 
producer—see page 300—as well as the Lymn system 
and by-product recovery process, where low-grade 
coal is treated, yielding sulphate of ammonia and 
tar, and producing gas for use in the generation of 
electric power. 

The second power plant has a pulverised coal 
burner on the Holbeck system, effecting perfect 
combustion, coal being pulverised to 1/,99in. and used 
for the generation of electric power. 

The power generated by these two plants is used 
locally for power purposes and lighting, and the 
surplus is transmitted to towns along the S.M.R., 
including Mukden. Transmitting capacity is 
10,000 kW. 

A sulphuric acid plant in which have been installed 
the Bunkey and Weyer systems, produces 100 tons 
of chamber acid daily, which is used in the manufac- 
ture of sulphate of ammonia, and supplies demand 
in Manchuria. This plant is being equipped to 
produee concentrated sulphuric acid. 

Thirty ovens of the by-product recovery coke 
plant, with a coal-washing equipment, which were 
originally set ap to produce 100 tons of coke daily, 
are now being used for low-temperature distillation 
of coal, and coalite low-temperature tar, volatile 
oil, &¢., are produced, and the surplus gas supplied 
as domestic fuel. A tar-distillating furnace, capacity 
60 tons daily, produces creosote, pitch, &c. Briquettes 
are also made in an adjoining plant. 

Some 300 kilos. of potassium chlorate are produced 
daily as material for explosives used in the Open Cut 
and to meet general demand. Hydrogen to the 
amount, of 52,000 litres daily is produced for the 
rescue service and for oxyhydrogen lights. 


Tae Om SHALE PLANT. 


The great oil-shale plant was erected at a cost 
of @ million sterling. The use and disposal of huge 
reserves of shale, estimated at over 5000 million tons, 
had engaged attention for over twenty years, until, 
in 1928, it was finally decided to make the best use 
of the deposits, though this course called for a heavy 
initial outlay. The value of oil to be recovered was 
not the chief consideration, but this, in combination 
with the use of the waste for packing, presented 
itself as a profitable undertaking, and se it has proved. 

The work of construction was completed in 
November, 1929, the capacity of the plant being 
70,000 tons of fuel oil and by-products, ammonium 
sulphate, crude , and coke. In the first 
year of working—1930-3l—there were produced 
28,578 tons of heavy oil, 10,606 tons of crude paraffin, 
13,332 tons of ammonium. sulphate, and 2685 tons 
of coke. The year’s working, contrary to all expecta- 
tions, yielded a small profit. 

There is wide divergence of opinion as to the oil 
content of the shale, estimates ranging from 2-12 
to 10 per cent. Systematic investigation and trials 
made by diamond borings, sunk through the entire 
seam, are now held to prove that oil in shale near the 
surface amounts to 10 per cent., and in shale just 
over the coal seam less than 5 per cent. The average 
is placed at 6 ‘per cent., and the final result of many 





analyses is : 
Carbon ot 12-22 per cent. 
Hydrogen .. 1-95 ., “ 
Nitrogen G-52 , , 
Sulphur 0-15 ,, ~ 
so 11-06 ,, i 
Ash 5 74-10 
Heat value 1420 calories. 


Stimulated by these conclusions, a thorough investiga- 
tion was carried out with a view to the fullest utilisa- 
tion, and samples of the shale were forwarded to 
Scotland and other countries for expert analyses. 
The reports obtained are held to have established 
beyond question the industrial merits of the shale. 

Fushun engineers (Messrs. Okamura and Hasegawa) 
devised and perfected an internal heating system, 
which, locally, is considered unique. It has been 
patented by the South Manchuria - Railway Com- 


oil-shale industry in Manchuria. As a preliminary 
test, a 10-ton furnace was erected, and results are 
reported to be satisfactory. 

The company, having put this system on a working 
bagis, next prepared plans for the distillation plant, 
consisting of eighty distilling cylinders each with a 
daily capacity of 50 tons of shale. A crude oil refinery 
is to be attached. The raw material at present handled 
amounts to 1,360,000 tons per year, and production is : 


Tons. 


Crude oil ‘ 69,700 
Heavy or fuel ate 53,000 
Sulphate of ammonia. . 18,200 
Coke . = ae 5,000 
Crude paraffin as 13,000 
Refined white paraffin 7,000 


The crude oil is refined in Japna 


LABOUR AT THE MINEs. 


The labour union is as yet unknown among the 
Chinese. The world knows they can unite with 
destructive effect when the incentive is present, 
as the boycotts against foreign interests during the 
past quarter-century amply prove. However, the 
paternal system prevailing in Manchuria would 
hardly admit of a union of the men aiming to better 
their conditions, much less of the labour agitator, 
and labour politics are, therefore, non-existent. 
So far, the South Manchuria Railway Company has 
been fortunate in its experience as the largest 
employer of labour in Manchuria. 

Of the 30,000 Chinese employed at the mines, 
70 per cent. are from Shantung, and the remainder 
are Manchuria born. Over two thousand Japanese 
are employed as mechanics and overseers. The 
average daily wage of Chinese underground workers 
is 80 sen (ls. 7d. at par) per eight-hour shift. With 
the exception of food, workers receive all prime 
necessities free, viz., they live rent-free, and receive 
light, fuel, and bath free of charge. Medical and 
surgical treatment for all in the employ of the com- 
pany is free, and workers receive full pay while 
recuperating from injury. 

Facilities for recreation are provided, with 
periodical concerts, and cinema and theatrical enter- 
tainments. At a conspicuous place in the colliery 
quarter is a shrine dedicated to Lao Chun, a Chinese 
deity. 


There is a craft-trainmg school, where those 


incapacitated from further manual labour are taught 
to make shoes, hempen ropes, and brooms, the product 
being purchased by the company. 

The Japanese workers occupy the foreman, clerical, 


and managerial positions, their pay averaging 
yen 2-50 (5s. at par) per day. Retirement allowanccs 
are given to both Japanese and Chinese workers, from 
coolie to superintendent—a practice common among 
all workers in Japan. 

The Fushun undertakings are under the general] 
superintendence of Vice-Admiral Dr, Takuo Godo 
(Ret.), former Director of the Naval Arsenal at Kure. 
The chief engineer is Mr. T. Kubo. 

Admiral Godo is also Superintendent of the Anshan 
Tronworks and Mines, and President of the newly 
formed Showa Steel Works. The steel works are 
still in the formative stage, and the site has not yet 
been decided. This is a great national undertaking 
which has received the approval of the Government 
and the Diet, and only financial stringency has pre- 
vented its earlier establishment. 


GROWTH OF FUSHUN. 


The population of Fushun has expanded consider- 
ably during the past decade, and is now estimated 
at something in excess of the following figures :— 
Japanese, 18,000; Chinese, 70,000; Koreans, 3000. 
There are a few Russians, and one at least who works 
in the mines, receiving the same pay as the Chinese 
miner. 

The small Occidental population is represented 
by the priests and nuns of the Roman Catholic 
Mission. In September, the diocese of Mukden 
was divided into two, and Fushun is the centre of 
a new diocese, which includes large areas of Mukden 
and Kirin provinces. While the old diocese remains 
in charge of French priests, the new has been taken 
over by American priests from the Jesuit Seminary 
at Ossining, N.Y. At the time of my visit, when I 
called to renew acquaintance made on shipboard, the 
younger priests, newcomers to the land, were learning 
Chinese through the medium of a gramophone 
record made in London. Life here is disciplined, 
but with few of the risks encountered by the priests 
in the “ field.” 

A minor industry of Fushun is the working of 
amber recovered from the coal. This is in the hands 





of Chinese craftsmen. 








No. 


is useful to obtain some idea of the numerical 

magnitude of the forces which the balance 
frame is, or may be, called upon to measure. To 
take an actual example, a model aerofoil with a 
chord of 8in. and a span of 4ft., was found to develop 
® maximum lift of 242 lb. when the air inside the 
tunnel was at a pressure of 160 lb. and the jet was 
moving at a speed of 80ft. per second. If the velocity 
were raised to 90ft. per second and the pressure to 
350 Ib., the same aerofoil would develop a lift of 
675 lb. The design of the balance frame and measur- 
ing equipment is such as to permit forces as high as 
1000 Ib. to be dealt with and even 1500 Ib. for short 
periods. Since the “lift ’’ leverage is about 12 to 1, 
the electrical coils at the top of the balance frame 
must be capable of exerting a force up to 100 lb. 
or over. The coils, as we have said, are three in 
number, one being fixed to the balance frame and 
the two flanking it to the surrounding framework. 
Each coil is composed of 825 turns of 14 I.W.G. 
copper wire, wound into the form of an annulus 
16}in. in external diameter, 9in. in internal diameter, 
and about 2in. in width. The force which the two 
outer coils exert on the middle coil is dependent 
upon, and is directly deduced from, the magnitude 
of the current passed through them. That current, 
and, therefore, the force, is limited only by the per- 
missible rise in temperature which the coils may 
safely be allowed to suffer. They have been tested 
and shown to be capable of giving a force of 100 Ib. 
for half an hour without the temperature rising to 
an excessive value. 
The construction of the fulcra on which the balance 
frame swings~ presents : features’ of much. interest. 
Knife-edge bearings were naturally:.ruled out of 
consideration because of the difficulty of. preventing 
them from deteriorating and because they would 
have been incapable of resisting loads otherwise 
than in the vertical direction. The general design 
of the fulcra actually adopted is illustrated in Fig. 5. 
The construction is patented and was evolved by 
Mr. T. H. Fewster, a member of the Staff of the 
Aerodynamics Department. It is, perhaps, a little 
difficult to follow the design of the fulcrum from the 
engraving, but it is, nevertheless, quite simple. 
It represents an extension of the spring suspension 
used for the pendulums of clocks.. The fulerum 
axle is tied to the surrounding bracket by five springs, 
namely, a main central spring disposed vertically 





pany, whose view is that it opens a new field for the 





High-Pressure Wind Tunnel at uy il 


Il. 


(Coneluded from page 269, March 17th.) 


and minus 120 deg. to the main spring. The axle is 
suitably cut away to form a flat vertical face at the 
middle of its length and two 120 deg. faces at each 
end. In end view the planes of all five springs 
intersect in a line coincident with the axis of the 
axle. In elevation the side sprmgs run from the 
bracket to the axle in an inclined direction, the 
inclination being to the right on the right-hand side, 
and to the left on the left-hand side. This inclination 
of the side springs permits the fulcrum to resist 
force applied parallel with the axis of the axle. 
The springs are fixed to the bracket and to the axle 
by bending them over round-edged keeps and by 
applying second keeps to the bent-over ends, bolts 
or studs passing. through the keeps and springs to 
secure the to the bracket or axle. Provision 
is made for the self-alignment. of the springs in order 
that they may be evenly stressed throughout their 
width, and not be subjected to a ing action. 
Provision is also made, by means of excentric bushes, 
for tightening up the whole system of springs after 
erection. 

The maximum rotary movement of the balance 
frame on its fulcra is not more than 4/,, deg., namely, 
1/4, deg..on each side of the zero position. In use 
all the springs are in pure tension. The main load 
is taken by the central spring, which is accordingly 
proportionately wider than the auxiliary, or side, 
springs: ‘ 

As a test, two fulcra of this type were assembled 
42in. apart with their axes in line. The main spring 
in each case was: 2in..wide by 0-008in. thick. The 
auxiliary springs were 0-55im. wide and 0-004in. 
thick. The springs were of steel and had a. breaking 
stress of about 100 tons per square inch. The brackets 
of the two fulcra units were bolted to a base plate 
and the two spindles were connected and fitted with 
a weigh beam. A vertical load of 1600 lb. was applied 
to the system. On trial it was found that a detectable 
movement was produced when a weight of 0-0002 Ib. 
was placed on the weigh beam at a leverage of 18in. 
The system returned to its original position when the 
weight was removed. By tilting the system to an 
inclination of 1 in 15, a component load of about 
100 lb. was applied along the fulcrum axis. In this 
condition the same sensitiveness was registered. 

Even greater refinement was secured by replacing 
the single main spring by two springs similar to the 
auxiliary springs, all the springs being 0-25in. wide 





flanked on each side by two springs inclined at plus 





by. 0-002in. thick. Under a vertical load of 40 lb. 
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a detectable movement was indicated when the weigh 
beam was loaded with a postage stamp placed at a 
The system returned to its zero 
Approxi- 


leverage of 2in. 
position when the stamp was removed. 
mately 10,000 postage stamps weigh | Ib. 


In Fig. 6 we illustrate the three fulera at one 
The transference of the 
axis of suspension from one fulerum to another is 
effected by means of a small three-phase motor, 
which, through reduction gearing of high ratio, drives 
When this shaft rotates it operates ir 


side of the balance frame. 


a cam shaft. 











SHEET ast 
Foneny pa ==-4 


eh we ah oe 


succession certain levers carrying fittmgs which 
engage with the fulcra. The shaft also carries an 
additional cam which, when the third pair of fulera— 
the rear pair—is brouzht into use brings the counter- 
weights previously mentioned into action for the 
purpose of shifting the centre of gravity of the balance 
frame vertically beneath the horizontally displaced 
axis of suspension. 

The balance frame is in the nature of a pendulum. 
When, therefore, it is deflected through an angle 6 
it experiences a restoring moment w/ sin 6, where w 
is its weight and / is the distance of its centre of 








an aerofoil is being measured. 


measured. 

















and when the force is high the moment should be 
heavy. An additional reason for providing means 
for controlling the restoring moment is to be found 
in the fact that the shifting of the axis of suspension 
from one pair of fulcra to another alters the restoring 
moment by changing the distance of the centre of 
gravity of the balance frame from its axis of 
suspension. 

The means provided for controlling the restoring 
moment consist of an “‘ instability ” and a “ stability ” 
magnet situated at the lowest point of the balance 
frame. The instability magnet is illustrated in Fig. 7. 














of the aerodynamic forces to be measured is very 
wide. It may be 1000 lb. or more when the maximum 
lift of an aeroplane model is being determined, or 
it may be as low as 3 lb. or 41b. when the drag of 
It is obviously 
desirable, therefore, that the significance of any 
angular error in the zero setting of the balance should 
be under control in order that it may be varied to 
suit the magnitude of the aerodynamic force being 
In other words, when the aerodynamic 


force is low, the restoring moment should be light, 


- 5—CONSTRUCTION OF BALANCE FRAME FULCRUM 





frame, which, when the frame swings, moves hori. 
zontally between the magnetic poles. When the 
frame swings to one side or the other, the armature 
moves out of alignment with the poles and experiences 
an attraction acting to make it recover alignment 
with the poles. In this case the attraction is additive 
with respect to the attraction of gravity, and, conse 
quently, acts to increase the gravitational restoring 
moment. In both cases the force exerted on the 
balance frame is approximately proportional to the 
displacement and to the current flowing in the magnet 
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coils. The devices therefore frictionless 
springs of variable stiffness. 

In addition to these magnets, the balance frame 
at its lowest point carries an oil dashpot for damping 
out any oscillations which the system might acquire. 
The magnitude of the damping force exerted by this 
dashpot is under control, the openings in the plunger 
being variable by means of an electro-magnetic 
device actuated from a point external to the tunnel. 

It can readily be proved from the theory of dimen- 
sions that if an aerofoil of area S is exposed to a fluid 
of density ¢ and viscosity ~ moving with a velocity 


serve as 
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FIG. 6— 


gravity below its axis of suspension. This restoring 
moment does not enter into the actual measurement 
of the forces on the model under test. The force 
at the coils required to balance the aerodynamic 
reaction on the model is measured when the balance 
frame is in the zero position—that is to say, when 
its centre of gravity is directly below the axis of 
suspension and the restoring moment is consequently 
zero. Nevertheless, the magnitude of the restoring 
moment is of importance, because it directly affects 
the significance of any angular error made in setting 
the balance frame to the zero position. The accuracy 
with which that setting can be made may be taken 
as being independent of the magnitude of the aero- 
dynamic forces being measured. Hence, if the restor- 
ing moment is constant, the angular error will 
represent a force of constant amount. The range 








THE BALANCE FRAME AND THE THREE FULCRA 





FiG. 7— INSTABILITY 


It consists of an electro-magnet attached to the 
fixed framework with a north and a south pole piece 
bolted across its ends and two armatures, one on 
each side of the magnet, attached to the balance 
frame. As the balance frame swings to one side 
or the other, the magnetic attraction ceases to be 
equal on the two armatures, and the net force 
exerted is one acting to pull the balance frame in 
the direction in which it has moved. The net force 
is, therefore, subtractive with respect to the attraction 
of gravity on the balance frame as a whole, and as 
a consequence acts to reduce the restoring moment. 
The stability magnet lies on the opposite side of the 
balance frame at its lowest point. It consists of an 
electro-magnet, attached to the fixed framework, 
with its north and south poles arranged in a vertical 
plane, and of an armature, attached to the balance 








MAGNET AND DASHPOT ON BALANCE FRAME 


V, the lift experienced by the aerofoil will be given by : 
L=k,8 pe V*.f (LV e/u), 

and the drag by 
D=h,S ¢ V?. f’ (lV e/u). 


In these expressions k;, and kp are non-dimensional 
coefficients, while the expression within brackets 
is the Reynolds number. The precise form of the 
the functions f ( ) and f’(  ) are not known, 
but they will have certain definite values for any 
given value of the Reynolds number. Hence, if 
the lift or drag of a model aerofoil is measured, 
the coefficient k, or kp obtained when the measured 
value of the lift or drag is divided by 8 e V® will 
be applicable. to all other geometrically similar 
aerofoils similarly situated with respect to the direc- 
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tion of flow of the fluid, provided the Reynolds 
number is the same in all cases. 

The high-pressure wind tunnel, as has already 
been remarked, gives a means of realising test 
conditions yielding Reynolds numbers comparable 
with those appropriate to full-scale conditions. 
The experimental data sought are the lift and drag 
coefficients. Hence, the experimental requirements 
are a means of determining the Reynolds number, 
a knowledge of the area of the aerofoil, a means of 
determining the density and the velocity of the air 
current—or, alternatively, the value of the product 
o V? as a single factor—and a means of measuring 
the lift and drag at various angular settings of the 
aerofoil relatively to the wind. 

The manner in which the lift and drag are measured 
has already been sufficiently explained. These measure- 
ments have, however, to be made at various angular 
settings of the aerofoil. It is, therefore, necessary 
to provide means of adjusting the angle of incidence 
to known values and, as usual, the means provided 
must be susceptible of control from a station external 
to the tunnel. To this end the aerofoil is mounted 
to turn, relatively to the balance frame, about a 
horizontal axis. To this axis motion is contributed 
through reduction gearing by an electric motor, 
the armature of which can be stopped at intervals 
of 72 deg., according to which of the poles are ener- 
gised. The energisation of the poles is controlled 
by hand from a commutator with five contacts on 
its periphery. This commutator, with all the other 
instruments and controls connected with the tunnel, 
is mounted on a table in the tunnel building. By 
this means the angular setting of the model can 
be varied through steps of } deg. at a time. The 
commutator steps are numbered. From the fifth 
the contact passes on again to the first, but the 
incidence of the model continues to increase. To 
reduce the incidence the direction of rotation of the 
commutator is reversed. 

An important detail connected with the actual 
measurement of the lift and drag is the means pro- 
vided for indicating to the operator when the balance 
frame is exactly in the zero position. The circuit 
employed is represented in Fig. 8. On a convenient 
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FIG. '8—ZERO-POSITION INDICATOR 


moving part P of the balance frame two armatures 
A are fixed to operate in conjunction with two small 
magnets M on opposite sides of the part P. These 
two magnets form two arms of an A.C. Wheatstone 
bridge. The other two arms are two equal coils C C, 
wound on a soft iron core. In the gap of the core is 
a moving coil carrying a pointer which reads against 
a seale. This coil is connected across the bridge. 
When the movement of the balance arm disturbs 
the equality of the inductances of the magnets M M, 
an A.C, is set flowing in the moving coil, and as this 
coil is in the alternating field produced by the bridge 
current, a deflection is registered. The needle of 
the moving coil follows the movement of the balance 
arm in a magnified ratio, but with almost a linear 
relationship. Hence, as the current through the 
main balancing coils at the top of the balance frame 
is varied, the movement of the frame can be watched 
at the needle of the moving coil almost as directly 
as if the balance arm itself were kept under 
observation. 

The product p V* has to be measured with con- 
siderable accuracy. No attempt is made to measure 
the velocity and the density separately. Advantage 
is taken of the fact that the dynamic head in the jet 
of air as given by a standard Pitot. tube is $e V*. 
To this end a curved tube manometer was constructed 
by Messrs. John Brown and Firth’s, which, it was 
believed, would be capable of withstanding the fulk 
pressure of 25 atmospheres existing at times inside 
the tunnel. This manometer has two thick walled 
glass tubes cemented into a groove machined in a 
support of cast steel. The pressure is transmitted 
to the manometer through small-bore copper piping. 
For calibration purposes one of the glass tubes was 
connected to a standard Pitot in the tunnel jet, 
and the other glass tube to two holes in the tunnel 
wall. Following the calibration the standard Pitot 
was disconnected. The pressure difference between 
the two holes in the wall—of the order of 4ft. head 
of water—when applied to one tube of the mano- 
meter, can be used as a direct measure of the value 
of p V? in the air jet. 

_ This manometer served a very useful purpose, 
in so far that it permitted an alternative means of 


determining p V? to be calibrated. . Difficulty, how- |: 


appdrently caused by the virtual impossibility of 
removing all internal stress, even with the most 
careful annealing—and as a consequence the mano- 
meter is now used only as a standby and for checking 
purposes. In normal running the value of 9 V? is 
deduced from an internal pressure gauge. This gauge 
embodies a short tube, one end of which is open to 
the pressure of the working section of the jet, while 
the other end is open to the pressure in the return 
duct. The difference of these two pressures is of 
the order of 4ft. of water and, when accurately 
measured, can, in conjunction with the calibration 
data provided by the glass tube manometer, be used 
to give the value of p V*. The tube is 1}in. in internal 
diameter. Within its bore there fits a disc with a 
clearance of 0-03in. The force on this disc is balanced 
and measured by means of three electrical coils in 
a manner similar to that employed for measuring 
the force required to balance the aerodynamic 
reaction on. the model under test. If there were 
no leakage past the disc the force on it would be a 
direct measure of the pressure difference between 
the two ends of the tube. With the clearance stated 
the force amounts to about 98 per cent. of the no- 
leakage value, the exact percentage depending upon 
the wind speed. 

Preparations are being made for the fitting of 


This 
means consists of an internal U-tube with its ends 
connected to suitable points of pressure difference 


a third alternative means of determining ¢ V*. 


in the return and working sections of the jet. The 
tube will be mounted to turn about an axis 
midway between its limbs. The force required 
to balance the difference of head of the liquid im 
the two limbs will be measured by means of electrical 
coils. 

The pressure of the air in the tunnel is measured 
by an ordinary pressure gauge. The temperature 
of the air is obtained from a direct-reading resistance 
thermometer, specially constructed for the purpose 
in the Physics Department. From the figures for 
the pressure and temperature, the viscosity and the 
density of the air can be deduced. Knowing the 
density p and the value of pe V*, the velocity V of 
the jet can be determined. With the data thus 
provided the value of the Reynolds number can be 
calculated. It may be noted that the accuracy of 
the value of this number calculated from these data 
is less than the accuracy of the value of p V? deduced 
from direct measurements. This fact is not of materia 
significance, for the coefficients sought, namely, 
k;, and ky are much more sensitive to changes in the 
value of p V? than they are to changes in the value 





of the Reynolds number. 
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_— following two papers were presented on the 
afternoon of Wednesday, March 8th, and were 
then discussed together : “The Electrical Conductivity 
of Aluminium Wire,” by A. J. Field and J. H. 
Dickin, and ‘‘ Graphitic Silicon, Heat Treatment and 
the Electrical Conductivity of Aluminium,” by L. H. 
Callendar. 


THE ELECTRICAL CONDUCTIVITY OF ALUMINIUM 
WIRE. 


£F, tad h. ti 





The conductivity of hard-drawn wire is Z 
and hot-rolling conditions and the characteristics of the rolling 
mill. Heat treatment of the rod or finished wire increases the 
conductivity, the increase depending on the amount of work 
hardness prior to treat t pplication of heat treat- 
ment to actual production has been studied. 

As with all metals, impurities affect the conductivity—iron 
less so than silicon. 

The effect of the various heat treatments on the constitutional 
changes of the silicon has been considered. 

GRAPHITIC SILICON AND THE ELECTRICAL 
CONDUCTIVITY OF ALUMINIUM. 

Results by a new method show some effects of heat treatment 
of the metal on the graphitic silicon figures obtained from sheet, 
wire, and cast aluminium. The first separation of graphitic 
silicon is shown to correspond in certain experiments with the 
beginning of a rise in the electrical conductivity of the metal. 
The method used for these experiments seems to give an indica- 
tion of changes in the form of the silicon in the metal. 


Dr. A. G. C. Gwyer said the work described in both 
papers had been carried out by members of his staff, 
and when he himself suggested the research he had 
in mind a rather ambitious programme, namely, 
an endeavour to obtain by chemical means a quantita- 
tive measure of that which had been found consti- 
tutionally, and that was what Mr. Callendar had 
tackled. If it could be shown that the first changes 
of conductivity coincided with the first increase of 
graphitic silicon, as measured chemically, then the 
chemical method was capable of predicting the free 
silicon at an early stage of precipitation. Mr. 
Callendar set out to prove that and had succeeded. 
The chemical method was also useful in cases where 
the electrical method could not be adopted. 

Professor T. Turner referred to investigations 
which he had described many years ago on the deter- 
mination of the effect of silicon in cast iron, and 
drawing an analogy between that work and that 
described in the present paper suggested the possi- 
bility of a silicon residue in the method of treatment 
adopted by Mr. Callendar as had been found in the 
case of grey cast iron treated with hydrochloric acid. 
Dr. R. Seligman said the majority of Mr. Callendar’s 
work had been published elsewhere, and it was neces- 
sary to emphasise the fact that the part which was 
not presented to the Institute was of vital importance 
to chemists engaged in dealing with aluminium. 
The paper pointed out that the ratio of free to 
dissolved silicon was of great importance from the 
electrical point of view, but it might also have been 
said by the author to be important from the chemical 
point of view. The matter of supreme importance 
to those who used aluminium in chemical industry 
was the condition of the silicon in the aluminium, and 
for that reason he, for one, welcomed the new method 
of attack described in the paper. There was, however, 
a curious difference between the requirements of 
those using the metal for electrical purposes, and 
those using it for chemical purposes, inasmuch as 
for electrical purposes it was desired to have the 
silicon precipitated in a certain form, whilst those 
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using the metal for chemical purposes wanted it 
dissolved. There was, therefore, the question 
whether these two factors were in conflict in preparing 
wire for transmission lines and whether, for instance, 
it would be necessary to sacrifice something im 
resistance to atmospheric corrosion in order to obtain 
higher conductivity. - 

Dr. W. Rosenhain said the author distinguished 
between silicon in apparently three essential condi- 
tions, namely, dissolved, molecular, and graphitic 
or crystalline. Such a distinction was justified 
from the evidence as to chemical attack, but whether 
the actual descriptions were justified was another 
matter, and he challenged the use of the word 
‘* molecular ” in connection with metallurgical work 
of that kind. In the chemical method described 
there was a new method of attack upon our ideas of 
precipitation, and if we could get a closer correlation 
between them and the stages of the precipitation 
phenomenon themselves, we should be able to 
progress. For that reason he suggested that a close 
correlation of that kind of work and the X-ray 
constitution of the changes going on in the lattice was 
highly desirable. 

The reply to the paper by Messrs. Field and Dickin 
will be given in writing. 

Mr. Callendar, replying, said that for corrosion 
resistance it was preferable to have the silicon 
mainly in solution, and it was a disadvantage from 
that point of view to have it precipitated. 

Sir Henry Fowler was again in the chair, when 
the meeting was resumed on Thursday morning, 
March 9th. 

The first paper was “ The Distribution of Porosity 
in Copper Ingots,” by Mr. N. P. Allen. 


POROSITY IN COPPER INGOTS. 


The distribution of porosity in typical works’ copper ingots 
has been studied by means of systematic density determinations 
throughout the ingot. Tough-pitch high-conductivity and 
arsenical per, cadmi opper, and deoxidised copper 
ingots have ‘been examined, and a study has been made of certain 
arsenical-copper ingots cast under pressure. The results show 
the existence of regular variations of density, the nature of 
which is discussed. 


Dr. H. W. Brownsdon said that some useful 
conclusions could be drawn from the observations 
in the paper, but it would have been helpful to know 
if there was any oxygen segregation during the cooling 
of the ingots which might lower the ratio of oxygen 
content to hydrogen content and give rise to local 
porosity. That might be a possible explanation of 
some of the regions of high porosity. 

Mr. W. F. Brazener said that so-called porous 
ingots of tough pitch copper became, after going 
through the normal hot and cold processes, entirely 
sound ingots with a density of approximately 8-9 
or slightly more. To all intents and purposes the 
porosity which had appeared in the ingots disappeared 
after hot and cold working. That brought him to 
what he regarded as the crux of the matter, viz., 
what was porosity in tough pitch copper? Were 
the cavities actual cavities from which the gas had 
been expelled during solidification, or were they 
actually small pockets containing gas? If each of 
the cavities was more or ‘Jess vacuous, the process 
of obtaining a sound piece of copper from a relatively 
porous ingot was rather simple to follow. If, however, 
the cavities contained gas, the. mechanism was not 
so simple. One would suspect that if there was gas 
in the cavities it would go into solution. The general 
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porosity of copper did not worry the manufacturer 
so much as the segregation of gas which caused 
blisters. A point requiring further investigation 
was to know exactly what determined whether that 
gas went into solution, and what determined whether 
the gas segregated to give the larger pockets of gas 
which apparently did not go into solution, but 
created blisters on the copper. The observations 
in the paper on the cadmium-copper ingot were of 
very great interest, but the actual reason for the 
intense unsoundness was very difficult to under- 
stand. In works practice it had been found that 
changing the brand of ingot without changing any- 
thing else would cause an increase in density. Whether 
certain types of ingot under certain conditions con- 
tained more hydrogen than others, which caused 
difficulty in getting a sound ingot, he did not know, 
but that was a point worth investigation. The point 
to be emphasised, however, was that even if the 
tough pitch copper ingot was apparently unsound, 
the copper produced would be relatively sound. 

Mr. R. Lloyd Gibbins referred to some experiments 
he carried out some time ago as the result of an idea 
he had that the porosity was not present in the 
furnace to the extent it was in the billets after 
casting. The result of those tests was to show that 
it was necessary to get the metal out of the furnace 
into the ingots in the same condition as it was in the 
furnace. If that were done then porosity would 
not trouble the manufacturer at all. The whole 
difficulty, however, was to get the metal into the 
moulds after it had been refined in the furnace. 

Dr. Walter Resenhain said that the author had 
done a good deal to clear things up, but, at the same 
time, he, the speaker, had yet to see proof that a 
blow-hole was really welded up and effectively 
joined by subsequent working, and particularly cold 
working, whether gas was there or not. In pressure 
casting a large proportion of the pressure never went 
on to the liquid metal at all. The end plate on the 
top largely formed a bridge and carried a very 
large part of the load, and that probably affected 
the calculations very considerably. There were 
other methods of getting sound castings than pressure 
casting, and that method was in course of abandon- 
ment for that reason. Also, there was an interaction 
between the oxide content in the outer skin of the 
copper and the graphitic contents of the cast iron 
mould, and: copper moulds were used with great 
advantage in many cases. 

The author said he had carried out some experi- 
ments and had found that unsound copper which 
had been hot and cold worked from a cross section 
of about 3in. round to }in. round had very con- 
siderably increased in density. At the same time, 
he was inclined to conclude that although the blow- 
holes had not been entirely removed, they had been 
very largely compressed. Certainly, however, there 
was not much difference in the mechanical properties 
of material produced without blow-holes and similar 
material in which the blow-holes had been more or 
less removed after the working operation. There 
was a difference in the cast state, but not after 
working. 

A paper by Mr. N. P. Allen and Mr. T. Hewitt 
on “* The Equilibrium of the Reaction Between Steam 
and Molten Copper ” was next dealt with. 


REACTION BETWEEN STEAM AND MOLTEN COPPER. 


An experimental method is described for determining the 
equilibrium conditions in the reaction between steam and molten 
copper, and results are reported which have been obtained over 
a temperature range of 1090 deg. to 1350 deg. Cent. and a 
water vapour pressure range of 90-350 mm. of mercury. The 
behaviour of the system is consistent with the ordinary mass- 
action laws, and the oxygen dissociation pressure of cuprous 
oxide has been calculated. 


Professor D. Hanson said the results recorded 
in the paper were, in their present form, entirely 
theoretical, but they had a great practical applica- 
bility and already much of the behaviour of copper 
in practice had been either explained or made much 
more reasonably intelligible by the application of 
the results of that research. It was important that 
the work should be continued. 

Dr. A. G. Ramsay remarked that the work recorded 
was of fundamental importance and must be made 
use of by technical people in works. If anyone was 
frightened, as he was, by huge pages of thermo- 
dynamical deductions and complicated formule, 
they had only to turn to the conclusions at the end 
of the paper, and they would be all right. When 
next the standard text-books on copper were revised, 
the dreadfully vague chapters on the mechanism 
of the production of tough pitch copper would need 
to be modified and modernised. on the lines set out 
in that paper. . 

Dr. C. H. Desch asked what was the actual depth 
of the layer of copper in the bath, because the authors, 
in the time allowed, appeared to have had no difficulty 
in obtaining equilibrium. In experiments where 
gases had to be brought into contact with liquid 
metals, the great problem was to obtain equilibrium. 
Where steam was reacting with copper, it might be 
easier to obtain equilibrium than where the process 
was one of a simple solution of two relatively inert 
gases in a metal. The paper certainly cleared up 
what had been a controversial question. 

Mr. Allen, in his reply, said the depth of metal 
in the bath was about #in. Equilibrium was obtained 
in about five hours, and it was more rapidly obtained 
from the hydrogen side than from the oxygen side. 





A third paper in which Mr. Allen was also co-author 
was then presented, viz., ‘‘ An Investigation of the 
Effects of Hydrogen and Oxygen on the Unsound- 
ness of Copper-nickel Alloys,’’ by- Mr. Allen and 
A. C. Street. : 

UNSOUNDNESS OF COPPER-NICKEL ALLOYS. 

About ten alloys covering the range of the soppee ane 
alloys have been investigated. On melting in hydrogen, all 
the alloys took up enough gas to render them very unsound on 
casting, the t of unsound varying in a complex manner 
throughout the series. All the alloys melted in hydrogen could 
be largely degasified by passing nitrogen over the melt; this 
degasification was rapid, but was appreciably slower in alloys 
containing about equal proportions of copper and nickel. 
Alloys so degasified cast soundly provided that oxygen was 
absent. When oxygen was present, a second form of porosity 
appeared, provided that the oxygen exceeded a certain critical 
content. This “ critical oxygen content ” varied with the com- 

osition of the alloys, and was low for all alloys containing 

low 30 per cent. nickel, and of the order of 0-02 per cent. 
for alloys richer in nickel. The second form of porosity was 
due to the reaction of oxygen with hydrogen in the melt, and 
the ‘‘ critical oxygen content’ appeared to be connected with 
the solid solubility of oxygen in the alloy. 


Mr. W. R. Barclay said that his own experience 
of that matter was gained in trying to deal with 
impure materials in electric are furnaces, and par- 
ticularly with carbon-containing materials. There- 
fore, he was principally interested in that section 
of the paper dealing with the addition of oxides. 
He took material containing a fairly high carbon 
content and attempted to reduce the carbon by 
adding nickel oxide. Very often unsound castings 
resulted, and the paper had made it obvious why. 
Eventually, however, sound castings were obtained, 
the trouble being overcome by a very careful control 
of the temperature of the slag on the surface of the 
bath, and particularly of the pouring of the ingots. 
One of the principal difficulties in the commercial 
production of these alloys was associated with the 
point mentioned by Mr. Gibbins in the discussion 
of the first paper by Mr. Cook, viz., how to get the 
metal into the mould in the same condition as it was 
when in the furnace. By far the greater proportion 
of nickel-copper alloys was now being produced by 
electric arc furnace melting and by a close study 
of the conditions on the furnace platform it was 
possible to obtain perfectly sound material in the 
furnace, but it was a very difficult matter to get 
that perfectly sound material equally sound in the 
ingot mould. 

Mr. S. V. Williams referred to some experiments 
he had carried out on nickel-chromium and molyb- 
denum alloys, and said that when the metal was 
allowed to solidify in the crucible, sound ingots were 
obtained without any nitrogen treatment, whilst 
the period at which it was necessary to hold the metal 
molten in hydrogen in order to obtain sound ingots 
on solidification varied with the amount of oxide 
present in the metal. ’ As long as sufficient time was 
allowed for the oxides to be reduced, sound ingots 
were obtained when the metal was allowed to solidify 
in the crucible. When the time allowed was insuffi- 
cient the resulting unsoundness was explained as 
being due to a reaction between the hydrogen and 
the oxides. When casting in air, there was the same 
reaction going on between the hydrogen coming 
out of solution, and the oxygen of the air on the 
film of oxide formed on the metal during pouring. 

Mr. 8S. L. Archbutt remarked that the work of 
Smithells and Wood showed that they had been 
able to get sound copper ingots in an atmosphere 
of hydrogen provided the oxygen was completely 
removed ; but it was admitted that when that metal 
was poured the ingots became unsound again. Would 
it be possible to produce sound ingots by melting 
and actually pouring in an atmosphere of hydrogen ? 

Mr. Allen, replying to the discussion, said the two 
chief points that had arisen were the importance of 
understanding what happened when a metal was 
deoxidised and whether metal melted in hydrogen 
produced a sound casting. The first was bound up 
with the question of cooling. As regarded the second 
point, in his 1930 paper he published some results 
obtained by saturating copper with hydrogen and 
solidifying it at various rates of cooling, and it was 
found that the slower the rate of cooling the greater 
the probability of soundness. That was attributed 
to diffusion. It was necessary to melt in hydrogen 
for a sufficient time to remove oxygen, otherwise 
there would be a great deal of porosity. 

The next paper was entitled “‘ Note on the Influence 
of Volatile Chlorides on Magnesium and on Copper,’ 
by J. D. Grogan and T. H. Schofield. 





VOLATILE CHLORIDES IN MAGNESIUM AND COPPER, 


The ‘soundness of magnesium is improved by melting the 
metal under a flux and treating with the vapour of certain 
volatile chlorides. Treatment with titanium tetrachloride 
does not produce an alloy molten at the usual casting tempera- 
ture of magnesium alloys. The density of cathode copper is 
raised by melting under borax and treating with carbon tetra- 
chloride, but not with titanium tetrachloride. The electrical 
conductivity of the treated copper is low, nipped owing to the 
absorption of a small quantity of iron by the molten metal 
during treatment. 


Mr. N. P. Allen said his chief interest was in 
knowing whether carbon tetrachloride was capable 
of removing the gas to such an extent that when 
oxygen got to the metal there was no unsoundness. 
It was easy to degasify copper with various reagents 
so that it would be sound provided oxygen was absent, 
but he had tried without success to get metal into 
such a condition that after degasification it remained 
sound, when oxygen was added. At the same time, 


he had always felt that that failure was due to some 
fault of his own. Iron had a definite deoxidising 
effect on copper, and perhaps that accounted for the 
high density obtained. If the ingots were spongy 
at the top and hydrogen was there, the unsoundness 
of the castings would be due to lack of oxygen and 
not to lack of gas. 

Mr. Grogan replied that he admitted that the work 
was of a somewhat scrappy nature, and he did not 
know really what the conditions of the iron and 
oxygen were in the metal. The side of the top edge 
of the ingot was slightly spongy. 

The final paper presented at the meeting wa: 
entitled “‘ The Application of the Diamond Pyrami| 
Indentation Test to Copper and Copper-rich Alloys 
in the Form of Thin Strip,’’ by M. Cook and E. C, 
Larke. 

INDENTATION TEST FOR THIN STRIP. 

A study has been made of the practicability of using, in the 
testing of thin metallic ee a by the diamond pyramid 
indentation method, smaller loads than those now specified, 
and also of the degree to which the anvil effect influences tho 
results when standard loads of 5 or 10 kilos. are used. Tests have 
been carried out on copper, 70 : 30 brass, and phosphor-bronze, in 
the form of cold-rolled strip, each material being tested at seven 
different thicknesses between the limits 0-040in. and 0-0025in., 
and in four different tempers ranging from fully annealed to hard- 
rolled at each thickness, under loads of 0-5, 1, 2-5, 5, and 10 kilos: 
It would seem, from the present practical study of the applica 
bility of the test to commercial routine testing of thin materials, 
that the use of very small loads is neither necessary nor desirable, 
for the degree of accuracy and consistency obtainable decreases 
with decreasing load. As the load is decreased, the results 
are affected to an increasing extent by external factors, such 
as the surface condition of the material under test, and, more- 
over, with decreasing load the diagonal length units indicate 
larger ranges of hardness numerals. Using a hardened steel 
anvil it has been found that copper can be tested under 10 kilos. 
down to 0-010in. in thickness and under 5 kilos. down to 0: 005in. 
for all ranges of temper, whilst brass and phosphor-bronze 
for all ranges of temper can be tested satisfactorily down to « 
thickness of 0-005in. under a load of 10 kilos. It has also been 
found that variations in the diamond pyramid hardness of 
the anvil, within the range of 140-700, have very little effect 
on the hardness results obtained, except on the materials 
0-005in. in thickness in the hard condition, which yielded 
low values when tested on the softest anvil used. 


Dr. G. A. Hankins said the paper had arrived at 
an opportune moment, because at the present time 
a British Standards Committee was endeavouring 
to arrive at a specification for hardness testing of 
thin metal strips and sheet, and the results set out 
in the paper would be very acceptable to that Com- 
mittee. In making those tests on thin materials, the 
authors had suggested that loads of less than 5 kilos. 
were neither necessary nor desirable. At the National 
Physical Laboratory considerable experience had 
been obtained’ with diamond pyramid hardness tests 
of thin materials with small loads, and as the result 
of that experience he would say that if it was possible 
to avoid using small loads, do so. They were difficult 
to measure, and there were small errors which became 
appreciable with small loads. Finally, there were 
such external conditions as the polish of the 
surface affecting the results. He recommended that 
small loads should be avoided if possible. Other 
tests at the N.P.L. suggested that in the case of the 
diamond pyramid test, a greater thickness than that 
at present specified in the existing British Standard 
Specification was necessary, if a really reliable result 
was to be obtained. The results at the N.P.L. 
did not fit in with the suggestion that for quite thin 
materials a load of from 5 to 10 kilos. should be 
used, if accurate results were to be obtained. Lack 
of uniformity in the material was one of the reasons 
for differences in results, and as the authors’ figures, 
in some cases, showed differences of 20 per cent., it 
was difficult to draw positive conclusions. There 
was, however, one series in which the variation was 
not more than 3 per cent., but despite the uniformity 
of the material under a load of } kilo., there was a 
successive reduction in hardness values with a load 
of 10 kilos. as the thickness diminished. The sort 
of net conclusion that he drew from the work was 
that the test could be used if an accuracy of from 
10 to 15 per cent. was sufficient, but if an accuracy 
of within 5 per cent. was required, some other form 
of routine testing would have to be adopted and the 
authors’ suggestions would have to be considered 
very carefully before they were adopted in such a case. 

Dr. Walter Rosenhain said the extension of the 
diamond hardness test to sheet of small dimensions 
was a matter of considerable practical interest. For 
a good many purposes the degree of accuracy shown 
in the paper would be sufficient. In presenting the 
paper, Mr. Cook had said that in order to determine 
‘the hardness of thin sheet, the cupping test was 
useless for practical purposes, and the only thing 
that mattered was either the tensile or hardness test. 
He was not sure, however, whether that was quite 
correct. There was another test that was very 
effective, and that was the repeated bending test. 
It was very sensitive to variations of hardness pro- 
vided it was carried out in a proper manner without 
imposing tension on the test piece. That, however, 
did not affect the value of the paper in any way, 
because if the hardness test could be used it was 
undoubtedly quicker and had many advantages ; 
but there were difficulties about it. However, it 
was not quite fair to say that it and the tensile 
test were the only tests available. 

The President said he had been impressed by what 
the authors had said about the effect of surface 
finish, although it had only been dealt with super- 





ficially. During the past twelve months he had had 
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tests carried out with regard to the effect of hardening 
the surface of steel and copper. It was, however, a 
difficult matter to get a standard finish, and the finish 
had a marked effect upon the skin hardness of the 
metal. He hoped the results of his tests would be 
ivailable before long. In the case of thin films of 
paint, tests on which had been carried out by the 
Dupont people in America, the diamond hardness 
test could not be used because it would go through 
ihe covering. The Brinell hardness in that case gave 
fairly consistent results. 

Mr. Cook, replying, joined issue with Dr. Hankins 
over the question of the accuracy of the diamond 
pyramid method of testing, and claimed that it was 





quite possible to get an accuracy of 5 per cent., and no 
better result could be expected under normal condi- 
tions. In the testing of copper, phosphor-bronze, 
&c., 5 per cent. was not an outrageous margin ; 
indeed, it was quite an acceptable one. Although 
the repeated bending test was useful, he did not 
know of a machine on the market for carrying it out. 


It was announced that the May Lecture will be 
given at the Institution of Mechanical Engineers 
on Wednesday, May 10th, and that the Silver Jubilee 
Autumn Meeting will be held in Birmingham from 
September 18th to 21st. 








Leipzig Technical Fair. 
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\ LTHOUGH the past year in Germany, in common 
t\. with other countries, was one of industrial 
depression, close upon 2000 firms exhibited at the 
Leipzig Technical Fair, which began on Sunday, 
March 5th, and closed last week. The show was well 
attended by visitors, both from this country and the 
Continent, In spite of the depression in industry 
and the somewhat disturbed conditions in Germany 
during the past few weeks, views held by exhibitors 
were inclmed to be optimistic, and the opinion was 
freely expressed that in the coming year a revival of 
German industry will be seen. 

In the past we have almost entirely confined our 
descriptions of exhibits at Leipzig to the machine tool 
display arranged by the German Machine Tool Manu- 
facturers’ Association. This year, however, we propose 
to deal but briefly with the machine tool section and 
to describe at greater length, with illustrations, some 
developments in German switchgear which were 
shown in the electrical sections, along with some of 
the new oil engines of the medium and high-speed 
types which were to be seen at Leipzig and at the 
Automobile Exhibition which was held recently in 
Berlin. 


MacHIneé Toon DEVELOPMENTS. 


This year there were fewer new designs of machine 
tools than in previous years, but many of the exhibits 
were remarkable for improvements in detail. In 
general there is a tendency to make the increased 
use of Widia and similar carbide cemented tools a 
governing factor of design, and many of the machines 
shown have increased ranges of feed and speed with 
ample chip clearance. In many of the machines the 
design of bearings has evidently been carefully con- 
sidered, and pressure lubrication is freely used. 
There is &@ marked advance in the application of the 
hydraulie drive for both large and small machines, 
and its use was exemplified on boring, planing, and 
shaping machines, also on milling, grinding, and 
honing machines and saws. One of the largest 
exhibits shown was again that of Schiess-Defries, 
which firm showed a horizontal boring and milling 
machine, with a main spindle diameter of 180 mm. 
and an internal spindle diameter of 75mm. It is 
operated by push-button contro] and closely resembles 
the machine shown at last year’s Fair and described 
in our issue of March 4th, 1932. Schiess-Defries also 
showed a 350 mm. centre universal high-speed cutting 
lathe with examples of the firm’s latest vertical 
boring mill practice. One of the tool-boxes was 
equipped with the diaphragm-electrical type of tool 
dynamometer for directly m ing the three com- 
ponents of cutting foree. Other large exhibits were 
a 9000 mm. centre high-speed cutting lathe by H. A. 
Waldrich, of Liegen, which firm also showed a large 
planer with hydraulic drive. Among the large presses 
were a 1000-ton forging press by the Maschinen- 
fabrik Weingarten, and a wheel press by L. Schuler, 
of Géppingen. Henry Pels and Co. displayed a 
number of presses of various forms, all built up from 
heavy steel plates. A novelty in this section was a 
double drop forging hammer of 4000 metre-kilo- 
gramme capacity, shown by Beché and Grohs, of 
Hiickeswagen. This hammer has two tups of iden- 
tical weight, which meet each other at the same speed. 
Only the top hammer tup is driven, the bottom tup 
being mechanically but flexibly coupled with the 
upper tup. The new design, it is claimed, saves about 
a third of the weight of an ordinary hammer, and no 
anvil block is needed. It can be supplied either for 
compressed air or steam operation. 


MacuHinE Too. DicTIoNARy. 


Any reference to the machine tool section would not 
be complete without mention of the excellent six- 
language machine tool dictionary which has been 
prepared and published by the Machinen-Schau 
G.m.b.H., 41, Schliiterstrasse, Berlin, W.15, and 
covers about 600 types of machine tools, the names 
of which are given in German, English, French, 
Italian, Spanish, and Russian. There is an appro- 
priate preface in each language and an alphabetically 
arranged index. Some of the terms used may require 
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correction and the publishers request suggestions for 
later editions. 


ImproveD Tyres or SWITCHGEAR. 


Considering the progress that has been made in 
Germany in the direction of producing high-capacity 
circuit breakers which operate without oil, it is not 
surprising that apparatus of this kind was in evidence 
at the Fair. Despite the fact that research workers in 
this country have given attention to these breakers, 
British manufacturers have not as yet begun to market 
them, although there is little doubt that they will du 
so in the future. Both Siemens-Schuckert and the 
A.E.G. have now supplied a considerable number of 
these switches, which are apparently working just as 
satisfactorily as those that con ain large quantities 
of oil. While the two firms apparently hold 
different views regarding the theory of operation, 
and while one at present confines itself to one par- 
ticular form of oilless circuit breaker, both believe 
that the elimination of large volumes of oil marks 
an important step in electrical practice. Most elec- 
trical engineers should now be familiar with the lines 
on which oilless switches are constructed. The 
expansion breaker, Siemens-Schuckert explain, owes 
its conception to the fact that an expanding 
saturated vapour possesses a strong arc-quenching 
effort, irrespective of whether the fluid used in the 
breaker is an insulator or conductor. 

The separating of the contacts takes place in an 
enclosure in which steam under pressure is formed 
by the are. If this steam be allowed to expand 
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FiG. 1—RIGID TYPE EXPANSION CHAMBER 


adiabatically, then, by the opening of exhaust orifices, 
the are is safely quenched when the current passes 
through zero. In order to prevent the steam which 
leaves the chamber at high speed entering the switch- 
room, in which its presence would, of course, be 
objectionable, the steam chamber is connected with a 
condensing chamber, from which the condensate 
can return to the steam chamber. These conditions 
are met in the case of the Siemens-Schuckert breakers 
that were exhibited at the Fair by constructing the 
expansion chamber as shown in Fig. 1, in which A 
represents the steam chamber, B the condensing 
chamber, C and D the fixed and moving contacts 
respectively, and E exhaust pipes which enable exces- 
sive pressure rises due to heavy current rupture to 
be released. With pressures up to 10 kV, such an 
expansion breaker is capable of rupturing short- 
circuit currents up to 20,000 ampéres, the arc being 
quenched within two half cycles. The arc-quenching 
effect increases with the short-circuit current, the 
steam produced per half cycle also being increased, 
and resulting in a larger drop in steam pressure. If, 
however, the rigid type of breaker shown in Fig. 1 
be used for dealing with very heavy currents, exces- 
sive steam pressures from 750 Ib. per square inch 











upwards might be produced, and as the pressure drop 
is only accompanied by a large temperature drop 
with pressures of from 0 lb. to 450 lb. per square 
inch, circuit breakers for short-circuit currents in 
excess of 20,000 are provided with flexible expansion 


chambers. One of these expansion chambers is 
shown in Fig. 2, in which A is a stationary cylinder, 
B a bell-shaped part composed of insulating material, 
and C an insulating plate between A and B. All these 
parts are held together by means of springs D, and 
in the event of a large quantity of steam being gene- 
rated in the lower cylinder during the rupture of 
heavy currents, the plate C is moved upwards and the 
rapid expansion which takes place along the annular 
opening so formed causes the immediate extinction 
of the are. 

Under normal operating conditions the Siemens- 
Schuckert expansion breaker in its present form 
operates without the expansion effect being brought 
into play. Only when rupturing exceptionally heavy 
short-circuit eurrents which are rarely met with in 
practice, is an arc formed. Two types of indoor 
expansion breakers have been developed by Siemens- 
Schuckert—the R 602 type for short circuit currents 
up to 15,000 ampéres and designed for wall mount- 
ing, and the R 604 cubicle breaker mounted on rollers 
and for short-cireuit currents up to 30,000 ampéres. 
Parts such as the operating mechanism, no-volt 
releases, and auxiliary contacts, which have proved 
reliable on oil breakers have been retained, and with 
the latest type of oil cireuit breaker contact almost 
unaltered, it was possible from the beginning to 
construct expansion breakers capable of withstanding 
the switching in of circuits carrying up to 80,000 
ampéres. In order still further to prevent burning 
at the contacts when handling very heavy currents, 
a special metal was evolved which is much less readily 
burned than copper, and with this metal it was possible 
to retain the cireular female contacts with hydraulic 
damping which is a distinctive feature of the Siemens- 
Schuckert oil cireuit breaker. On the other hand, a 
great amount of research work had to be carried out 
in order to produce an insulating material, which, in 
addition to being robust, would be absolutely im- 
pervious to water. The material ultimately pro- 
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Fic. 2—FLEXIBLE TYPE EXPANSION CHAMBER 


duced is known as Repelit, and complies with these 
requirements. It is said to possess a high dielectric 
strength and a mechanical strength greatly exceeding 
that of the usual pressed paper compounds. The 
selection of the most suitable metal for constructing 
the steam and condensing chambers called for an 
equally extensive study, for the usual metals were not 
sufficiently corrosion-proof. 

Although tests have shown that it is fundamentally 
possible to break circuits up to the highest voltages 
in a liquid which consists essentially of water, it is, in 
spite of the use of anti-freezing ingredients, impossible 
to work with a temperature lower than about 13 deg. 
below zero Fah. An increase in the amount of these 
ingredients lowers the rupturing capacity and the 
operating liquid is no longer absolutely non-inflam- 
mable. The use of aqueous liquids also entails greater 
breaking distances which involve in turn. larger 
dimensions and increased cost. It is a generally 
accepted rule that outdoor circuit breakers must be 
capable of reliable operation at temperatures down 
to 40 deg. below zero Fah., and in exceptional cases, 
as in Russia, as low as 58 deg. below zero. The use 
of water under these conditions is therefore out of 
the question, A special liquid known as “ Expan- 
sine,” has solved the difficulty so far as indoor 
breakers are concerned, but outdoor breakers are 
filled with a special kind of oil, the coagulating point 
of which lies at 85 deg. below zero Fah., and which is 
said to have the least tendency to cracking of all 
known oils. As outdoor expansion circuit breakers 
only require 0-5-1 per cent. of the volume of liquid 
required by ordinary oil circuit breakers, it is thought 
that this solution will satisfy all requirements. As 
a rule, replenishment of the Expansine is only neces- 
sary at intervals of several months, and since the 
insulating parts are accessible, the breakers are easily 
cleaned. 

Fundamentally the mechanical operation of a 
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Siemens-Schuckert expansion or oil breaker is the 
same. When closing the breaker a tripping spring is 
compressed and by tripping the free release mechan- 
ism, the opening of the breaker is initiated. The 
operating mechanisms developed for oil circuit 
breakers, such as mechanisms actuated by a solenoid, 
compressed air, an electric motor, or a compressed 
spring, can therefore be used for the expansion 
breaker. Owing, however, to the higher tripping 
speed necessary for the latter and to the action of 
gravity against the direction of the moving contacts, 
slightly larger operating mechanism must be used 
than would be necessary with an equivalent oil 
eireuit breaker. Provided care is taken to ensure 
quick closing of the contacts, there is said to be no 
objection to closing the Siemens-Schuckert breaker 











Fic. 3—EXPANSION BREAKER--SIEMENS 


by hand, but as Expansine is considerably more con- 
ductive than oil, in the event of the breaker being 
closed very slowly it would act as a resistance before 
the contacts touched, and might be heated to boiling 
point. Nevertheless slow closing is of no consequence, 
provided the current does not exceed the normal 
rating of the breaker. Compressed air drives have 
proved particularly suitable for expansion breakers, 
and many of these equipments have been in service 
for long periods. 

Since the publication of the first information on 
these breakers unceasing efforts have been made to 
improve them with a view to reducing the space 
required. The illustration Fig. 3 represents the 
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FiG. 4—-OUTDOOR EXPANSION BREAKER 


jatest design of breaker of 10 kV 30 kA rupturing 
capacity. A modification of the cast iron base now 
enables the leads to the expansion chamber to be 
taken through the yoke, thereby permitting a more 
favourable arrangement of the leads in, cramped 
situations. Both this and a 10-kV breaker for 15-kA 
breaking current can be supplied with a built-on air 
compressor and a new installation comprising twenty- 
seven breakers in conjunction with compressed air- 
operated isolating links is said to have completely 
met all expectations. The rupturing capacity of a 
breaker of the type shown in Fig. 3 at 22 kV and 
33 kV is 400,000 kVA, all ratings being, of course, 
in accordance with the German Rules. 

A steadily increasing demand is being met by 
Siemens-Schuckert for indoor expansion breakers for 
voltages up to 60 kV and also heavy current breakers 
which have a second current breaker connected in 
parallel with the load breaker. In making the circui- 


the expansion unit, which must, of course, be dimen- 
sioned for the full current surge, closes first and is 
followed by the current unit, whilst in breaking the 
circuit the first impulse is received by the current unit, 
which opens while the expansion unit is still closed. 
As soon as the former has attained its off position, 
however, it transmits the operating impulse to the 
expansion breaker, which interrupts the circuit. 
With ordinary heavy current oil circuit breakers, 





Siemens-Schuckert explain, the heavy masses involved 


make it almost impossible to attain the requisite 
breaking speed, but with the scheme described this 
difficulty is overcome. Other advantages claimed 
are: (1) that the heating of the expansion chamber 
and consequent evaporation of the operating liquid 
remain unchanged up to the highest current value, 
i.e., 6000 ampéres ; (2) both load and current breakers 
are accessible and are consequently easily attended 
to ; (3) the spacing of the cubicles is the same for all 
circuit breakers for currents up to 4000 ampéres and 
is no greater than for 300 ampéres ;* (4) the current 
distribution between the load and current breakers 
is not dependent on contact resistance, but solely on 
the inductive resistance, which does not vary with 
time; and (5) the heavy current breaker can be 
supplied at comparatively low price. Adjustment of 
the current between the two units constituting the 
breaker is effected by the use of iron reactances. 
Owing to limitations of space we cannot consider the 
E.H.T. outdoor expansion breakers in detail, but it 
is worthy of note that Siemens-Schuckert consider 
that it is little short of senseless to fill each tank of a 
200-kV breaker with 20 tons of oil when a few quarts 
are sufficient to extinguish the arc. Tests with a 
flexible expansion chamber demonstrated that it is 
possible to reduce the are of 100-kV circuit breakers 
with multiple break from approximately 6ft. 6in. to 
approximately 5in., and this pointed the way to a 
radical alteration in the design of outdoor circuit 
breakers. Of the many possible designs that shown 
in Fig. 4 has proved the most desirable. The 
insulation of the live parts to earth is provided by 
porcelain supporting insulators, and since the three 
phases are separate from each other there are no 
creepage paths between them. The actual load circuit 
breaker which operates with about 1 per cent. of the 
liquid required by a corresponding oil circuit breaker 
is connected in series with an isolating switch which 
ensures that the load switch is relieved of all electrical 
stresses when it is open and as the isolating switch is 
interlocked with the load switch the untimely opera- 
tion of the former is avoided. On the load switch 
there is only one break per pole, which takes place in 
a multi-stage flexible expansion chamber fitted into 
a cylindrical vessel with compressed paper walls of 
considerable thickness. The porcelain mantle sur- 
rounding the compressed paper cylinder can never be 
subject to internal pressure, for it is not connected 
to the switching chamber. It is closed at the top by a 
flexible ring, which presents a large annular opening 
to the atmosphere on the slightest rise of internal 
pressure. . The illustration Fig. 5 shows a 100-kV 
outdoor transformer sub-station equipped with 
600-ampére compressed air-operated switches of this 
type with a rupturing capacity of 14 million kVA. 
The A.E.G. claims to have put a _ high-power 
rupturing capacity test plant into operation as far 
back as 1908, and to have carried out experiments 
which led to improvements in the design of explosion 
pots which subsequently made it possible to produce 
switches of the highest rupturing capacities and to 
reduce the quantity of oil in the tank to a fraction of 
what it was originally. But the risk of fire and explo- 
sions remained when switchgear of insufficient ruptur- 
ing capacity was connected to large high-tension net- 
works. In due course the A.E.G. engineers recog- 
nised that the problem of arc control resolved itself 
into a race between the building up of the dielectric 





strength in the are space and the growth of the voltage 


across it. It was realised that the function of the oil 
in an explosion pot was to form gases at high pressure 
which drove a current of oil through a nozzle to the 
arc, thus cooling the are and building up a de-ionised 
medium which prevented the are re-igniting after the 
current had passed a zero point. It was also con- 
cluded that the amount of energy in the are was 
directly dependent on its duration or length, and that 
it was necessary to aim at an interruption at the end 
of the first half cycle after the separation of the 
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Fic. 5—SuUB- STATION=WITH EXPANSION BREAKERS SIEMENS 


contacts. The knowledge led to the belief that the 
same effect could be achieved with a non-inflammable 
medium, which would remove the disadvantages of 
oil, and in 1924 the company began a series of experi- 
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Fic. 6—11-kV BREAKER AND OPERATING GEAR 


ments on circuit breakers, using water as a medium 
for generating steam in an explosion pot instead of 
oil gas as produced in the past. The development 
of water circuit breaker was continued until per- 














FiG. 7--22-kV BREAKER--A.E.G. 


fection in operation was obtained and the breakers 
became suitable for commercial service. Of the 
various theories that}have been advanced to explain 
the principle of these breakers none, the A.E.G. people 





contend, can replace the simple explanation given. 
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The liquid used in the A.E.G. breakers is water with 
the addition of some anti-freezing agent, and as every 
operation of the breaker causes a certain amount of 
liquid to be evaporated, and more particularly when 
heavy short circuits are cleared, a water tank is fitted 
to each pole of the breaker and automatically supplies 
water to the arc chamber after each interruption. 
Simultaneously with the development of the water 
breaker the A.E.G. also produced a compressed air 
breaker which, as is well-known, entirely obviates the 
use of a liquid, and as the air is taken from a storage 
tank the pressure can never exceed the storage pres- 
sure, and safety is ensured. The apparatus merely 
consists of a tank and compressor, either common to a 
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whether the installations are open or enclosed, they 
exclude the risks of explosion, fire, and smoke, which, 
although minimised in modern designs, still prevail 
where oil circuit breakers are used. Examples of the 
A.E.G. brcakers are shown in Figs. 6-9. The first 
illustration shows a 11-kV 350-ampére water breaker 
with a rupturing capacity of 100,000 kVA; Fig. 7 
a 22-kV 600-ampére water breaker with a rupturing 
capacity of 200,000 kVA; Fig. 8 a 100-kV 600- 
ampére air blast breaker with a rupturing capacity 
of 1} million kVA; and Fig. 9 an outdoor 30-kV 
sub-station equipped with air blast breakers. 

The compressed air break switch shown in Fig. 8 has 





two breaks, in series, per phase, one in the vicinity of 
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Fic. 8—AIR BLAST 


complete switching installation or to one tank on 
each breaker and an admission valve which, in the 
event of the breaker having to be opened, admits air 
to a plunger operating the tripping lever and to a 
nozzle which blows air on to the are, the air then 
escaping through a silencer. This air blast breaker is 
claimed to be suitable for any pressure between 3kV 
and 200kV and for rupturing capacities between 
100,000 and 4,500,000 kVA. As in tropical countries 
an exposed surface of water would be subject to con- 
siderable evaporation and would attract insects to a 
dangerous extent, the air blast breaker is claimed to 
possess important advantagesJso far as outdoor 
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Fic. 9—30-kV AIR BLAST 


installations are concerned. On the other hand, for 
indoor operation both the air blast and water breaker 
of the A.E.G. design are giving entire satisfaction. 
For the majority of purposes these new circuit 
breakers are said to have beaten oil circuit breakers in 
Germany. Whenever considerations regarding risk 
of explosions, fire, or smoke, or space requirements of 
the open type indoor and outdoor installations govern 
the decision, the oilless breaker is said always to be 
chosen, in spite of the fact that in most cases its price 
is above that of the oil circuit breaker. It remains to 
be decided whether the enclosure of these A.E.G. 
breakers in ironclad structures is advantageous, but in 








any case the makers point out that, irrespective of 
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the lower terminal and the other at the top. In one 
case the moving contact is operated by compressed air 
through the medium of levers, and in the other by the 
direct pressure of the air. In both cases the contacts 
are subjected to air blast and after the circuit has 
been broken by both sets of contacts, one closes 
automatically. The top part of each of the three 
breakers, above the base containing the operating 
mechanism, can be removed separately. 

The switches that contain liquid have been given 
two names, %.e., water breakers and expansion 
breakers, the reason being that the A.E.G. Electric 
Company contends that the latter term is mis- 
leading. 

(To be continued.) 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


BANKING AND INDUSTRY. 


Srmr,—As one of the engineers who has been guilty of 
publishing criticism of the “alleged shortcomings of 
bankers,” may I respectfully submit a reply to some of 
the statements of your anonymous banki-\g correspondent, 
as expressed in your issue of March 10 ? 

Your correspondent states that “ if a bank has deposits 
of £100 millions its maximum lending power is roughly 
£50 millions.”” Whether intentionally or otherwise, this 
gives the impression that the loan of £50 millions reduces 
deposits by that amount, whereas in fact the exact con- 
trary is true. No deposit is reduced and the total of 
deposits is increased by £50 millions, a share of which 
will be deposited in the lending bank. Hence the axiom, 
used by the Rt. Hon. R. McKenna, that “loans create 
deposits.” 

Your correspondent also states that “a limit is set to 
a bank’s advances by the size of its deposits, and this, 
in turn, is a matter quite outside its control.’ I beg leave 
to state that a very large body of economic opinion would 
differ from both these statements, because, from the 
axiom quoted above and from other well-known proofs, 
it is known that a free lending policy on the part of the 
banks will increase deposits at the same rate as loans are 
made ; and, if this should have the effect of increasing the 
percentage ratio of loans to deposits, the bank can purchase 
securities, which will again increase deposits, but will 
leave the loans constant ; so, in this way they can restore 
the ratio to any figure which seems to them desirable. 
In passing, it’ would seem from the information supplied 
by your correspondent, as well as from other investiga- 
tions into the matter, that the preserving of a fixed ratio 
of loans to deposits is a mere outworn convention. The 


cash,” equal to the amount which they know from experi- 
ence to be about the maximum which the public are likely 


to demand at one time. Should this maximum for any 
reason be exceeded, the banks must close and will run 
to the Government for assistance, as did the British banks 
in 1914 and the American banks in 1933. 

As to the amount of deposits being outside the control 
of one bank, this is only true to the extent to which 
recipients of loan money may not deposit this in the lend- 
ing bank. It should, however, hardly need emphasis 
that if all banks are pursuing the same policy the chances 
are very much in favour of the new deposits evening out, 
so that the axiom becomes literally true. In support of 
this, I submit that the banks are friendly to each other 
and to the Bank of England, so that their policies can 
easily be co-ordinated with that of the latter institution, 
with the result that, in fact, there is no limit to the advances 
or to the deposits which the banks in the aggregate can 
make or accept. The amount of bank cash which might 
appear to limit the total of deposits is controlled by the 
Bank of England, so that, in the words of your corre- 
spondent, “ the aggregate of deposits, with all banks taken 
together, is determined by the Bank of-England as the 
central controlling institution of monetary affairs in this 
country.” There appears, then, no limit to the amount of 
deposits, and consequently of money in circulation, that 
can be created in this way. 

Regarding the statement that in controlling the amount 
of money the Bank of England ‘“‘ must consider the larger 
implications, national and international,’ it has been 
suggested that these implications are really the interests 
of the bank itself and of similar foreign institutions, who, 
as manufacturers and sellers ef money, tend to control 
the supply in a manner which is opposed to the interests 
of the British people. 

I would, therefore, on behalf of all those who hold 
similar views, respectfully submit for the consideration of 
engineers the hypothesis that the only factor necessary 
for consideration in determining the optimum number of 
pounds sterling is the total cost of articles whose manu- 
facture is financed in that currency. It is a point not 
usually understood or admitted in banking circles that a 
sale of British goods for francs or dollars can only be a 
temporary expedient, as, for the manufacturer to recover 
his costs, which were incurred in pounds, he must imme- 
diately sell for pounds the franes or dollars he received 
for his product. The success or otherwise of his enterprise 
will thus entirely depend upon whether or not the Bank 
of England has maintained a proper supply of pounds, 
and if: the supply is inadequate, industry will languish, 
however much its products are required by the people 
of the world. 

We who hold these views submit that neither the 
foreigner nor international agreements are in any way con- 
cerned with the money supply of Britain, and that it is 
entirely our own business to ensure that the supply is 
regulated to depend solely upon the output of British 
goods and services, which is the real credit of the country. 
It appears to us to be obvious that the regulating of the 
money supply upon extraneous quantities like the effi- 
ciency of mining engineering (gold), or upon the whims 
of Frankfort, Lombard-street, or Wall-street, must 
inevitably lead to the supply of money getting out of 
step with the work which it has to perform, so causing the 
disagreeable alternatives of undesirable inflation of prices 
or the present ridiculous position of the people starving 
in the midst of plenty because they have not sufficient 
money to buy the goods which they have collectively made. 

In offering every apology. for trespassing to this extent 
upon your generosity in regard to space, I must make the 
excuse that it seems extremely important that your readers 
should be informed that many people dispute the facts 
as stated by your correspondent, and I hope that they 
may be given the opportunity of hearing this point of view, 
so that they may be able to judge between the pronounce- 
ments of the orthodox bankers and the reasoning of the 
engineers who seek to disprove them. 

M. W. Gorpon CumMine. 
Winslow, Bucks., March 15th. 


[Whilst we publish this letter so that the views on 
banking which have been adopted by a certain economic 
school may be presented, we need scarcely say that THE 
ENGINEER is not the appropriate arena for the discussion 
of such problems. Our articles were written with the 
purpose of informing and helping those who desire to 
make use of the banking system as it exists, and we cannot 
encourage a@ discussion on the merits and demerits of the 
general principles of British banking.—Ep. THE E.] 


RESEARCH LABORATORIES. 


Sirn,—We are engaged in compiling a handbook of 
“ Extra-University Research in Pure and Applied 
Science,” in which we propose to give data concerning 
commercial, endowed, and private research laboratories 
not included in the Universities’ Year Book. 

We do not wish to include laboratories and other 
institutions devoted solely to testing materials and 
products, collecting data and other work not of a develop- 
mental and original character. 

You would render us the greatest assistance by making 
the above facts known through your columns, so that 
firms and others who are engaged in research may com- 
municate with us. 

We propose to state type or types of research in progress 
(such as fundamental, new inventions, improvement 
in production methods, improvement in product), staff 





important point for bankers, as debtors to the public, is 
to preserve a proportion of what they describe as “ bank 
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patents. We should also like data of approximate floor 
space and annual expenditure. 
We hope that the publication will be of service to those 
with ideas, materials, instruments and services to market, 
and also to those anxious to be informed of these. We 
also believe that it will serve as an advertisement of, and 
a further spur to, the enthusiasm for progress in Britain. 
BERNARD W. Homan, 

Hon. General Secretary. 

The Association of Scientific Workers, 

70, Victoria-street, London, S.W.1, 
March 15th. 


LOCOMOTIVE PROGRESS. 


Sir,—With reference to ‘‘A Traveller's * interesting 
letter in your last issue, I, too, have wondered why at 
least one of the “‘ Scots ’’ was not built compound. The 
gauge difficulty is solved by a suggestion on page 34 of 
my book “‘ The Motion of Railway Vehicles on a Curved 
Line,” namely, to set the piston-rod excentrically to the 
piston. 

Decentralisation of the pivots, proposed in Chapter VIILI., 
would, -I submit, do away with the oscillation of carriage 
bogies to which your correspondent refers. 

C. F. DENpY MARSHALL. 

Guildford, March 17th. 








The Shetland Water Mill.* 


THe Shetland water corn-mill, although an obvious 
development of the quern, has features not now 
exhibited elsewhere in the British Isles, in that the mill 
stone spindle is driven directly by vanes, against which 
water is directed from an inclined trough or launder, 
constituting, in fact, a tangential impulse turbine. 

The mill building, of which the mill forms an integral 
part, is readily recognised by its position, on the bank 
beside a stream, which must be fed by a small loch, and 
by its size, which is about 18ft. by 10ft. outside, the 
walls being of dry stone about 4ft. high to the eaves and 
the roof, if still standing, of turves. There is no window 
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Fic. 1—THE WHEEL OF THE 


and the entrance is commanded by a low door, usually 
in the gable end. The upper house—‘“ ludr,” or meal 
house—accommodates the mill stones, which are at floor 
level. Below this is the under house to accommodate the 
wheel or “turl.” There is'a mill lade provided with a 
sluice or “ kluse,”’ and a spillway for use when the mill 
is not working. Any one of a series may thus be operated 
independently. Owing to the scarcity of suitable streams 
the mills, though occasionally single, are usually in a 
series of two or more on one stream. Those examined 
by the authors were in twos. On the burn of Trosswick, 
from the Loch of Clumlie, in Dunrossness, 68ft. above sea 
level, the O.S. 6in. map shows nine in series. Because 
of this scarcity of suitable streams, it was often the case 
that a mill was owned jointly by three or four families, 
who took it in turns to use it. It has been estimated that 
there were about 500 of these mills in Shetland when its 
population was at its greatest. 

The building and mill were made by local craftsmen, 
frequently the crofter himself; the cost of the materials 
was negligible, labour being the principal item. The 
millstone was local, and differed in no way from the 
quern, except in diameter. But little iron was required, 
and this was sometimes forged from old scrap. The wood 
might be driftwood, for there is no native timber in the 
islands. As @ result there are minor variations of all 
kinds, but the general dimensions are almost standard, 


* From a paper read by H. W. Dickinson and E. Straker before 
the Newcomen Society for the Study of the History of Engineer- 
ing and Technology on February 15th, 1933. 
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construction of dams composed of steel frames and 


and can only represent the mellowed experience of 
centuries ; further, every part has a distinct local name, 

The millstones are 28in. to 30in. diameter, and about 
Sin. thick, Above is a hopper of square section, suspended 
by strings from the roof, or supported on cross beams. 
The corn from the hopper is delivered to the stone by a 
shoe supported by strings, the front one of which is 
adjustable by twisting a button. Tied to the shoe is a 
clog or “ clapper,” giving a jarring motion to it by contact 
with the eye of the stone. The rhind or “‘sile ” is a piece 
of flat iron dovetailed into the upper stone ; it has a slot 
to take the end of the spindle. The hole in the nether mill- 
stone is filled with a bush of wood or cork, known as the 
griitte, to act as a bearing or steady. The nether millstone 
rests at the floor level on a rectangular wooden floor 
provided with a raised ledge; into this space the meal, 
as it is ground, falls and is collected by a rake and brush. 

The “turl” or wheel, Fig. 1, perhaps 36in. diameter, 
has seven to nine “ feathers,” or flat vanes of soft wood, 
morticed at an inclination to the vertical into a nave hooped 
with iron. The trough or launder through which the water 
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FiG. 2—CONSTRUCTION OF SHETLAND WATER MILL 
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is brought is placed tangential to the vanes and at an 
inclination of about 1 in 3. The inclination of the vanes 
is such as to bring them roughly at slightly less than 
right angles to the flow. The total fall of water is only 
3ft. or 4ft. 

The turl spindle is supported on a bearing or “ ground 
sile ” on a “ sole tree,” or underbalk, really a lever, the 
shorter arm of which is pinned loosely to the “ bolster 
head.’’ The longer arm or outer end is suspended by a 
** lightening tree,” which passes through the floor of the 
mill and terminates in a mortice on which is a sword, 
or ‘“swerd.” By the insertion of wedges under this 
any desired fineness of adjustment of the upper millstone 
is possible. To resist side thrust on the spindle due to 
the water ‘acting tangentially, the lightening tree at 
about half its height is steadied by a “guy tree,” or 
** cross tree.” 

The authors measured up a mill on the burn from the 
Brocken Loch, Eshaness, and an inspection of the drawing 
—Fig. 2—-will be sufficient to show the mode of construc- 
tion and of operation: This mill was seen at work by 
one of the authors in 1913, but ceased during the war 
time. New stones were put in in 1868. 

The d was about 50 or 60 r.p.m., and the output 
0-6 to 0-75 bushels of meal per hour. 

This type of mill was common in all parts of the 
Shetlands even thirty years ago. Formerly, it spread over 
the Orkneys to the mainland of Caithness and Sutherland. 
In the Orkneys, possibly because water power is not so 
plentiful even as in the Shetlands, it has been so long 
out of use as to be almost forgotten. The mill has been 
traced in the Outer Hebrides, Mull, the Faroe Islands, and 
as far south as Teviotdale, in the Lowlands. A mill of 
the same type, but differing greatly in detail, has been 
dug up in a bog in Ulster. The mill has been of common 
occurrence since the fourteenth century in Norway and 
Sweden, where it is of rather larger size, sometimes with 
vanes of hard wood hollowed out to spoon shape. In 
Denmark it is not known. Hence it would appear at 
first glance that it had its origin among Norse peoples, 
were it not for the fact that the mill has been known from 
remote times in many other parts of Europe, e.g., Savoy, 
Italy and Roumania. Where and how all these peoples 
got the mill and how early it is, are questions shrouded 
in as much obscurity as the origin of the windmill. 








American Engineering News. 


Steel Dams in the United States. 


INTEREST is being revived in America in the 


plating. Of three structures of this type, two are in service 
and in good condition after about thirty years’ life. The 
other failed, not in the steel work, but by having part of 
the foundation in a gravel formation which was scoured out 
by flood. Of the two existing structures, the Ash Fork 
Dam is 184ft. long and nearly 50ft. high, while the Red- 
ridge Dam is 464ft. long and 75ft. high. In each case the 
design consists of triangular frames built up of rolled 
sections and spaced about 8ft. apart. Upon the upstream 
face are laid concave plates having flat flanges which are 
riveted to the flanges of the rolled steel joists forming 
the inclined faces of the frames. In some designs—not 
built—the plates are convex, or are flat and laid hori- 
zontally. The inclination of the upstream face is about 
45 deg. Maintenance expenses have been very small and 
include mainly painting, which is done only at long 
intervals. The steel face is practically water-tight and 
all the steel work is in good condition, with little corrosion. 
Since the design and construction of dams forms such @ 
large proportion of hydraulic engineering work in the 
United States, for waterworks, irrigation and hydro- 
electric developments, it is strange that concrete, earth, 
and loose rock should be the only types adopted, to the 
exclusion of the steel dam, although this construction has 





proved its practical value and its reliability. Its con- 





struction, also, is relatively easy and rapid. Like bridge 
and building framing, it is composed of elements manu. 
factured at steel works, readily shipped and easily 
assembled at the site. While the metal of the old dams 
shows little corrosion, this factor is now less serious owing 
to the development of non-corrosive steels. 


Cooling Electrical Machines. 


Although air is commonly used as a cooling 
medium in electrical machinery, other fluids—and espe- 
cially liquids—are far superior in cooling effect, but 
involve special mechanical difficulties. These difficulties 
have been largely overcome in some American machines, 
With the successful application of such fluids, lower 
temperatures may be obtained or higher ratings with tho 
same temperatures. Most electrical machines are limited 
by their heating effects, and more rapid removal of heat 
by hydrogen or oil instead of air increases the capacity of 
the machines by about 33 per cent., and at small increase 
of first cost. Windage is a large cause of energy losses 
in high-speed machinery, and with hydrogen as a cooling 
medium the windage loss is only about 10 per cent. of 
what it would be with air. With hydrogen there is little 
damage to fibrous insulation and a very slight fire hazard, 
owing to the absence of oxygen; at the same time tho 
noise of operation is greatly reduced. On the other hand, 
there is a continual slight loss of gas by leakage and some 
auxiliary apparatus is needed to maintain the full supply 
of gas in the machine. Danger of explosion is small, and 
among machines totalling 200.000 kVA in hydrogen- 
vooled synchronous condensers there has so far been no 
explosion. Some of these condensers are built with 
explosion-proof frames, but it is considered doubtful 
whether the extra expense is warranted. Such a con- 
denser has dome-shaped ends, bolted to the frame, and cork 
gaskets between the flanges of the dome and frame serving 
to eliminate leakage at the joints. Windows in the cover 
of the collector chamber permit visual inspection of the 
rings and brushes while the machine is running. Where a 
shaft must extend through the domed end oil seals have 
proved effective in preventing leakage of the gas. Bzsth 
curved and straight cooling coils are used, the latter being 
favoured as more easily manufactured and of greater 
strength. 








SIXTY YEARS AGO. 


“Stream to Australia”’ was the title of an article in 
our issue of March 21st, 1873. It dealt largely with the 
performance of that very fine vessel the “‘ Great Britain ”’ 
steamship, built in 1843, and thirty years later still 
rivalling and even beating the latest productions of the 
shipbuilder’s art. The gold rush of 1852 and 1853 induced 
several shipowners to try steamers on the England~ 
Australia service, but in nearly every case the passages 
made were long and the losses entailed were heavy. 
Clipper sailing vessels as a consequence continued to be 
chiefly used. They made the trip vié the Cape of Good 
Hope and Cape Horn, On one occasion the clipper 
“ Lightning ” did the trip in 634 days, and twice the 
‘“‘'Thermopyle ’ made the passage from Liverpool to 
Melbourne in 60 days. The “ Great Britain’ made her 
first voyage to Melbourne and Sydney in 1852. Halfway 
to the Cape of Good Hope she ran short of coal, and had 
to put back to St. Helena for a fresh supply. Altogether, 
the voyage lasted 92 days. The return voyage was even 
more unfortunate, and lasted 105 days. Her owners, 
however, were not daunted. They decided to give up the 
attempt to use steam all the way and re-equipping her 
with sails to the utmost extent possible, dispatched her 
in 1853 with instructions to her captain to follow the most 
approved route taken by the clippers. Crossing the 
Equator under steam, she made the most of the S.E. trades 
and sailed well to the south of the Cape of Good Hope, 
where she picked up the strong westerly winds. The 
homeward e was made by way of Cape Horn, 
with @ call at the Falkland Islands. The outward run 
occupied 65 days and the homeward 73. In 1854 she was 
employed on duties connected with the Crimean War. 
In 1857 she played a part in suppressing the Indian 
Mutiny. In 1858 for a brief space she ran on the New 
York service. With these exceptions, however, she kept to 
the Liverpool—Melbourne run, and for many years averaged 
65 days from port to port with one coaling. A few months 
before our article was written she was opened up for 
inspection, and was re-classed as good as new and fit for 
another twenty years’ service. She was without any 
formidable rival until Messrs. Wigram’s steamer the 
‘* Northumberland ” made her ap in 1871. But 
the old ship still had life in her. She accepted her rival’s 
challenge, and in July, 1872 left Liverpool for Port Phillip 
one day after the “ Northumberland ” had left Plymouth 
for the same destination. The ‘“ Northumberland ” took 
52 days 20 hours for the bia ot The “ Great Britain ”’ 
did it in 53 days 13 hours. Of these times, the ‘‘ North- 
umberland ” was 37 days under steam and 15. under 
canvas, while the “ Great Britain” was 34 days under 
steam and the rest under canvas. As the “ Great Britain ”’ 
had 205 miles further to go, it was calculated that she 
beat her rival by 3 hours 56 minutes. 








A DESCRIPTION is given in Blast Furnace and Steel Plant 
by Louis H. Hein, of a centralised lubrication system for 
a three-high 48in. universal mill containing 196 bearings. 
The lubrication of the mill tables was centralised at one 
point, and that of the roll train at another point. The 
roll train was divided into two units—one system to 
handle oil for the vertical roll drive spindles and vertical 
roll screw gear; and the second unit to handle grease for 
the pinion and main roll necks. The system which 
lubricates the pinion necks, and vertical and horizontal roll 
necks is entirely automatic in operation. The pumping 
units are triplex pumps operating at about forty strokes 
@ minute. A 4 H.P. motor is used for the drive, and is 
capable of delivering at 7500 lb. per square inch if necessary. 





The normal operating pressure for the roll train system is 
about 1500 Ib. per square inch in cold weather. , 
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Railway and Road Matters. 


Tue Railways Bill received its second reading in the 
Canadian House of Commons by 120 votes to 65 on March 
17th. On the previous day the Finance Minister tabled a 
Supplementary Estimate which includes 54 million dollars 
to meet the deficit on the Canadian National Railway 
luring 1932. 


Tne London Passenger Transport Bill passed through 
uhe Committee stage in the House of Lords on March 15th, 
and was reported to the House. An important amend- 
ment accepted by the Government was that the “ ap- 
pointed day ’’ for certain features to come into force is 
to be July Ist. 

A MATTER mentioned in the South African Railways 
report for 1930-31, to which we drew attention on May 
6th, was the new workshop for the reclamation of white 
metal and other serap. From some figures given in the 
present report it appears that the purchases of tin, lead, 
and antimony “wi reduced from £125,006 in 1929-80 
to £19,929 in 1931-32, ‘of which decrease there was £97,014 
saved in tin. 

THE coroner’s inquest into the deaths of the two engine- 
men, who lost their lives.in the fatal landslide near Fair- 
bourne on March 8th, was resumed and concluded on the 
14th. A verdict of ‘ Accidental death’’ was returned, 
with the recommendation that the watchman, who used 
to patrol the line at that point, but who was withdrawn 
in May, 1930, should be restored, and that the speed limit 
should be reduced from 15 to 10 m.p.h. 


In view of the decision recently made by the L.M.S. 
Railway to transfer from Wolverton to Derby for purposes 
of preservation the former London and North-Western 
Railway saloon coach used by Queen Victoria, it is of 
interest to record that the Derby works of the L.M.S8. 
are also the home of an even earlier Royal railway saloon. 
This is the four-wheeled saloon specially constructed by 
the London and Birmingham Railway in 1842 for the use 
of Queen Adelaide, consort of King William IV., and it 
is now the oldest vehicle in the possession of the ‘L.M.8. 
Railway. .S 

Tue reference herein on Jan 6th, in association 
with the death of Mr. Calvin Coolidge, to the United States 
National Transportation Committee, of which he was the 
Chairman, may now be followed by the remark that that 
Committee has since reported. It was, it may be remem- 
bered, a quite unofficial inquiry, as it was promoted by 
banking concerns, insurance companies, &c., which had 
large investments in railways. Their report recommends 
the control of road transport, disapproves of the State 
support of inland waterways, criticises the labour organi- 
sations for refusing to assist at the inquiry, and remarks 
that in the railways, as in other industries, rates, capitalisa- 
tion, salaries and wages must all follow changing economic 
conditions, and winds up by saying that the railways 
should do much that they have not done to improve their 
condition without any Government help at all. 


Some further comments on the report of Lieut.-Colonel 
Mount as to the cause of the Great Bridgeford fatal derail- 
ment of June 17th last are necessary to supplement our 
summary of that document on page 280 of Taz Excmvegr 
of March 17th. If, as the signalman claimed, the driver 
ignored the “ warning” indication of the distant signal, 
automatic train control, operating in conjunction with the 
distant signal, would have prevented the accident. If, 
however, the distant was, as alleged by the driver, at 
‘* clear,” A.T.C. would not have been of avail at the distant, ' 
and, in view of the speed, it would have been of little use 
at the home signal, had that signal been at “ danger.” 
The failure of the signalman to obey the rule, that a train 
that has to be crossed through such a connection as that 
at Great Bridgeford must first be brought. thoroughly 
under control, was mentioned in our summary. To that 
we would add that Colonel Mount recommends that the 
rule should provide for the train to be brought almost, 
and preferably quite, to a stand. Finally, the starting 
signal for the up fast line and that for continuing along 
the up slow line are so interlocked with the block ‘instru- 
ments that for each use of either of those signals there must 
be an acceptance from. the box in advance. Thus.if the 
signalman had originally intended that the eee 
train should continue on the up slow line, and it’ been 
so accepted, he could not, as the driver suggested, have 
changed his road. 


' ‘ ganese 
THE proposed pooling schemes between the London, Naenees . ae 
Midland and Scottish t the Grdas Seabee and hatin Mer gow which — desired a a 


the London, Midland and Scottish, the London andjNorth- 
Eastern, and the Great Western were considered -by a 
Committee on behalf of the Minister of rt on 
October 31st last, and two following days. Although the 
Minister’s approval of the previous scheme between the 
L.M.S. and L.N.E. companies alone was issued in less than 
a month after that inquiry was completed on.July 12th, 
no such approval has been given of the later proposals. 
Answering a question addressed to him on March 6th, 
Mr. Oliver Stanley said that he had the agreement before 
him and hoped to give his decision at &n early date. 
We would add that in both inquiries the representatives 
of the men wu that any men adversely affected by 
pooling should be entitled to compensation, :similarly :to 
men who became redundant under the grouping ,of thé 


the various 


railways. The first Committee pronounced .no opinion ! 

thereon, but left it to the companies. That may be a | on ignition and propagation of combustion of a number 
factor in the present delay. One other factorwas probably | of factors,.including: (1) The type of timber (oak, Scotch 
the pending i before the National Wages’ fir, and deal have used); (2) the character of the 
Board, and it might be thought that subsequent events | surface of the sp§cimens, ¢.g., rough and planed; (3) the 
there held the pooling scheme up on account of the ques- | direction of a of the} flame, e.g., with and across 
tion as to the men affected thereby. Such a cause for | the grain. lutions of several salts have been used, ‘and 
delay is, however, now removed, as the railways have| preliminary experiments indicate that the best salts for 


dropped the wages question. On the question of com- 
pensation for men displaced, it is significant that Sir 
Josiah Stamp, speaking at the L.M.S. meeting on February 
24th said: ‘‘ But the speed at which such schemes can be 
profitably adopted may be definitely limited by the obliga- 
tions we are under, unlike ordinary business, in connection 
with our labour strength. For if they entail a greater 
reduction of our staff than natural attrition affords, the 
weight of compensation may be an important delaying 
factor.” 
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Lt beg on 
those up to 18in. diameter. 


in the Journal of the Engineering 
faced with the problem of a double lift to 180ft., decided 
that it was a mistake to use two pumps in series where one 
might do the work. There was 220 H.P. available, and 
an 8in. 


pipe. Having burst three pumps in rapid succession, the 
mine reverted to the series lift. 


Heating and Ventilating Engineers, which has just 


bi darageey 

re: depends on the composition of the material. 
general, in this country, the calorific value of refuse is 
higher in winter than in summer. In southern towns and 
in agricultural districts the net calorific values in summer 
and winter are of the order of 3000 and 4000 B.Th.U..-Ib. 
respectively, whereas in the neighbourhood of the coal- 
fields the corresponding figures may reach 
B.Th.U.-lb. or more. 


manufacture of four exceptionally large gear cases of 
welded steel for a 7000 H.P. drive of a 96in. four-high 
stand continuous plate mill.: ‘The i 
66,000 Ib., and is 56ft. 6}in. long and 7ft. 8}in. 
is built in four sections, using jin. plate, the side plates 
in each section being in one pi 
made up of one or more pl 
welded 


inside and out. Regepereing ribs}in. by 34in. were 
welded on the ou . no stiffeners being used on, the 


of anew treatment for carbon monoxide poisoning, which is 
attracting great attention in the United States were given. 
The’ victim ‘is given artificial respiration with oxygen or 
arrival of 
are. injected into the veins, and the artificial respiration 
continued. It seers that the injection of 
‘brings. a much quicker respo 
tion and is an an’ 

can only be given 

category of first- 

unqualified persons. - 


Ove of the most important factors affecting the rate of 

elimination of non-metallic i ions from steel is the 

size of the particlés, since th 

particles is directly proportional to the square of their 
tuc 


ing to Blast Purnace and Steel Plant, that particles formed 
on-deoxidation with the proper grade of silicon-mangan 


alloy had —_ ing veloci 
oie ae ‘best ratio of 


4-5 to 1 and 6:0 to 1. 


and Fuel Technology -at the University of Sheffield of 


factors influen 
of timber and of possible methods of acne hy, Sea 
The method adopted consists, according to the Chemi 
Trades Journal, of subjecting vertical pieces of wood of 
known cross section to heat provided by a bunsen flame 
inside a tube 6in. in diameter. (Yests;have been carried 
ovit under identical conditions to determine the effect 


the purpose.are ammonium phosphate, sodium silicate, 
and sodium tungstate. Various strengths of solution 
have been experimented with, and it is proposed to deter- 
mine the effect of immersion under vacuum and under 


show that under the conditions of test the soaking of 
wood in a 1: 5 solution of ammonium phosphate in water 
for three days with subsequent drying renders timber 
practically fireproof, and that the mere painting or spray- 
ing of the timber with this solution has a preventive effect. 
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Notes and Memoranda. 


A PROcEss has been developed in America whereby 
the output of flagging oil wells has been greatly increased 
by the use of hydrochloride acid. The acid is poured into 
the bore-hole and, attacking the calcareous rocks, opens 
out the fissures and increases the flow of oil. 


A system of roadmaking has been developed in Australia 
by Mr. L. R, H. Irvine, in which the natural surface of 
the soil is baked; in place, to form a hard road bed. A 
portable furnace burning wood is slowly drawn along the 
route. The speed of progress ranges from 120ft. to 220ft. 
per day, and the track is 6ft. wide. The surface is subse- 
quently consolidated ‘by any of the ordinary roadmaking 
processes, 


“ 


‘HE fat the recent 8.A.E. meeting of 
Walter F ‘tear-drop” car has filled us with 
longing for an‘ obile with a motor in the rear. A 


clear view of the pavement a few feet ahead of the steering 
wheel ; no more parking periscopes and fender markers ; 
no rear seats over the axles—the prospect is alluring.” 
So says the Engineering Experiment Station News, of 
Columbus, Ohio. ¢ 

THE fall of pressure along air pipe lines may take place 
on secount of two causes—(1) frictional loss and (2) 
.. according to Mr. R. Jones in a recent paper. The 
loss may be kept down to moderate dimensions 
proportioning of the size of pipe; an economic 
is obtained if the velocity of the air is kept down 
. per for pipes of 6in. or under ; about 30ft. 
‘second tér10in. pipes, rising to 35ft. per second for 


.A CaunEse mine in Kinta, says a note on gravel pumps 
Association of ya, 


gravel pump was given the duty of pumping 
180ft. vertical lift and through 380ft. of delivery 


In the first issue of the Journal of the Institution of 


, it is stated that the calorific value of household 
In 


4000 and 5000 


In a recent issue of Steel €. M. Taylor deseribes the 


it, case weighs 
wide. It 
The cover: plate is 
Bito a section and butt- 
to the cover plate 

et- 


* 


The side plates are wy 


In a recent Issue of Fire Protection, of Cincinatti, details 


as formefly, as soon as. possible, @nd upon the 
a doctor 50 cubic centimetres of methylene blue 


lene blue 
for thf{CO gas, but the injection 

a doctorgand does not.come‘in the 
treatment which ‘ke applied by 


of rise of these liquid 


.. Deoxidisets in the form of suitable silicon-man- 
alloys result in the formation of ternary oxide 


ese 
ity frem.1600 to 4000 times as 
when ofily silicon additions were 


manganese to silicon is between 


_A srupy is being made in the Departments of Mining 


cing the'ignition and combustion 


ressure. Although in an incomplete state, the results 


Miscellanea. 


THE year’s tolls of Sydney Harbour Bridge are expected 
to be about £130,000. ; 


Work was started on the construction of the Golden 
Gate Bridge, San Francisco, on February 26th. 


A FACTORY for the manufacture of hard wood veneers 
and plywood is to be put up at Saint John, New Brunswick. 


Pians for constructing a Zeppelin base in Barcelona 
have been abandoned by the City Council owing to lack 
of funds. 


A GERMAN commercial aeroplane has been built with 
@ cruising speed of 205 miles per hour, to carry a crew of 
two and five passengers. 


Tr has been announced that a company, with a capital 
of 50 million pesetas, is to be formed in Madrid to produce 
100,000 tons of nitrogen a year. 


Durte this year 70,000 tons of British steel will be 
used in the relaying and re-railing of some 596 miles of 
track on the L.M.S. Railway lines. 


_ ANOTHER attempt is to be made to save the Soviet 
ice-breaker ‘‘ Malyguin,” which ran aground nearly three 
months ago in the pack-ice off Spitzbergen. 


Wuar is claimed to be the most powerful broadcasting 
station in the world has been completed in Russia. It is 
rated at 500 kW and cost some 7,500,000 roubles to build. 


Tue Sykes Bridge across the Tapti River, on the Bombay— 
Agra road, the construction of which was started in 1926, 
has just been finished. It is of masonry and is 1462ft. long. 


A set of vertical bending rolls, capable of dealing with 
plates up to 3lft. 6in. by 12ft. and 2jin. thick, has been 
installed at the Hoover Dam, U.S.A., for making the 
penstocks. 


TEN more 150 H.P. oil-electric cars have been ordered 
by the German State Railways for use on branch lines. 
They will weigh 20 tons each and have a maximum speed 
of 50 miles per hour. 


THe salvage expert Mr. E. F. Cox has decided to 
abandon the task of raising the ten remaining German 
warships at the bottom of Scapa Flow, owing to the slump 
in price of serap metal. 


Ustne the Morris track-laying machine, one of which was 
described in Tor Encineer of January 15th, 1926, 1000 
yards of track were recently torn up and relayed in five 
hours on the L. and N.E. Railway. , 


A sMALL laundry power plant in the South of the 
United States is burning pulverised coal in a boiler furnace 
6 miles from the nearest pulveriser. The product of a 
“central” pulverising plant is delivered by truck in 
50 Ib. paper bags and dumped by hand into the feeder bin. 


Ir has been decided that the new Rhine Bridge, to be 
built by the municipality of Coblentz, shall be of reinforced 
concrete. ‘The chief engineer stated that the building of 
a concrete bridge would provide 122,000 men-days of 
work, whereas the next most economical type would 
provide for only 75,000. 


Ir is announced that the Vereeniging Estates, South 
Africa, has acquired the-Meyerton Collieries, controlling 
nearly 11,000 acres of coal rights adjoining the Vereeniging 
Estates property. Bore-holes have proved the existence 
of a minimum of 15,000,000 tons of good coal at shallow 
depth. Mining conditions are satisfactory. 


TxeE British Standards Institution has recently issued 
its half-yearly handbook which includes an indexed list 
of the British Standard Specifications. Copies of the 
publication are available from the British Standards 
Institution (Publications Department), 28, Victoria- 
street, London, 8.W.1, price 1s. 2d. post free. 


THE twenty-ninth annual general meeting of the 
National Association of Heating, Ventilating and Domestic 
Engineering Employers was held in London on March 15th. 
the President, Mr. R. C. Ching, being in the chair. In 
his address the work of the Association for the past year 
was reviewed and supplementary information given on 
its activities, substantial increases having been made, 
both in the membership and funds. 


THE announcement is made that the Improvements 
Committee of the London County Council has recom- 
mended that the work of reconditioning and corbelling 
out Waterloo Bridge should be regarded as a work of 
major importance, and that Messrs. Rendel, Palmer and 
Tritton, of Westminster, be appointed engineers responsible 
for the work. The Committee further states that the firm 
of consulting engineers has intimated its willingness to 
accept the appointment at a commission of 5 per cent. on 
the contract cost of the actual works carried out under its 
direction. 

An electric gauge for checking a number of diameters 
simultaneously has been developed by an American firm. 
One described in the Iron Age is arranged to check nine 
diameters on a motor car piston. Five of these dimensions 
are outside diameters and four are groove diameters. 
Checking is done by means of electric contacts arranged 
to engage the desired surfaces as the piston slides through. 
When the part is within the desired limits, no lights 
appear on the indicating board. If any dimension is 
Oversize, a corresponding green light flashes on, and if it 
is undersize a red light appears. 


Ir is reported by the National Federation of Iron and 
Steel Manufacturers that there were.sixty-three furnaces 
in blast at the end.of February, being:an increase of one 
since the beginning of the month. The production of pig 
iron in February amounted to 270,800 tons, compared 
with 286,600 tons in January and 323,600 tons in 
February, 1932. The daily rate in February, owing to 
the fewer working days, was therefore about 5 per cent. 
higher than in January. The production includes 71,800 
tons of hematite, 125,600 tons of basic, 61,300 tons of 
foundry, and 10,200 tons of forge pig iron. The output 
of steel ingots and castings in February amounted to 
482,700 tons, compared with 444,400 tons in January, 





and 480,600 tons in February, 1932. 
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NON-DESTRUCTIVE TESTING. 


SINCE engineering began, the engineer has always 
been faced with the problem of devising means of 
examining the strength and soundness of his struc- 
tures and products without, in the process of testing 
them, destroying, weakening, or otherwise unfitting 
them for the duty for which they are designed. 
The common solution of the problem has been, and 
still is, found in the adoption of the principle of 
testing by sample. A portion of the material of 
which the structure is to be composed is abstracted 
at some stage of its manufacture and is tested in a 
manner appropriate to the duty which it would 
have fulfilled had it been built into the structure. 
Alternatively, if circumstances permit, an example 
of the actual product, one of many similar products, 
is sacrificed in a test to destruction or otherwise. 
If an actual example of the product is too large or 
too costly to destroy, a model may be constructed 
and tested. None of these processes is completely 
satisfactory ; all three involve an element of 
gambling. We gamble upon the test specimen 
being truly representative of the rest of the 
material in the structure, we gamble upon the 
selected example of fhe product being truly repre- 
sentative of its fellows produced by similar methods 
from similar materials and upon the model being 
truly representative of the full-scale product. In 
addition, the test specimen process is unsatis- 
factory because its realism depends upon our 
ability to assess the duty which the material tested, 
had it formed part of the structure, would have been 
required to fulfil. In other words, the conditions 
imposed on the test specimen are realistic to the 
same extent as our knowledge, acquired by mathe- 
matical analysis or otherwise, is complete concern- 
ing the conditions imposed on the structure in 
practical use. In more cases than our pride as 
engineers would permit us to confess in non- 
engineering circles, our knowledge concerning the 
practical conditions which our structures and pro- 
ducts have to sustain is very incomplete and 
defective. As a consequence we can, in the maj jority 
of cases, do no more than apply to the test specimen 
certain conventional, almost arbitrary, conditions 
founded more on past experience than upon exact 
science. For example, a batch of material will be 








accepted or rejected on the basis of the behaviour 
of a test specimen under a tensile force even 
although it is known that some of the material will 
be used in shear or compression. The argument 
behind such a proceeding is that if the material is 
sound under tension it will almost certainly not be 
defective under any other kind of stress. 

The obvious defects of testing by sample can 
only be avoided by the devising of some system of 
non-destructive testing and its application to the 
completed structure or finished product. The 
term non-destructive test invites comment and 
discussion. Clearly the test must be not only non- 
destructive in the dictionary sense, but also non- 
hurtful in any possible engineering connotation. 
Further, in addition to being non-destructive and 
non-hurtful, the conditions imposed on the struc- 
ture for the purpose of carrying out the test must 
be natural conditions and must not be such as to 
require it or its parts to fulfil duties foreign to those 
for which it was designed. Trespassing for an 
illustration into medical science, we might say that 
if barium sulphate or tetraiodophenalthalene were 
a natural human food the use of these substances, 
in conjunction with X-rays, for discovering internal 
defects in the human body would be completely 
satisfactory. In so far as they are not natural 
foods, in so far as their consumption calls upon the 
human system to fulfil an abnormal duty, some 
doubt must exist as to the significance and value 
of the indications which they give. Equally must 
any test of an engineering structure be unsatis- 
factory if the test duty either by its nature or its 
extent is abnormal. Any test, for example, which 
necessitates the product, after testing, being 
treated, thermally or otherwise, to ensure its 
restoration to the untested condition, cannot be 
regarded as a completely satisfactory form of non- 


2| destructive test. To continue, it seems desirable 


to make some distinction between non-destructive 
testing and non-destructive examination. Testing, 
in engineering phraseology, has obtained a well- 
established meaning in the sense of measuring 
something. To test an engine or motor commonly 
means to measure its horse-power. To test a 
material is generally interpreted as meaning to 
measure the strain which it exhibits under a given 
stress. To tap a railway tire with a hammer may 
colloquially be called a test, but. speaking with 
scientific precision we would prefer to call it an 
examination. Under the heading of examination 
rather than testing we would also, for the time 
being at any rate, prefer to classify all methods of 
a radiological nature, such as those which Dr. 
Pullin dealt with in his interesting and valuable 
paper before the Institution of Mechanical Engi- 
neers last Friday. Rapidly as the use and useful- 
ness of X-rays and gamma rays are advancing in 
engineering practice, it is still true that radio- 
graphy as applied to metals has as yet barely 
entered the measurement phase. It serves in a 
remarkable and valuable way as a means of detect- 
ing the existence of certain, not all, types of 
internal flaw, but it is only with difficulty and 
with considerable latitude for error that it can at 
present be used to measure the size of the flaws 
and their positions within the bodies examined. It 
is possible that in this respect. and others to which 
expression in terms of measurement is appropriate, 
the new technique covering the detection of crystal 
lattice distortion by the reflection of X-rays may 
soon result in very considerable developments. It 
is conceivable, for example, that by the application 
of the reflected ray method to a structure in service 
it may be possible, not only‘to detect the existence 
of strain in it or any of its parts, but to measure 
that strain and to convert it into terms of the corre- 
sponding stress. In such event radiography would 
provide a unique system of non-destructive testing. 
For the moment the process which it. employs is 
certainly non-destructive ; but it is of more than 
philological interest, it is of. scientific importance 
to recognise clearly that it is a process of examina- 
tion and not one to which at present the term 
testing can properly be applied. 

It appears to be just possible that, by another 
application of our modern capacity for misnaming 
things, the expression non-destructive testing 
will soon - become synonymous among engineers 
with radiological examination. Such a step 
would be regrettable, not only because of the 
misnomer but because it would tend to hide 
the fact that other non-destructive methods, 
including some which fully earn the description of 
non-destructive testing, are practised or are 
possible. There could, for example, hardly be a 
more complete example of a true non-destructive 
test than that commonly applied to a finished 
bridge, involving the measurement of its deflection 
under different given loads. A test of this nature 








confirms the suitability of the design, the accuracy 
of the calculations, and the soundness of the 
materials. Similarly, the usual practice of testing 
a pressure vessel hydraulically, provided it is 
accompanied by measurements of the extension 
in the dimensions of the vessel and of the recovery 
of the strain after the pressure is removed,. is a 
true and complete non-destructive test. On a 
smaller scale various electrical methods, of an 
examinational rather than of a testing nature, are 
practised. Surface cracks, for example, can be 
detected by placing the specimen in a magnetic 
field and sprinkling it with fine iron filings or 
spraying it with a colloidal solution of iron. Again, 
not merely surface, but deep-seated defects, can 
be detected and their approximate size and position 
determined by passing a current of direct electricity 
through a length of the body under examination 
and by noting the extent and manner of the 
obstruction to the flow as compared with the flow 
in a sound part or specimen of the material. This 
method was developed to a high degree a few years 
ago by the late Dr. E. A. Sperry, who, as described 
in our issue of May 10th, 1929, applied it very 
successfully for detecting flaws and cracks in rails 
either as they came from the rolls or, subsequently, 
after they had been laid in the track. Other forms 
of non-destructive examination or testing might 
readily be mentioned, but enough has been said 
to show that the methods employed are wide alike 
in their nature and in their application. While it 
is not our intention for one instant to seek to 
diminish the value of radiology as a means to a 
similar end, it seems desirable to emphasise the 
fact that at present it is an examinational process 
and an incomplete one at that. Both for the sake 
of its own future development and in order to 
avoid mishaps arising in practice from over- 
confidence in its. verdict, we must refrain from 
exalting it into a species of super non-destructive 
test, a status which it is as yet far from attaining 
and which those most acquainted with it are the 
least inclined to claim for it. This note of caution 
is not superfluous. It was strongly stressed by 
Dr. Pullin himself in his opening remarks at last 
Friday’s meeting. He strove to impress upon his 
audience the fact that radiographic examination is 
merely a facet of the much larger subject of non- 
destructive testing in general. Recognition of the 
truth of that fact should enable engineers to view 
in proper perspective the clainis made by certain 
manufacturers, principally Continental, that a 
satisfactory X-ray examination affords an absolute 
one hundred per cent. guarantee of soundness in 
their products. 


Six-coupled Locomotives. 


THE decision made by the London, Midland and 
Scottish Railway to preserve one of the Jones six- 
coupled bogie engines, which have been so many 
years in service on the Highland, will be received 
with great satisfaction by railway enthusiasts and 
others professionally interested in the locomotive 
anditsdevelopment. For ourselves, we also express 
our pleasure that the primogenitor of a locomotive 
type which, as events have shown, was destined to be 
the forerunner of modern practice, will be kept as 
a monument to a past designer’s genius. That we 
regarded David Jones’ six-coupled engines as 
being of interest and importance is evident from 
the attention we gave to the design when it was 
produced, for if reference is made to our impression 
of December 14th, 1894, a copy will be found of 
the specifications to which the engines were built, 
supported by sectional drawings. 

These engines represented in many respects 
advanced practice. Their boilers, by no means 
small, had a total heating surface of 1672 square 
feet, and the relatively high working pressure of 
175 lb. per square inch. This pressure, in con- 
junction with 20in. cylinders with a stroke of 26in., 
and 5ft. 3in. wheels, produced a tractive force of 
some 24,500 lb. But the engines were designed 
for goods service on the Highland line, which, 
with its steep gradients, presents difficulties not 
met with elsewhere, and for more ordinary—or, 
say, less onerous—conditions, the Jones engines 
were in advance of their times. Hence, it was not 
until 1899 that the type again received considera- 
tion, this time at the hands of W. Worsdell, who 
sent an example to the Paris Exhibition of 1900. 
Later, the same designer produced another, and, 
we fancy, better locomotive, having 6ft. 8in. 
wheels, as against 6ft. lin. for the earlier example, 
from which it would appear that the smaller wheels 
were considered unsuitable for passenger services, 
for which, unlike Jones’s, Worsdell’s engines were 
built. To Worsdell therefore must be given the 
credit of introducing the six-coupled engine for 
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express passenger traffic; though in justice to 
Jones it must be remembered that, being fitted with 
“the brake,” his engines could be put on passenger 
trains. Worsdell, on the North-Eastern, was 
quickly followed by Dean on the Great Western, 
but Churchward, sticking to the four-coupled, 
produced similar engines, but of the ‘‘ Atlantic ”’ 
type. Here we come to a point of peculiar interest, 
for, whereas Worsdell soon gave up the six-coupled 
design, which was completely superseded by his 
very fine “‘ Atlantics ’’ of 1903, which, when built, 
were about the biggest engines we had then seen, 
Churehward in due course turned all his ‘ Atlan- 
tics ” into six-coupled engines! On the North- 
Eastern these Worsdell ‘‘ Atlantics ” eventually 
gave place to the Raven three-cylinder type with 
the same wheel arrangement, and the six-coupled 
engine never appeared on that line in general 
passenger service until 1922, shortly after Gresley 
had produced his “ Pacifics’’ on the Great Northern. 
Before then other designers had turned their 
attention to the six-coupled engine for passenger 
service. Thus, in 1903 J. G. Robinson tried the 
type along with an “ Atlantic ” exactly similar, 
and, as in Churchward’s case, convertible. Whether 
or not it was considered that a six-coupled engine 
would prove unsuitable for fast running we cannot 
say. On the face of it, there would be grounds 
for the supposition that frictional resistances might 
be increased and mechanical efficiency reduced. 
If this is so, it at least appears difficult to establish 
the amount, and actually it is rather astonishing 
how high the mechanical efficiency of engines 
having multi-coupled axles is in actual practice. 


In an article which we printed in our issue of July 
5th, 1929, E. C. Poultney attempted an analysis 
of the relative frictional resistances of four and six- 
coupled locomotives. A perusal of that article seems 
to show that at equal speeds in revolutions per 
minute and at the same cut-offs there is little, if 
anything, to choose between the relative machine 
efficiencies percent. Under the conditions of these 
particular experiments, it would further appear 
that for a given power absorbed by frictional 
resistances a six-coupled engine would show a 
higher mechanical efficiency, owing to the increased 
power developed by larger cylinders and made 
utilisable by the greater adhesive weight. 

Where we have four-coupled and six-coupled 
designs similar in all respects save for the addition 
of a third coupled axle, as was the case of the 
Churchward and Robinson engines already men- 
tioned, the results might be different, but it still 
remains quite possible that the resistances set up 
by the pistons, valves, and motion form so great a 
percentage of the total that the addition or sub- 
traction of one or two coupled axles makes little 
real difference. In other words, what is the 
difference between the machine resistance of a 
“single wheeler ” and a six-coupled engine ? We 
want an up-to-date testing plant in order to decide 
such matters. In practice, experience has abund- 
antly shown that the six-coupled express locomo- 
tives which now hold an undisputed position on our 
railways run as fast as any of the “singles ” of 
yesterday, and there seems no reason to regret 
that now, perforce, we follow along the lines laid 





down by David Jones in 1894. 








Radium in Engineering Practice. 


INSTITUTION OF MECHANICAL ENGINEERS. 


HE work carried out by Dr. V. E. Pullin, Director 
of Radiological Research at Woolwich Arsenal, 
is already in part familiar to our readers through his 
articles on the subject which have appeared in our 
columns.* Additional information on the subject 
was made available last Friday evening, March 17th, 
when Dr. Pullin presented a paper entitled ‘* Radium 
in Engineering Practice,” before the Institution of 
Mechanical Engineers. We reprint that paper else- 
where in this issue, and in a leading article deal with 
some of the broader aspects which it raises, and in 
particular with the subject of non-destructive testing. 
The discussion which the paper evoked was diffuse 
in nature and almost completely non-critical. The 
paper was in fact of a highly instructive order, with 
the result that the “discussion ’’ consisted very 
largely of questions designed to elicit additional 
information or to clear up certain points on which 
some doubt as to the author’s meaning were felt. 
Dr. G. A. Hankins dwelt chiefly on the radiological 
examination of welded joints. Such examination, he 
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said, when applied to the V or double V_ joints char- 
acteristic of welds in pressure vessels—see A in the 
accompanying sketch—was, he said, no doubt satisfac- 
tory, for a radiograph taken in the direction indicated 
would reveal any flaws in the weld metal or lack of com- 
plete adhesion between the weld metal and the sides of 
the V. In other forms of welds, namely, fillet welds of 
the type shown at B and C, X-ray examination was 
of very little use, but it would seem that in such 
cases examination by gamma rays was practicable. 
It was in general much easier to obtain good results 
from actual parts in service by radium than by X-ray 
examination. Non-destructive testing was a most 
important subject, but he doubted whether it would 
be best to confine it, as the author had suggested, to 


* The following is a list of the articles by Dr. Pullin which 
have appeared in our columns :— 

** X-Rays in Engineering,” February 21st, 1930. 

“* X-Ray Crystal Analysis in Engineering,’ July 4th, 1930. 

“X-Rays in Engineering Practice” (I. Mech. E. paper), 
December 19th, 1930. 

“‘ Radium in Engineering Inspection,” May 6th, 1932. 





‘“ Portable X-Ray Laboratory,’ December 9th, 1932. 





a consultative capacity. It might, he thought, be 
adopted on a routine basis in many works. The 
author had shown on the screen certain slides illus- 
trating the radiological examination of welds in which 
cavities in the weld metal had been revealed. The 
radiographs, he had added, did not show all that was 
desirable, for on magnetising the specimens afd 
spraying them with a colloidal solution of iron fine 
cracks were found to exist radiating from the cavities. 
Dr. Hankins inquired whether the specimens had been 
subjected to stress before being examined. The fine 
cracks, he said, were very similar to those found to 
start from small flaws in specimens after submission 
to a fatigue test. 

Professor E. G. Coker recalled some early attempts 
which he had made to use X-rays as a means of dis- 
tinguishing between hard and soft materials and 
between plastic and elastic materials. He had failed 
to obtain any results. Was it possible to distinguish 
between such materials by gamma ray examination ? 
He felt certain that X-ray and radium equipment 
would be used to a considerable extent in engineering 
practice. A good deal, however, would depend upon 
the question of cost. Could the author state what 
was the relative cost of X-ray equipment capable of 
penetrating metal up to, say, 44in. thick and radium 
equipment for dealing with steel up to 9in. thick ? 

Mr. V. B. Harley Mason asked whether it was 
absolutely certain that the penetration of steel by 
gamma rays did no harm to the material. He also 
desired to know whether the sensitive film used for 
gamma ray photographs was the same as that 
employed for ordinary light and whether. the films 
had to be protected from daylight in the usual way. 

Mr. W. F. Cully asked whether it was possible to 
examine specimens by receiving the gamma rays on a 
fluorescent screen instead of on a photographic film. 
He also inquired whether Dr. Pullin had examined 
any weld which had proved free from cracks under the 
test employing magnetisation and spraying with 
colloidal iron. 

Engineer Rear-Admiral H. A. Brown said that 
X-ray examination had been employed for a long 
time in the United States and on the Continent, but 
in this country it was largely to Dr. Pullin’s credit 
that the subject had become one possessing distinct 
commercial possibilities. It ought, however, to be 
borne in mind that it required an expert to interpret 
the results of X-ray and gamma ray examinations. 
Further, too much should not be claimed for either 
method. Neither provided a 100 per cent. guarantee 
against flaws. - For example, if a flaw were at right 
angles to the plane of the film it would not in all 
probability show up in the picture. As an illus- 
tration, however, of the advantages of radiological 
examination he mentioned that suspicions had been 
felt concerning the soundness of 150 large steel 
castings, columns for Diesel engines for the Admiralty. 
They were submitted to Dr. Pullin for X-ray examina- 
tion with the result that 60 per cent. of the castings 


of machining them fruitlessly and possibly saved a 
disaster. 

Mr. W. Hamilton Martin asked the author to 
indicate the cost of the X-ray and radium equipment 
and the cost of employing it for examining welded 
boiler drums. He further inquired whether Dr. 
Pullin considered, as some makers now did, that 
present-day methods of X-ray examination provided 
an absolute guarantee of the quality of a fusion- 
welded seam in, say, @ 2in. boiler plate. He doubted 
whether either X-rays or gamma rays would reveal 
in all cases slight non-adherence between the weld 
layer and the metal welded, a defect which might 
have serious consequences when the boiler was placed 
in service. He drew attention to the non-destructive 
type of test applied at the Thyssen works in Germany. 
consisting of excess pressure testing followed by 
subsequent heat treatment. That system, he said, 
had been used for the past ten years for the testing 
of welded pressure vessels and had been found highly 
satisfactory. 

Mr. A. T. Quelch asked whether gamma rays could 
be used to show variations in the grain structure of 
castings apart from any actual flaws. 

Mr. Humphrey Davy, like several of the other 
speakers, discussed the radiological examination of 
welded seams in pressure vessels. There was, he 
said, much criticism on the Continent regarding the 
X-ray examination of such seams. It was contended 
that some of the commonest forms of defect would not 
be revealed. For example, a slag inclusion running 
as indicated at D in the accompanying sketch would 
not be revealed because of the absence of difference 
of density in the path of the rays. Would gamma 
rays, he asked, give assistance in such a case ? 

Dr. A. P. Thurston remarked that the size of a 
shadow was well known to be dependent upon the 
size of the object and the size of the source of illumina- 
tion. It was obvious that the source of gamma rays 
was very large and was far from being a point, and 
that that fact would hide some defects which we 
would like to determine. Had any attempt been 
made to ‘“ stop down” the gamma rays in order to 
discover whether by so doing additional defects 
would be revealed in a body under examination ? 

Dr. Pullin, replying to the discussion, said that the 
radiological examination of welds could not be 
expected to be 100 per cent. complete as regarded the 
detection of defects. Flaws could only be revealed 
if they were of such a nature as to produce a difference 
of density in the material through which the rays 
passed. The defect mentioned by Mr. Davy, for 
example, could not be detected either by X-rays or 
gamma rays. A new branch of the subject, the 
detection of metallic lattice distortion by X-ray 
reflection, contained, however, interesting possi- 
bilities and was going to be employed by the Institu- 
tion’s Welding Research Committee. Replying to 
Mr. Harley Mason, he said that so far as was known 
X-rays when passed through metals had no effect 
whatever on their engineering properties. Ordinary 
photographic film was employed, but the efficiency 
of such film was naturally higher with ordinary light 
than with X-rays and higher for X-rays than for 
gamma rays. The film was wrapped up to protect: it 
from daylight, but it was not necessary to carry out 
the test in complete darkness. A steel structure or a 
weld up to in. thick could be examined by means of 
a fluorescent screen with modern X-ray apparatus, 
but with gamma rays very little effect was visible, 
and the use of such screens was out of the question for 
detailed examination. Replying to Professor Coker, 
he said that the new technique of lattice structure 
examination would probably enable the difference 
between hard and soft metals and plastic and elastic 
materials to be revealed. As regarded cost, an X-ray 
equipment suitable for dealing with metals up to 4in. 
thick would cost about £1000. The depreciation was 
not high and the running costs were low. It was not 
quite fair to contrast with that figure the cost of 
radium, for it was not used simply as an alternative to 
X-rays. Radium-cost about £11 per milligramme, 
and a useful quantity to possess would be about 
500 milligrammes. Film cost about Is. 11d. per 
square foot. Nowadays sensifised paper could be 
used in place of film with a saving of about one-third 
in the cost. In Germany some use was now being 
made of mesothorium in place of radium. Its cost 
was about two-thirds that of radium, but its life was 
less and its efficiency not nearly so high. 
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Obituary. 


WILLIAM CAWTHORNE UNWIN. 


AvrHoueH Dr. Unwin, who died on Friday last, 
March 17th, rose to the highest positions of honour in 
the engineering profession, it may, almost, be said 
of his life that it was an uneventful one. He was a 
great teacher, a great leader of thought, a great 
inspirer, and an-astute critic, but not an inventor or 
an undertaker of great engineering schemes, He left 
the world wiser than he found it, but no great works 
remain as his memorial, and he even outlived the 
utility of his books and papers, which have long since 
been replaced by others, and are now principally 
remembered by the effects they had on contemporary 
thought*and the esteem in which they were held by 
his students. 

Dr. Unwin was born at a time when engineering, 
and particularly the engineering of heat engines, had 
not emerged from the mists of ignorance which James 
Watt and his associates had, only a relatively 
few years before, begun to dispel. J. P. Joule was 
his senior by no more than twenty years, and the 
science of thermodynamics was originated when 
Unwin was a lad in his father’s school. Carnot was 
dead some five or six years, but 
the importance of his famous essay 
had not yet been appreciated. 
Fairbairn, subsequently his ‘‘ mas- 
ter,’ was no more than a middle- 
aged man, and the science of the 
strength of materials to which 
Unwin gave so much attention was 
still but ‘little understood. These 
few milestones show the length of 
the road which Unwin traversed. 
He was born on December 12th, 
1838, at Coggeshall in Essex, his 


father being Dr. W. J. Unwin, 
LL.D., Principal of Homerton 
College. He was educated at the 


City of London School, and served 
his time in Manchester under Sir 
William Fairbairn. In 1861—that 
is to say, when he was no more 
than twenty-three years of age 
he undertook the management of 
an engineering works, but his 
natural bent was towards teaching, 
and in 1868 he secured an appoint- 
ment as Professor at the Royal 
School of Naval Architecture and 
Marine Engineering in South Ken- 
sington. In 1872 he took the Chair 
of Hydraulic Engineering at the 
Royal Indian Engineering College, 
Coopers Hill—now no more—and 
remained there till 1884, when he 
became the first Professor of Engi- 
neering at the Central Technical 
College of the City and Guilds of 
London in Exhibition-road. There 
he not only laid the foundations of 
one of the greatest technical and 
scientific colleges of the whole 
world, but carried out important 
researches on the steam engine, 
and, particularly, on the strength 
of materials. It cannot be said 
that he was a transcendant lec- 
turer—never equalling Silvanus 
Thompson or Perry in the art of 
the platform—but the hundreds of 
students who were educated under 
him will bear witness to the 
thoroughness of his methods, the 
attention which he gave to prac- 
tical aspects—a heritage of his days as a works 
manager—and his ready sympathy. For many years 
he was recognised as the highest authority in questions 
of technical education, and on the Councils of the 
Institutions of Civil and Mechanical Engineers 
rendered the greatest service in the formulation and 
operation of their entrance and transference exami- 
nations. 

Apart from his work as teacher and researcher, the 
most important single task which Unwin undertook 
was the secretaryship to the International Niagara 
Commission. That Commission was composed of Sir 
William Thomson (Lord Kelvin) ; Professor Coleman 
Sellers, of Philadelphia ; Professor E. Mascart, of 
Paris ; Lieut.-Colonel Theodore Turrettini, of Geneva ; 
and Professor Unwin. It met for the first time in 
London on June 2lst, 1890, and it presented its 
report on April 13th of the following year. In this 
report Unwin wrote: “Means of utilising water 
power and means of distributing power are well 
understood by engineers. But the magnitude of the 
undertaking at Niagara is quite unprecedented, and 
its success must depend on the application of the 
highest scientific knowledge and the widest practical 
experience in the selection of the methods which are 
at once most trustworthy and the least costly. It 
is & governing condition of the problem that the power 
should be utilised and distributed at a cost per- 
mitting its sale at a price which leaves to steam 
power no chance of competition.” The problem to 





which Unwin referred was the selection of the best 
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from many schemes which had been sent to the 
Cataract Company for the development and distri- 
bution of the power of the American falls. Writing 
now, only forty years after the event, it seems strange 
that any alternative to electrical distribution should 
have received consideration, but it must be remem- 
bered that hydraulic transmission of power was at 
that date much favoured and much used, whilst 
but little was known about. electrical distribution. 
* Tf,” wrote Unwin, ‘‘ the simple and well-understood 
methods of distributing water to consumers, to be 
utilised by machinery of their own, are to be replaced 
by methods of distributing power, then the problem 
at once assumes a character of much greater com- 
plexity and novelty.’ The view expressed in this 
sentence is not that of the Commission alone, but of 
the Cataract Company, which, whilst being pressed, 
particularly by Edison, Kelvin, and Westinghouse, 
to adopt electrical transmission, was resolved to 
investigate other methods before committing itself 
to an experiment so daring in magnitude and con- 
ception, The first thing done, therefore, by the Com- 
mission was to offer prizes for schemes which might 
include transmission of power “ by electricity, com- 
pressed air, water, cable, or other means to (a) A 
manufacturing district built up within a radius of 
four miles, (6) To the city of Buffalo, distant about 
twenty miles.” A good number of projects was 
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received and they showed great variety, both in the 
proposals for generating and for transmitting the 
power. With regard to the latter, Unwin wrote : 
“« Every method known to be available for the trans- 
mission of large power to great distances was. put 
forward for adoption.” 

After very careful expert consideration of all the 
projects that fell within the terms of the competition, 
it was decided by the Commission that not one of 
them had won the prize, and it is not without interest 
at this day, and in view of subsequent events to 
glance at the objections to which Unwin subscribed. 
The Commission, whilst. favouring electricity, was 
“* opposed to the plan of placing heavy and important 
machinery, requiring constant care and supervision, 
in underground galleries’’; in the selection, of elec- 
trical methods it was not convinced “ of the advisa- 
bility of departing from the older and better-under- 
stood methods of continuous currents in favour of 
the adoption of alternating currents,” and it “ con- 
sidered that it would be necessary to have a tunnel or 
subway in which to place the main electrical dis- 
tributing conductors.’”’ We need not remind our 
readers that in every one of these respects departure 
has been made, in the course of years, from the advice 
of the International Commissioners. 

Unwin was also consulted about another huge 
hydraulic scheme, that known as the Coolgardie, in 
Western Australia.. In this case he formed one 
of a Commission of three, the two other members 


In 1911, Unwin was elected to the ieeiienen of 
the Institution of Civil Engineers, and in November 
of that year delivered his presidential address. It 
dealt in part with the Strength of Materials and in 
part with Technica] Education, but it is to the intro- 
ductory passages that we turn for a moment. 
** Generally,” he wrote, ‘‘ your President has been 
one who has added glory to the records of engineering 
by the magnitude and importance of the constructive 
work he has carried out. I have not that claim to 
distinction. I have been concerned in studying the 
application of science to the practical problems of 
engineering and in training young engineers to be 
more competent members of the profession. P 
No profession or industry has been more indebted in 
its development to the advancement of scientific 
knowledge and_ research. It is a conse- 
quence of the scientific basis of engineering that it is 
international, not national. Scientific advances are 
not restricted within political boundaries. 

Ability to appreciate the value of new discoveries, 
and readiness to take advantage of them, depend as 
much on a widespread scientific education as on the 
making of the discoveries themselves.”” We quote 
these few sentences because they do, in fact, sum up 
by far the greater part of Unwin’s life work. He was 
first and last an educator and the spread of knowledge, 
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without consideration of national frontiers, was his con- 
tinual care. A few years later it fell 
to him to address the Institution of 
Mechanical Engineers as President. 
Again he dealt with technical 
education and the strength of 
material, but the date was April, 
1915. Thecountry had been fighting 
for several months and the influence 
of the war could not be avoided. 
‘* Nothing is more significant in the 
last half-century than the growing 
importance of engineering,” he 
wrote. ‘‘ The engineer is more and 
more looked up to for the solution 
of industrial, civic, and national 
problems. The War has not left 
us as we were before. In standing 
shoulder to shoulder in a common 
cause, in consenting to some abbre- 
viation of liberty, we are losing a 
little of our extreme belief in indi- 
vidualism and our suspicion of 
State action, and that is likely to 
increase the sphere of work and the 
demands on the expert knowledge 
of the engineer.” We are not 
aware that Unwin ever developed 
this theme, and it is a little difficult 
at this time to see what was at the 
back of his mind. It may be true 
that. the co-operation which the 
war necessitated was the parent of 
the industrial amalgamations which 
followed upon the footsteps of the 
Armistice, but it can scarcely be 
said that the «decrease in the 
suspicion of State action has led 
to an increase in the sphere of 
work of the engineer or that either 
it or the fusion of interests has 
caused, greater demands on ‘his 
knowledge than would have accrued 
by natural developments under 
conditions of peace. It is not 
impossible that Dr. Unwin was 
thinking more of the immediate 
needs.of the country—for ammuni- 
tion—than of the ultimate effect 
of the war upon the engineering 
profession. We have ‘shown that 
writing before the war, he insisted 
,on the international character of 
science. The events of the few months immediately 
preceding his address to the Institution of Mechanical 
Engineers did not shake that faith, and he quotes 
with approval Sir George Reid’s remark that 
“Captures of German trade in time of war will 
only be retained in time of peace by the capture also 
of the scientific method of the Germans.” 

We have already. alluded to Unwin’s contributions 
to technical literature and have noticed that their 
influence has been eclipsed by more recent works. 
But it is only when we come to consider the date of 
publication of some of his writings that we appreciate 
to what a distant day they belong. Of his textbooks, 
probably the best known is the ‘‘ Elements of Machine 
Design.” It was used in successive editions by 
successive students for many years, but it may 
surprise some to whom it is still a standard that it 
was originally produced in 1877. Many men have 
gained their reputations by articles in encyclopedias 
and Unwin certainly enhanced his by his handling of 
Hydraulics in the “ Encyclopedia Britannica.” But, 
again, we are taken a long way back in the years, for 
the Ninth Edition, in which his essay made its first 
appearance, was begun in 1875. He published, also, in 
collected form a series of lectures on “‘ Wrought Iron 
Bridges and Roofs,” which were delivered to the 
Royal Engineers at Chatham sixty years ago. His 
papers and addresses were numerous, and he took 
effective part in the discussion of subjects which 
interested him at many institutions. Amongst his 
discourses the Cantor Lectures of 1897, on “‘ Machines 
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for Testing Materials, Especially Lron and Steel,” and 
the Howard Lectures on ‘‘ The Development and 
Transmission of Power from Central Stations,’’ 1893, 
must be mentioned. In 1896 he delivered both the 
James Forrest and the James Watt lecture, in the 
former discussing the steam engine and in the latter 
the work of Hirn. In 1892 he was President of 
Section G of the British Association, and in 1894 he 
was elected a Fellow of the Royal Society. One of 
the greatest honours that fell to him was the award 
of the first Kelvin Medal in 1914. 

The list of dates given above may do more than 
many words to show. the period to which Unwin 
belonged. He lived for nearly ninety-five years, and 
for more than seventy of those years was actively 
engaged in engineering and over thirty-five of them 
he devoted principally to the education of young 
engineers. It is in that connection that his name will 
be remembered. He outlived many of his students, 
but many remain, and they will transmit to younger 
men their respect for one whose work and sympathy 
influenced them in their own youth. In a sense it 
may be said that the “ Central” is his monument. 
He was on its teaching staff from the beginning and 
was for a period its Dean. The organisation of the 
famous engineering laboratories, and the arrangement 
of the curriculum in engineering were undertaken by 
him, and for many years, even after his retirement as 
long ago as 1904, he remained in close contact with 
the work of the College. But it was not only there 
that his influence was felt. He was keenly interested 
in the improvement of the status of the two great 
Institutions of which he was President, and devoted 
much time and labour to the development and 
operation of their examinations for membership. In 
that work nothing was more remarkable than the 
sympathy that he showed with the difficulties of 
students and the readiness with which he found 
exeuses for them if they did not display their best 
qualities in the examination room. It was as if he 
himself, though a professor, felt that written examina- 
tions were not the best test of the qualities of young 
engineers. He was, indeed, strict in his requirements 
on the fundamentals of engineering, but turned a 
more lenient eye on the application of those funda- 
mentals, having learnt by his own practical experience 
as a works manager, and his long contact with students 
who had made good, that actual touch with the daily 
problems of engineering would correct many of the 
defects which a written examination seemed to reveal. 

No man can survive to the great age of nearly a 


century without having outlived the generations to’ 


which his work belonged. For some years Unwin had 
ceased to affect the world of engineering, and to 
younger men he is no more than a name. But in his 
time, and for more years than most men, he was a 
leader who enjoyed an international reputation and 
who helped to lay the foundation on which engineering 
education is conducted in many countries to this day. 








A Pioneer’s Work in Road Transport.. 


By R. E. CROMPTON. 


I HaD some engineering training under Sturrock, 
then the locomotive superintendent of the Great 
Northern Railway, at their locomotive works at 
Doncaster. But as my father was very keen that I 
should hecome a soldier, and I had passed the 
required examination and had obtained a Commission 
in the Rifle Brigade, I went out to India in 1864 and 
joined the 3rd Battalion of the Rifle Brigade, then 
stationed at Peshawur. 

As my Colonel found that I was interested in 
engineering work, he put me in charge of the regi- 
mental workshops, and during the following years I 
was able to devote a great deal of time to an idea 
which I had cultivated ever since my boyhood, 
namely, of perfecting a road carriage which would 
attain a reasonable speed on the splendid Grand 
Trunk roads of India. 

[ worked at this idea during such leisure time as 
my profession then admitted of, and during the years 
1867 and 1868 my first engine, which I had named 
the *‘ Blue Bell,” was so successful that my Colonel 
and my brother officers were rather proud of my work. 

As I then foresaw that the successful working of 
road engines of this type might greatly influence the 
transport of the Army, I was very glad that my 
Colonel recommended me for a post at Army Head- 
quarters as A.D.C. to the then Commander-in-Chief, 
Sir William Mansfield, afterwards Lord Sandhurst. 
An A.D.C.’s duties naturally bring him into contact 
with a host of officers, and among them I found many 
who were interested, and discussed with me the sub- 
ject of mechanical transport for our Army in India. 

Later on my position with the Commander-in- 
Chief brought me into contact with the then Viceroy, 
Lord Mayo, and, to my great pleasure, I found him 
so interested in my projects that eventually I per- 
suaded him to give me an appointment which would 
enable me to develop my ideas. 

In the following year, 1869, I was given an appoint- 
ment as Superintendent of the Government Steam 
Train, and funds were provided to enable me to get 
into touch with R. W. Thomson, who was the original 


small road engines, then called road steamers, which 
arrived in India about the end of 1869, and I was then 
prepared to design and construct trains of road wagons 
to be propelled by this road steamer. My early experi- 
ments with this train of engine and wagons were 
sufficiently successful to show ‘that my ideas carried 
out on this small scale were promising, and [ was sent 
home to England to meet Thomson to design larger 
engines. I spent part of the year 1870 and the early 
part of 1871 on superintending the design and con- 
struction of four large engines, which were named 
the ‘“‘ Chenab,” ‘‘ Ravee,” “‘ Indus,” and “ Sutlej,”’ 
from the four rivers of the Punjab in which our first 
experiments were to be carried out. These engines 
are fully described in a paper that I read before the 
Institution of Mechanical Engineers in the year 
1879, after my return to England on the completion 
of the Indian road train experiment. 

Rawul Pindi, which is midway between Lahore 
and Peshawur, was considered a very suitable spot 
for our road train work. It is situated at a central 
point on the Grand Trunk Road, extending from the 
point where the road crosses the river Jhelum at 
the town of Jhelum, to Attock, where it crosses the 
Indus. 

Our experimental work commenced with train 
journeys from Jhelum up to Attock, but for various 
reasons this schedule was shortened to daily haulage 
work between Rawul Pindi and Attock. 

During the years 1871 and 1872 we designed and 
constructed a large number of four-wheeled road 
wagons, which would carry loads up to a maximum 
of 8 tons per wagon, and a certain number of two- 
wheeled, which we then called carts, which carried 
half loads up to 4 tons. After some time we found it 
very convenient to make up our trains of the road 
engine and its tender which carried fuel and water, to 
which we attached trains of sixteen and eighteen 
vehicles, half of them carts and half four-wheeled 
wagons. 

Our engines were three-wheeled, having a pair of 
driving wheels over 6ft. in diameter, fitted with flat 
rubber tires, 15in. wide by 4}in. thick. We sub- 
sequently increased this thickness to 5in. to com- 
pensate for tire wear, which we found to be so formid- 
able an item of running expense. 

In 1872 our four road trains were commandeered 
by the military authorities to carry troops and stores 
to and fro during the camps of exercise and 
manceuvres, which were then situated at Hassan 
Abdul, a point halfway between Rawul Pindi and 
Attock. Qur steam trains were then considered so 
successful as a means of moving troops and stores 
that it was undoubtedly a cause why many years 
jater Lord Roberts, who was then present at these 
camps, nominated me to take charge of the mecha- 
nical transport of the British Army during the Boer 
War. 

At that time no officer in the Regular Army was 
allowed to be absent from regimental duty for a 
period exceeding five years, although I got this in 
my case extended to seven years, so that I had 
eventually to resign and rejoin my regiment, which 
had preceded me to England. 

Speaking from:the economical point of view, the 
general results obtained in working the Government 
steam train during the years 1871-76 were so satis- 
factory that on my retirement the Indian Govern- 
ment awarded me a sum of 10,000 rupees. Un- 
fortunately soon after I left, my. train then being in 
charge of the late Richard Muirhead, who had been 
my assistant during the early years, the craze for 
metre gauge railways set in, and the money that was 
intended to be spent on further developments of the 
steam train was diverted to experimental work on 
the metre gauge railways. Consequently, the valuable 
experience gained during these early years was lost, 
and interest in this matter has only recently been 
revived, as during the last two years a very large 
number of motor wagons have been ordered and put 
to work by the Indian Government for military 
transport and similar purposes. 

The economical results obtained were very satis- 
factory, for although at that time steam was the only 
power available, as the internal combustion engine 
was not developed until nearly twenty years later, I 
then believed, and I still believe, that we had then 
done enough to show that new countries could be 
developed more effectively by the employment of 
steam-driven vehicles on their existing roads than by 
the construction of the light narrow-gauge railways 
which about that time were becoming fashionable. 

The question of road wear was then carefully 
studied, for during my experiment the road between 
Rawul Pindi and Attock was put under my charge, 
so that I was responsible as much for the mainten- 
ance of the road surface as for the vehicles which ran 
upon it. The inclines on this Grand Trunk Road 
were so scientifically laid out that I was able to obtain 
experimental data of the rolling resistance of my 
trains, by running empty trains down these inclines 
and noting the acceleration due to gravity. In this 
way I compared the rolling resistance of the ordinary 
rigid-tired vehicle with that of the vehicles on rubber 
tires carrying the same weight. This was then done 
for the first time, and as far as I am aware no more 
accurate data have since been obtained. 

At the end of the year 1874 we had established the 
following position—that not only for military trans- 





inventor not only of rubber tires but of pneumatic 
tires. I was allowed to order from him one of his 


port of troops and stores, but for the ordinary trans- 





port of goods or passengers on the Indian roads, 
haulage on our system could be carried out at three 
times the speed of animal haulage; that we were 
able to work to a time-table as accurately as any 
railway company ; and the total cost per mile was 
less than half that by animal haulage, whether by 
horse or by bullock. 

The figures given in my paper in 1879 to the 
Institution of Mechanical Engineers show that my 
total working costs per ton-mile were then so low 
as to compare favourably with the best figures shown 
by owners of fleets of commercial vehicles of modern 
design during the year 1925, so that we were prac- 
tically forty-five years in advance of our time. 








Radium in Engineering Practice.* 


By V. E. PULLIN, Director of Radiological Research, Research 
Department, Woolwich. 


General.—The inspection of metallic structures such as 
castings, forgings and various welded structures has by 
no means reached the desired standard of excellence. 
The desideratum is twofold. In the first place it is neces- 
sary that dangerous flaws and inferior quality of material 
should be detected with certainty, and secondly, it is 
desirable to place in the hands of the inspector an instru- 
ment or method of test which is simple to use and non- 
destructive to the specimen. At the same time, any such 
test must be economical.” 

Thus. it is necessary carefully to define “ dangerous 
flaws” in any particular structure. This is the province 
of the structural engineer and not the inspector. It is 
of little value to detect a cavity in a casting if the particular 
cavity has no dangerous significance. Such an investiga- 
tion, no doubt, has value, but it pertains more to the sphere 
of research than inspection. 

Non-destructive testing is a comparatively new subject, 
but in recent years very considerable advances have been 
made. X-ray methods have been developed to a very 
high degree of efficiency, and it is now possible to examine 
structures up to 4in. in thickness and to diagnose all 
the common defects with great accuracy. Flaws as small 
as 0-5 per cent. of the total thickness of the material 
may be detected, localised, and even measured. Moreover, 
the radiographic appearances of all the common flaws 
have been studied, and expert interpretation of radio- 
graphs has become of almost essential importance to the 
engineer. 

Various electrical methods are also available, one 
of the most generally useful being the well-known magnetic 
technique in which the specimen is placed in a magnetic 
field; when it is sprinkled with fine iron filings the 
variations in the flux density occasioned by fine surface 
cracks will immediately show. All these methods have 
their special advantages and limitations, but in a com- 
plementary capacity they are all extremely helpful. 
At Woolwich they are used together, with useful results. 
For example, to save time a surface flaw is sometimes 
localised by the magnetic method and afterwards its 
dimensions are investigated by X-rays. In this paper it 
is the author’s intention to discuss the use of radium as 
a radiographic agent, to give some account of the nature 
and use of this remarkable element, and to show how it 
compares in value with the older X-ray method. Here, 
again, it will be seen that radium has very marked limita- 
tions, but its judicious use is at least a contribution of 
definite importance in the realm of non-destructive testing. 

Radium.—tThere are several elements which are known 
to physicists as being ‘‘ radioactive ’ ; the most important 
are uranium, radium, polonium, actinium, thorium, and 
mesothorium. Radioactivity simply means that the 
atoms of the substance spontaneously split themselves 
up. In so doing they liberate energy in the form of 
radiation. Radioactivity was first discovered by Becquerel 
in 1896, when he found that uranium emitted a radiation 
capable of penetrating normally opaque substances. 
Subsequently, Madame Curie succeeded in separating 
a disintegration product of uranium to which she gave 
the name radium. 

Radium is a white metal of high chemical activity. 
It oceurs in all parts of the earth’s crust. It has been 
estimated that the radium content of ordinary rocks is 
about 1 gramme in 1 million tons of rock. It is never 
found in its natural state, as it is a disintegration product 
of uranium, the proportion of radium to uranium being 
1 part of radium to 3,400,000 parts of uranium. Uranium 
is found chiefly in such ores as pitchblende, carnotite, &c. 
For many years most of the world’s supply of radium came 
from the United States of America, but at the present 
time the chief source of supply is the Belgian Congo. 
Radium is never used in its pure state, but always in the 
form of one of its salts, either the chloride, bromide, or 
the sulphate. If the salt itself is used it is generally the 
insoluble sulphate, but where it is used as a source of 
radium emanation or radon one of the soluble salts is 
more convenient. 

Immediately after its discovery the phenomenon of 
radioactivity was investigated by many scientists, with 
the result that in 1902 the classical researches of Ruther- 
ford and Soddy culminated in the publication of what is 
known as the “ Transformation Theory.” This theory 
explains very fully the disintegration process undergone 
by the radioactive elements. Radium disintegrates 
logarithmically with time, so that it is impossible to give 
the life of the element. It is, therefore, customary to 
speak of the half-life period—that is to say, after so many 
years, in the case of radium about 1600 years, the radiation 
will have lost half its intensity, and so on. It will be 
appreciated from this figure, however, that. the radiation 
from radium element may be regarded for all practical 
purposes as constant. 

Radium decomposes first into a gas, radium emanation, 
or, as it is more usually called, radon. The half-life 
period of radon is 3-82 days. Radon again decomposes 
into a substance called radium A, and that in its turn 
into radium B, and so on until the final product radium 
G is reached. Radium G is lead. Table I. shows this 
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TasLe I.—-T'able of Elements. 
Substance. Half-life period. Radiation. 

Uranium | ia Billions of years a 
Radium. . 1600 years a 
Radon .. 3-82 days a 
Radium A 5 minutes a 

B 27 na py 

c 20 apy 

D 2£ years By 

E 5 days By 

F 136 ,, “ 

G — Lead -- 


It is clear that if a quantity of radium is sealed up 
it will produce radon at a definite rate, and, further, the 
radon itself will disintegrate also at a definite rate. When 
the production of radon balances its rate of disintegration 
the radium is said to be in equilibrium and the quantity 
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Fic. 1-— Diagram of Radon Pumping Apparatus. 


ot emanation remains constant. This condition is realised 
in about thirty days after sealing. 

Radium and its disintegration products give rise to 
three types of radiation known as alpha, beta, and gamma. 
Alpha rays consist of a stream of helium atoms with a 
double positive charge. The beta rays are constituted 
of high-velocity electrons. Neither of these has any 
direct value radiographically, but they are important 
from our point of view, because they have definite physio- 
logical action and precautions must be observed to absorb 
them before proceeding to the manipulation of the radium 
capsule, otherwise serious harm to the operator may 
result. The gamma radiation is of quite another nature. 
It is similar to X-rays in character, and has its piace in 
the so-called electro-magnetic spectrum. Gamma rays 
behave exactly as X-rays, from which they differ only 
in wavelength. Their much shorter wavelength confers 
on them much higher penetrating power. Hence their 





in this case is about 2 mm. On the other hand, it is 
possible by good technique to contain the radiating equi- 
valent of 1000 milligrams of radium, as radium emanation, 
in about half a cubic millimetre. This will be referred to 
later. 

It may be of interest to devote a few words to a deserip- 
tion of the general method of obtaining the radium 
emanation. In therapeutic work this is the usual form 
in which radium is used. Fig. 1 is a diagram of the pump- 
ing apparatus in use by Professor F. L, Hopwood at St. 
Bartholomew’s Hospital. Roughly the procedure is as 
follows. Radium in solution decomposes the water into 
hydrogen and oxygen which are present with the radon. 
These gases are pumped off over a drying agent, potassium 
hydroxide, and then into a tube, where the hydrogen and 
and oxygen are got rid of by sparking. The remaining 
partly purified gas is pumped off over mercury and the 
radon is frozen out by liquid air. It is then allowed to 
evaporate through a thin capillary into the final container, 
which is then sealed off. 

Uf course, the radium in solution remains constant 
and suffers no loss in efficiency or value as a result of 
continuous pumping. One gramme of radium in solution 
will yield about 150 millicuries of radon per day. A milli- 
curie is the unit used for ing the strength of radia- 
tion, and corresponds to the strength of radiation from 
1 milligramme of radium element. 

There are numerous difficulties involved in this tech- 
nique, so that the apparent simplicity of the foregoing 
account will appear distinctly optimistic to the expert. It 
is conceivable that if a great deal of radium examination 
in engineering work were constantly necessary, it might 
be possible, in a central station, to have a large quantity 
of radium in solution and to use the emanation as required, 
thereby obtaining the advantage of an approach to a point 
source ; but so far it would appear to be cheaper and much 
more generally convenient to use a fairly large quantity 
(say, 500 milligrammes) of radium salt. Thus, the trouble 
of pumping and sealing the gas is saved, and transport 
can be effected without loss in intensity. 

Properties of Radium.—tLike visible light, ultra-violet 
rays, and X-rays, gamma rays affect a photographic 
emulsion and thus may be used to produce shadow pictures 
or radiographs. Their photographic efficiency, however, 
is extremely low, because the very small absorption 
of the rays by the emulsion. Various devices may be 
employed to enhance the photographic effect, which will 
be dealt with when technique is considered. The intensity 
of gamma rays decreases with distance in obedience to 
the inverse square law, but when exposure times in modern 
technique are considered, it will be found that this state- 
ment requires considerable modification for the practical 
purpose of calculating exposures. 

Gamma rays possess other properties, the chief being, 
of course, their selective and powerful biological action, 


-which renders them so valuable in the treatment of cancer. 


They also ionise gases and have certain chemical action. 
The biological action of the rays is important to engi- 
neers because of the harmful effects they produce in 
individuals who work constantly with them without 
adequate protection. It has already been said that radium 
emits alpha and beta rays, both of which may have dele- 
terious effects upon health. Although such rays are able 
to pass through the thin glass walls of the tube which 
contains the radium, they may be completely inhibited 
by a very thin covering of metal. Consequently, it is 
the practice in the Research Department, Woolwich, 
to enclose the glass tube containing the radium salt in 
a@ permanent, thin, though robust, steel capsule. The 
radium is never removed from this steel cover, which allows 
the useful gamma rays to pass freely through it. It serves 
the double purpose of protection from the alpha and beta 
rays, and it protects from damage the fragile glass tube 
within. The gamma rays also are inimical to health, 
and the greatest care must be exercised in their use and 





in the storage and transport of radium. It should be 
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Fic. 2—-Radium Camera. 


value in engineering radiography. The following com- 
parison of the wavelengths of visible light, X-rays and 
radium affords some indication of the progressive difference 
in their radiations :— 

Visible rays : 7600-3300 Angstrém units (1 Angstrém 

unit is equal to 107% em.). 

X-rays: From 10-0-01 Angstrém units. 

Gamma Rays : 0-01—0-001 Angstrém units. 

If we wished to produce gamma radiation in the same 
way that X-rays are produced, it would be necessary to 
employ potentials of upwards of 1,000,000 volts. 

The useful gamma radiation may be obtained from 
radium element (in the form of one of the salts), or the 
emanation may be used. For the purpose of engineering 
radiography it is perhaps desirable to use radium salt, 
because of the short life of the emanation. The disadvan- 
tage of the salt for radiography is that it has bulk and, 
consequently, the source of the radiation is coarse and 
militates to some extent against good definition ; but 


experience shows that this demerit is not so formidable 
in practice as might be expected. The quantity of radium 





salt in use in the Research Department, Woolwich, is 
242 milligrams, and the effective width of the source 


stored in a safe of solid lead which should completely 
envelop the radium. The safe in use in the Research 
Department has a thickness in all directions of 6in. 
of solid lead. 


Fig. 2 is a photograph of the radium camera in use at 
Woolwich. The radium capsule is placed inside the lead 
camera, which has walls ljin. thick, which means that 
an operator is safe for continuous work provided he does 
not approach nearer than 1 m. When preparations for 
the exposure are complete, the lead plug (l}in. thick) 
is removed from the end of the camera, allowing the 
gamma rays to emerge, and the exposure to commence. 
There are two such emission apertures in this particular 
camera, so that two exposures can be made simultaneously. 
The engraving shows the camera with one aperture and 
the radium chamber open. 

The. radium. capsule is normally kept in its safe, but 
it is transported thence to the place of exposure and 
back in a special small lead case carried by means of a 
long webbing carrier. The radium capsule is never 
touched by hand, but is lifted from the safe to the carrier 
and from the carrier to the camera by means of long, 
specially designed wooden forceps. 








Technique.—Radium technique is much simpler than 


that involved in the use of X-rays. It is only neces- 
sary to place the radium at a definite distance from the 
specimen, place a photographic plate behind the specimen, 
and leave all in position for the appropriate exposure 
time. There are, however, sundry small refinements 
that add to the excellence of the resultant radiograph. 
The actinic effect of the radium may be accentuated by 
the use of the most suitable photographic films and imten- 
sifying screens. These are placed closely adjacent, in a 
suitable casette, to the emulsion of the film. Double- 
coated films are used, and a pair of screens, between which 
the film is sandwiched. 

It has been stated that the intensity of gamma radiation 
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Distance between Radium and Film— inches. 


“THe Enciweer” Swain Sc 


The normal exposure for a given distance of 9in. from source 
must be multiplied by the appropriate exposure factor from this 
curve if this distance is altered. 


Fic. 3-—Variation of Exposure Time with Distance between 
Radium and Film. . 


falls off with distance in obedience to the inverse square 
law ; thus, it would appear to be a simple matter to make 
a correction to the exposure time to allow for any altera- 
tion in the standard distance between the radium source 
and the film. In practice, however, this is not so simple. 
There are many factors which conspire to modify the 
photographic effect of the radiation. Each type of inten- 
sifying screen introduces a definite factor which modifies 
exposure time, having regard to distance from source to 
film. Speciat calculation is also necessary, depending 
upon the film density required in the negative. Fig. 3 
is a curve which has been experimentally determined in 
the Research Department showing how the exposure 
factor varies for each of several intensifying screens at 


Time of Exposure. 





Thickness of Steel—inches 
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tube 18in. from film. 

18in. from film. 

density 0-7 (Hurter and 


X-rays; 240kV; 4mA.; 

Gamma rays, from 242 mg. radium ; 

Gevaert films; Sinegran screens ; 
Driffield). 


Fic. 4—Comparative Times of Exposure with X-rays and Gamma 


Rays. 


different distances from the source. It will be observed 
that when no screens or simply lead sheets are used, the 
ordinary inverse square law is obeyed, but when intensity- 

ing screens are used a powerful factor is introduced 
which seriously increases the exposure time. 

One of the most important advantages of radium in 
the examination of. irregular engineering structures is 
that special screening of the specimen, to eliminate the 
effect of scattered radiation, is unnecessary. It is this 
contingency which renders X-ray examination so difficult 
and often impossible when dealing with articles of com- 
plicated design. In such cases it is often impossible 
to obtain a radiograph in. one exposure. The thin parts 





would be over-exposed, not only on account of the longer 
time necessary to penetrate the thick parts, but because 
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the difficulty of interpretation. 


When an X-ray or gamma-ray beam penetrates material, 
other 
phenomena it undergoes scattering much as visible light 
Scattered radiation is influenced 


it suffers considerable modification. Among 


is scattered by fog. 
very largely by what is known as the Compton efiect. 


This effect increases the wavelength to an extent dependent 


upon the angular distribution of the scattered rays. 
Thus, a scattered ray making a iarge angle, say, 90 deg., 











wavelength; the imcrease is in the neighbourhood of 
(0-024 A.U. Such an increase in wavelength would not 
ke very appreciable in the case of X-rays, which would 
have a normal wavelength of something like 0-04 A.U., 
but it would make a great difference in the case of radium 
gamma rays of approximate wavelength of 0-007 A.U. 
Now, the absorption sufficient for long waves is much 
higher than for short waves, so that high-angled scattered 
gamma radiation is easily absorbed in metal; thus, the 
emergent scattered gamma rays have a very narrow 
angular distribution. They, consequently, tend to assist 
the image-forming power of the beam rather than to 
lessen its photographic effect. The result is that with 
gamma radiation we may radiograph irregular specimens 
and obtain perfect results without the trouble of screening 











Fic. 6—Photograph of Radium E 


Examination of Railway Tire. 


off scattered radiation. Thus, one of the most troublesome 
factors in X-ray technique is eliminated when using 
radium for engineering purposes. 

The next item of importance in technique is, of course, 
exposure time. Here it is first necessary to define what 
degree of blackening we desire to record on the film; 
also at what distance from the film the radiation source 
is to be placed, and finally, what quantity of radium is 
being used. Here it should be remarked that with radium 
itself the construction of an exposure curve is a compara- 
tively simple matter, but if radium emanation is used the 
exposure calculation is complicated by the fact that its 
intensity decreases logarithmically with time, its half- 
life period being, as has been stated, only 3-8 days, All 
the work described in this paper has been done with radium 
element in the form of 242 milligrammes of radium 


scattered radiation would produce an enormous amount 
of fogging which would effectually obliterate all contrast. 
In X-ray work the necessity for elaborate sereening of 
the specimen not only takes time, but it often destroys 
a great deal of the graphic representation and so increases 


with the primary beam will have a comparatively large 





Fic. 5—Flaws in Steel Casting. 


at 240,000 volts and 242 milligrammes of radium. 


than X-rays. 


in situ and is mounted in an inaccessible position. 


for thick specimens. 








(b) 


was a forged rudder crosshead some 8in. in thickness. 
The main difficulty concerned with this examination, 
however, was that of interpreting the marks on the radio- 
graph. It was by no means easy to assign dimensions or 
place to the flaws that undoubtedly existed. It so happened 
that the position of the chills in the forging was known 
and the shape of the shadows suggested very strongly 
that the flaws were associated with them. Some experi- 
ments were, therefore, carried out, using a block of steel 
having artificial flaws of known magnitude and position. 
Five holes were placed in a 4in. block of steel in a position 
3in. from the film. An exposure was made when the source 
was 9in. from the film, and another when the source was 
2lin. from the film. By obtaining two exposures in this 
way, and by the application of a little simple geometry, 
flaws may be roughly located in a thick specimen. One 
of the interesting points that resulted from this experiment 
was that by projecting backwards to the source it was 
found that the radium capsule had behaved in close 
approximation to a point source of radiation. 

One of the chief demerits of radium radiography is 
the lack of contrast as compared with X-rays. This loss 
of contrast when using radium has an important practical 


Fig. 4 shows comparative exposure times for X-ray 
It 
will be seen that for thicknesses of over 4}in. of steel, 
gamma radiation requires much shorter exposure times 


One of the most significant results that emerges from 
a@ comparative study of the use of X-rays and radium 
in engineering work is that X- rays have overwhelming 
advantages in the examination of metallic structure up 
to 3in. or so in thickness, the only exception to this state- 
ment being where the specimen must be radiographed 
There- 
fore, normally, we have to consider radium particularly 
The thickest specimen that has been 
examined by the author as a piece of practical work 


a very thick or inaccessible weld which could only be 
reached by a radium capsule. 

The gamma ray radiographs, Figs. 7 and 8, show that 
under ideal conditions of alignment and exposure con 
siderable detail may be shown. In particular these radio 
graphs serve to illustrate the great advantage which 
ensues from the lack of scatter when using radium. 
Neither of these pictures could have been obtained by 
X-rays without a great deal of trouble to eliminate 
scattered radiation. In the case of Fig. 9, a radiograph 
by X-rays of a microscope inside its wooden case, all 
possible precautions against scattered rays were observed ; 
the radiograph therefore represents the best that could be 














FiG. 7-—Bourdon Pressure Gauge. 


obtained. Fig. 8 shows the same subject by gama rays, 
with no preeautions. It will be noticed that very much 
more detail is shown; even the fittings within the case, 
altogether absent in the X-ray picture, are visible in this 
radiograph. At the same time there is the characteristic 
loss of contrast when compared with the X-ray picture.* 

Such, then, is an outline of the way in which radium 
may be used in engineering practice. The subject has 
been presented broadly in order that its general scope 
may be appreciated; particular applications will, it is 
hoped, be suggested by members from their professional 
experience. The subject has received a certain amount 
of attention in America and Germany, and in the author's 
own laboratory at Woolwich. There is room in the 



































Fic. 8— Microscope in Case. 
Gamma rays. 


bearing in that it militates against the successful detection 
of very small flaws, such as fine cracks 

Fig. 5 illustrates the advantage of using radium when 
examining irregular specimens. Fig. 5a is a photograph 
of a steel specimen varying in thickness from 2in. to 4tin. 
Fig. 56 is the gamma-ray picture showing flaws distri- 
buted through the metal. Such a picture would not have 
been possible by X-rays. 

The emission of radiation from radium is, of course, 
spherical and, therefore, under precautions, the capsule 
may be used without its camera either to photograph a 
number of specimens placed round it, or to obtain a special 
picture similar to that shown in Fig. 6, which represents 
a railway tire. The film was wrapped round the tire 
and the radium capsule placed in the centre. The lower 
part of Fig. 6 shows a portion of the radiograph which 
disclosed two cracks in the tire. 

The routine examination of welds by X-ray methods has 
proved to be particularly useful in many instances. X-rays 
also afford a valuable method of research in the investiga- 
tion of welding technique. Radium in this connection 
may not be such a valuable application, because of the 
lack of contrast ; fine flaws of the kind that often charac- 
terise faulty welds would probably be missed. On the 





bromide. 








other hand, it might on oceasion be desirable to inspect 


Fic. 9-— Microscope in Case. 
X-rays. 


development of such a subject as this for certain variations 
in experimental results, and a perusal of papers contributed 
by other workers confirms the truth of this statement. 
The data and results given in this paper are all experi- 
mental, and have been obtained in the Research Depart- 
ment at Woolwich. The use of radium has a very definite 
future, but, like other methods of non-destructive 
testing, its applications are limited. The technique, 
although not yet perfect, is sufficiently advanced to be 
available in a practical way, and when skilfully applied 
to suitable problems will yield results of very great value. 
It has often been pointed out by the author that undue 
optimism regarding these new methods is highly undesir- 
able, nevertheless, hasty condemnation on insufficient 
evidence is even worse. To sum up, we may say that 
radium has unique value for the examination of heavy 
engineering structures suspected of dangerous flaws. 
The examination should be carried out by an experienced 
operator if full and reliable results are to accrue. X-rays, 
on the other hand, still retain an unquestionable advantage 
for the general examination of most engineering structures 
up to 3in. or so in thickness. 

T The loss of contrast referred to is much more ‘evident - in 
tho — photographs than in the half-tone reproductions.— 
ED. THE 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
General Conditions. 


THE general position of the iron and steel and 
heavy engineering industries in the Midlands and Stafford- 
shire shows little variation from recent weeks, and the 
market inertia has not been relieved. The slight improve- 
ment noted a week ago has been maintained, while there 
is a further advance in the lighter side of the automobile 
industry. There is very little life, however, in the heavy 
sections of engineering, and the call for iron and steel, 
though regular, is small. The anticipated spring demand 
is not yet in evidence, and the foundries are not so well 
employed as they had hoped to be by this time. The calls 
upon blast-furnacemen are accordingly light, and anxiety 
is felt at the growth of stocks. Business in finished iron 
and steel is most unsatisfactory. In many Midland indus- 
tries disappointment is expressed with the results of the 
first quarter of the current year. Generally speaking, 
there have not been enough orders to go round, employ- 
ment has been irregular, production below expectations, 
and competition extremely keen. An upward move during 
the next three months is still hoped for, but it is becoming 
increasingly difficult to maintain optimism. Electrical 
and automobile engineering are the brightest spots, while 
the hardware and hollowware industries in Staffordshire 
and East Worcestershire are holding their own. Birming- 
ham is becoming a growing centre of the machine tool 
industry, and it is to-day playing its part in replacing 
various types of machine tools and other industrial equip- 
ment which, prior to the introduction of tarifis, were 
obtained from abroad. The heavy tube trade is reasonably 
active, as are the boiler works. The bolt and nut and the 
fencing industries are quiet. There has been a lack of 
activity on the Birmingham Exchange this week and 
attendances have been small. There were no notable 
market changes. 


Institute of Carriage Manufacturers. 


A Midland branch of the Institute of British 
Carriage and Automobile Manufacturers (which was 
established in 1881) has been formed in Birmingham to 
provide members with the opportunity of arranging 
lectures and meetings for the discussion of matters of 
general trade interest as supplementary to the ordinary 
work of the Institute. The development of new methods 
of construction and the use of a wider range of materials, 
particularly in motor body construction, makes an ex- 
change of views and ideas desirable, and the formation 
of the branch should prove of much benefit. A provisional 
committee has been appointed to draft a programme of 
work, and consists of Messrs. G. Allman (Wolseley Motors), 
Il’. Buckingham (Humber), H. Challenor (Austin Motor 
Company), A. 8. Cheston (Hallam, Sleigh and Cheston), 
KE. A. Green (Standard Motor Company), F. A. Green 
(Morris Motors), L. Jackman (Rover Company), Robert 
Jones (Carbodies), and W. Webster (Morris Motors). 


A Successful Year. . 


_ It is learned that James Booth and Co. (1915), 
Ltd., manufacturers of brass and copper tubes, extruded 
metals, rolled sheets and strips, high-conductivity copper, 
and other non-ferrous wire, &c., of Birmingham, have 
had another successful year, having made a profit of 
£52,438. This compares with a profit of £54,919 for the 
previous year, and is particularly satisfactory in view of 
the trading conditions which have existed during the 
twelve months. Despite the depression, the tonnage of 
brass and copper products sold by the firm during the 
year exceeded that of the previous year. The shipbuilding 
and locomotive building industries took much less material, 
owing to the exceptional depression in those trades, but 
the firm extended its sales over a wider range of trades. 


Crucible Manufacture at Halesowen. 


Another new industry has recently been added 
to Birmingham’s multifarious trades. At Halesowen 
a factory has been equipped for the manufacture of 
plumbago crucibles. This important adjunct to the metal- 
lurgical trades has up to now had its manufacture 
centralised largely in London, but as this is an area where 
crucibles are very largely used, as local clays are suitable 
for use as a base, and the advantage of economic trans- 
port is very substantial, there is every reason why the 
articles should be made in Birmingham. About fifty men 
are at present engaged at Halesowen producing crucibles 
for usp in the non-ferrous industries for the melting of 
both precious and base metals. There is a demand, alike 
from the malleable iron trade and the jewellery trades of 
this district, and it is expected that expansion of pro- 
duction here will take place as trade generally improves. 


Blast-furnace Production. 


Midand blast-furnaces are producing more iron 
than the market can absorb, and in Northamptonshire 
and Derbyshire stocks are increasing to such an extent as 
to cause furnacemen some anxiety. Specifications against 
existing contracts—which are numerous and substantial— 
are frankly disappointing. Here and there foundrymen 
are securing sufficient orders to keep them reasonably 
occupied, but the general demand for castings is not per- 
ceptibly increased. Builders are not calling for light 
castings to the extent expected, and either they are 
generally slack as regards work or stocks in their hands 
are larger than was supposed. General engineering require- 
ments continue very restricted, and in this branch the 
outlook is uncertain. Blast-furnacemen maintain selling 
prices at recent levels. Northamptonshire No. 3 foundry 
is £3 2s. 6d.; forge, £2 17s. 6d.; Derbyshire and North 
Staffordshire No. 3 foundry, £3 6s.; and forge sorts, 
£3 1s. These prices are for delivery at Black Country 


stations, and are subject to rebate in the case of purchases 
of large tonnages. 





Search for Steel Orders. 


Local steel masters are obliged to go out in 
search of orders for steel, especially the finished varieties. 
Competition for business is keener than ever, and as the 
consuming industries are poorly employed, the orders, 
when secured, are of small content. Structural material 
is receiving very little attention. Rolling stock makers 
will be needing more material in the near future, but at 
date very little suffices to meet their requirements. The 
plate mills are badly off for orders, but there remains a 
good demand for special steels such as are used by auto- 
mobile engineers. Association prices for all classes of 
finished steel are unchanged. Angles are quoted £8 7s. 6d. 
per ton, less 15s. per ton rebate to users confining their 
purchases to British material; tees command £9 7s. 6d., 
less 15s. rebate ; joists, £8 15s., less 22s. 6d.; ship, bridge, 
and tank plates, Zin. and over, £8 17s. 6d., less 15s.; 
boiler plates, values of which are not controlled by the 
Association, stand at £8 5s. upwards. In the half-products 
branch of the steel trade, business has fallen away some- 
what, and re-rollers in this district are not receiving the 
same regular orders as during the past few weeks. They 
are fairly occupied, however, and believe there will be a 
revival of buying in the near future. At date, the Con- 
tinental market is unsettled, and very little business is 
going to overseas firms. Importing agents’ quotations 
for billets and bars are considered to be purely nominal. 
The terms asked for Continental material have changed 
very little on the week, District re-rollers continue to 
quote £6 12s, 6d. upwards for small steel bars re-rolled 
from Continental billets. Native billets are £5 to £5 7s. 6d., 
and sheet bars £4 15s. upwards. Consumers have stocks 
sufficient for current needs, and are. not disposed to arrange 
forward business, 


Staffordshire Bars. 


In the finished iron trade in Staffordshire the 
larger volume of inquiry noted in this letter last week has 
given rise to @ more hopeful outlook on the part of iron- 
masters. It must be admitted, however, that there is 
little of a tangible character on which to base optimism. 
Buying for the most part is in small parcels, and there is 
little accumulation of orders. The best bar mills in the 
avea are rather more regularly engaged, but the merchant 
and common bar branches show no improvement what- 
ever. Strip mills are only moderately active. Values in 
all departments are held at late levels, it being contended 
they are at rock bottom under present output conditions. 
Market bars are £12 at makers’ works; Crown bars, 
£8 12s. 6d. upwards; common bars, £7 15s. upwards; 
and iron tube strip, £10 7s. 6d. to £10 10s. 


Sheets. 


Galvanised sheet mills are still working below 
capacity. A number of orders have been received on 
home account which are likely to help matters over the 
next few days. They are of insufficient volume, however, 
to affect the situation materially. It is notable that the 
total exports for February were only 18,675 tons, as com- 
pared with 27,526 tons in the same month last year. 
Overseas demand remains quiet. Selling prices are un- 
altered at £10 10s. f.o.b. for export and £11 15s. delivered 
for the home trade. Graduated price increases according 
to tonnage apply in the case of home business. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
Second-hand Machinery for Abroad. 


Deep concern is being felt in interested trade 
quarters in Lancashire over the continued export of second- 
hand industrial machinery, more especially that associated, 
directly or indirectly, with the manufacture of textiles. 
Protests have already been made to the Government, 
but so far without success. Recently some measure 
of “direct action” was taken when, at a sale at a 
Lancashire cotton mill, buying of machinery by foreign 
interests was prohibited. There is now some indication 
of a joining of forces between organisations representing 
engineers and those concerned with textile manufacture, 
for both sections are, of course, closely interested in the 
matter. In suggesting to the President of the Board of 
Trade that the most effective method of dealing with the 
situation would be the imposition of an export duty of 
£100 pér ton on all second-hand textile machinery 
exported, the Bleachers’ and Printers’ Engineers’ Associa- 
tion state that the terms upon which the machinery is 
sold are such as to place the foreigner in a favourable 
position to compete with British industry, that engineers 
who are makers of new machinery are at present keenly 
feeling the loss of orders due to the large amount of second- 
hand machinery available, and that inquiries from abroad 
for second-hand machinery indicate how widely it is 
known that this machinery is available. Practical support 
to the movement is being lent by the Lancashire Cotton 
Corporation, which has imposed a ban on the export of 
redundant plant from any of the mills under its control. 
The other side of the question is closely bound up with 
the interests of foundry iron makers. During the past 
year or two the availability of textile machinery scrap 
has seriously restricted the consumption of foundry 
pig iron, and their contention is that any effective measure 
of control of second-hand machinery exports would 
seriously increase the difficulties under which they are 
already labouring in the Lancashire markets. 


Non-ferrous Metals. 


Quieter trading conditions and a reactionary 
price tendency have been in evidence on the non-ferrous 
metals market during the past week, but, except in the 
case of lead, not all of the advance registered in the 
previous week has been lost. Buying interest in the 
copper section has been less active, although a moderate 
aggregate movement of the metal compared with the 





experience of the past few months has been reported. 





At a loss on balance for the week of about 12s. 6d. per 
ton, standard brands have lost about half of the rise 
noted a week ago. For the time being, users of the metal 
in this country appear to be content to meet early require- 
ments. A quietly steady business has been done in tin. 
values of which are also lower on the week by about 


12s. 6d. per ton. The current quotation for the metal 
is still, however, higher than since the middle of last 
month. In the lead section the buying spurt appears to 
have exhausted itself and relatively slow trading conditions 
have been experienced this week. Reaction has’ been 
more marked in lead than in any of the other metals, 
a fall of 15s. per ton on balance having wiped out the 
whole of last week’s gain. Spelter is cheaper to the 
extent of about 5s. per ton, but although only a very 
moderate business has been put through the undertone 
in this section of the market seems to bé reasonably steady. 


Iron and Steel. 


Little improvement has occurred this week in 
the position of the iron and steel trades in Lancashire. 
The heavy foundry sections are taking only compara- 
tively small quantities, and whilst some of the consuming 
firms have been dealing with a better volume of inquiry 
recently, so far this has not been reflected to any material 
extent upon order books. Among light castings firms, 
however, there are slight indications here and there of a 
broadening of activity, and pig iron sellers are hopeful 
that a seasonal improvement will be experienced before 
long. For delivery to users in the Manchester district, 
Derbyshire, Staffordshire, and Cleveland brands of No. 3 
foundry iron are all quoted on the basis of 67s. per ton, 
with Northants at 65s. 6d., Derbyshire forge at 62s., 
Scottish foundry at about 82s., and West Coast hematite 
at 80s. 6d. Orders for bar iron locally remain on a dis- 
appointing scale, but the general price position is 
unchanged, Lancashire Crown quality bars being quoted 
at £9 15s. per ton, and best bars at 10s. extra. Machine 
tool makers, with one or two exceptions, are all badly 
situated, hopes of an expansion in Russian business not 
having been realised, whilst machine tool orders from the 
home market are extremely small. Heavy and light 
electrical engineering concerns, for the most part, have 
only moderate order books, and conditions are no brighter 
than before in the majority of other branches, especially 
in the heavy trades. Bright steel bars are reported to be 
selling fairly well by some firms, but for most other classes 
of steel, including special alloy materials, orders tend to 
be on a strictly retail scale, with forward bookings a 
rarity. Small re-rolled bars continue to be offered in the 
region of £6 12s. 6d. per ton, and acid and basic boiler 
plates at £8 7s. 6d. Sections are quoted at £8 7s. 6d., 
joists at £8 1l5s., ship and tank plates at £8 17s. 6d., and 
large bars, 3in. and upwards, at £9 7s. 6d. Prices for 
imported finished products are rather firmer in tendency 
at the moment, but there is little substance about the 
orders that are being placed locally. 


BaRROW-IN-FURNESS. 
Hematite. 


The hematite pig iron market is easier as regards 
the home trade. Buyers are not requiring the same 
tonnage as they have been taking recently. This was 
expected in view of the general condition of the iron and 
steel trade. As far as foreign trade is concerned, there is 
not much activity and the shipments are still on the 
light side. Two small cargoes went to Hamburg and 
Antwerp last week, The steel departments are, fortunately, 
still engaged, and they are taking a good proportion of 
local output. The iron ore trade is quiet, and will continue 
to be so in view of the number of furnaces in blast, The 
imports of foreign ore are restricted. The steel market 
shows little sign of revival. The rail mills are still engaged, 
but fresh orders are needed. The report that the L.M.S. 
will require 70,000 tons of railway material is welcome, 
as this district is given a share of this work. The hoop 
and small section mills are fairly weli employed. 








SHEFFIELD. 
(From our own Correspondent.) 
Special Steels. 


AN increasing demand for special steels is a 
satisfactory feature of the present condition of the local 
steel industry. Production of stainless steels has grown 
substantially since the beginning of this year, and good 
orders for this class of product continue to be received 
by Sheffield firms. A large amount of work is also on 
hand locally in the manufacture of large hollow rolled 
drums, and further calls for Sheffield special steels will 
result from the work to be undertaken in connection with 
the delayed 1931 programme of the British Navy, the 
ships for the 1932 programme, the ships to be constructed 
for the Portuguese Navy, and the large naval training 
ship and forts for Brazil. Whilst this expansion and the 
bright prospects are pleasing, it is unfortunate that the 
quietness of ordinary heavy lines of steel persists. 


Progress at Scunthorpe. 


Last week mention was made of improved trade 
prospects in the Scunthorpe area. Some justification 
of the optimism is now forthcoming in the news that two 
steel furnaces have been restarted in the melting shop 
of the Frodingham Tron and Steel Works. This shop has 
been idle for two and a-half years, but the receipt of orders 
from abroad _has enabled the firm to take this step. The 
steel is required for orders for plates, and increased work 
will also be provided at the Appleby Rolling Mills, an 
associated concern. Further improvement of the position 
at Scunthorpe is provided by orders obtained by the 
Normanby Park Steel Works, which are now operating 
at almost full capacity. 


Heat-treatment Process. 








As a result of work in the research department 
of the Sheffield Gas Company, a process for the heat - 
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treatment of high-speed and special steels has been 
perfected, and it is hoped shortly to put it on the market. 
The process, which has aroused considerable interest on 
the Continent and in America, as well as in this country, 
is.said to be applicable to all kinds of steel. By its means, 
it is claimed, it is possible, with a gas-heated furnace and 
the use of a controlled atmosphere, to heat steel up to 
1350 deg. Cent. without the formation of seale and without 
decarburisation. The furnace was successfully demon- 
strated at the British Industries Fair in Birmingham. 


Production Statistics. 


The latest available statistics relating to the 
production of steel ingots and castings in the Sheffield 
district show that during January the output amounted 
to 66,400 tons. .This figure may be compared with 
59,600 tons during the previous month, and 62,300 tons 
during January of last year. Out of the latest total 
(66,400 tons) only 18,900 tons consisted of acid steel. 
In Lincolnshire during January the output was 38,700 
tons, compared with 32,800 tons in December, and 31,400 
tons in January of 1932. Lincolnshire also produced 
37,200 tons of basic pig iron, an increase of 6000 tons on 
December’s total, and 3500 tons on the figure for January 
last year. 


Plant Improvements. 


Previous mention has been made of the efforts 
of local firms to improve their methods of production and 
bring their plants up to date. It is stated now that at the 
Vickers Works, Sheffield, of the English Steel Corporation, 
Lid., a big reconstruction scheme of the melting plant, 
forge, &c., is nearing completion. The claim is made 
that the forge will be unequalled in this country for size 
and equipment. Mr. Arthur B. Winder, of Sheffield, has 
been elected to the board of the English Steel Corpora- 
tion, Ltd., and also appointed general manager of the 
company directly responsible to Commander C. W. Craven, 
the managing director. 


Ship Salvage Work. 


Ten years ago Mr. I’. E. Cox, of the Sheftield firm 
of Cox and Danks, undertook the task of attempting to 
raise the thirty-two German warships sunk in Scapa Flow. 
Now he has decided to abandon the attempt to lift the 
ten vessels which remain, and his work will end this 
summer when the last two vessels recovered, the battle 
cruiser ‘‘ Von der Tann”’ (20,000 tons) and the “‘ Prinz 
Regent Luitpold ” (25,000 tons) will be towed to Rosyth 
to be broken up. The plant, floating docks, &c., used 
by Mr. Cox cost £70,000. The 28,000 tons ‘* Hindenburg,” 
the largest ship ever lifted in the world, took nine months 
to raise, at a cost of £75,000, but, owing to the slump in 
scrap metal prices it realised only £70,000. 


Gas Grid Scheme. 


The South Yorkshire coke oven gas grid is the 
first scheme of its kind to be put into operation in this 
country, and it is interesting to refer to details of its 
construction announced by the Sheffield Gas Company. 
After much preliminary detail work, the actual laying 
of the grid trunk main was begun early last June, and the 
first portion to be laid was from the gas company’s 
Grimesthorpe works to the coke ovens of the South York- 
shire Chemical Works, Ltd., at Parkgate, a distance of 
some 44 miles. This steel trunk main has a diameter of 
24in., and in addition, 1300 yards of 10in. diameter branch 
main connect the trunk main with the coke ovens. A 
further section of the grid was completed in January last. 
This section consists of 6000 yards of 12in. main connecting 
the Beighton coke ovens of the Sheffield Coal Company 
with the Sheffield Gas Company’s Effingham-street works. 
A supply of gas is now being taken from both these 
sources. One of the novelties of the pipe line is the flexible 
joint which was specially designed for the purpose, and 
has proved so satisfactory that it may be adopted in future 
for all welded steel mains over a certain diameter. 


Cutlery and Lighter Trades. 


The most satisfactory feature of the Sheffield 
cutlery trade is the maintained increase in the production of 
safety razors and blades. Exports of blades during February 
and January increased from £26,000 to £56,445 in value, 
and complete razors from £21,396 to £28,140. Itis worthy 
of note, too, that more knives, scissors, and ordinary 
razors are being exported than a year ago. Canada took 
an exceptionally large quantity of Sheffield cutlery last 
month. A large amount of work is on hand in the produc- 
tion of tools, although the ordinary home demand is 
below last year’s level. 


Sewage Disposal Scheme. 


An important report on a scheme for sewage 
disposal which is being considered by the Malton Urban 
Council has been made by Balfour and Sons, civil engi- 
neers, of Newcastle-on-Tyne. The scheme is to cost 
£33,650, and it is stated that low-lying property is to be 
drained into four small ejector stations, from which 
sewage will be lifted by means of compressed air through 
cast iron rising mains into the filter sewer in which it 
will gravitate to the works. A small compressor-house 
will be constructed and cast iron mains laid to the ejector 
stations. Sewage will pass through a screening chamber 
and thence into tanks for treatment. Clarified liquor 
will flow into a chamber from which it will automatically 


. discharge through distributors to percolating filters, the 


effluent from which will be passed through humus tanks 
before being finally discharged into the river. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Iron and Steel Works Restart. 


AcTIVITIES at the Skinningrove Iron and Steel 
Works, which have been closed down since November 


night the whole works will be in full operation again. 
On Monday the Loftus ironstone mine, from which the 
works draws its supply of ore, was reopened, and prac- 
tically the whole of the men who were employed in the 
mine when it was closed down,returned to work. Two 
blast-furnaces are being put into operation this week, and 
operations will be further extended on Monday next, 
when a start will be made in the steel melting shop. The 
final step in the full resumption of the steel-making opera- 
tions will be the starting of the rolling mills on April 3rd, 


Cleveland Iron Trade. 


There has been a steady growth of business of 
late with consumers of Cleveland pig iron, and deliveries 
this month are on a much heavier scale. The export trade 
does not display the same resilience, but that is not sur- 
prising, in view of the disturbed state of international 
affairs. Quotations for shipment abroad vary, but for 
other business prices are rigid. To consumers on Tees- 
side No. 1 Cleveland foundry iron is 65s.; No. 3 G.M.B., 
62s. 6d.; and No. 4 foundry and No. 4 forge, each 61s. 6d. 
North of England buyers beyond the Teesside district 
have to pay 2s. above the foregoing figures, and delivery 
prices to customers in the Glasgow area are 3d. above the 
charges made to local users. 


Hematite Pig Iron. 


Business in the East Coast hematite pig iron trade 
rules on fairly brisk lines, further orders being reported 
from consumers in Sheffield and South Wales. Terms 
obtainable are still low compared with rates ruling for 
Cleveland pig iron, but are firming up, and stocks are being 
drawn upon to meet commitments. Market values are 
based on mixed numbers at 59s., with No. 1 quality at a 
premium of 6d. per ton. 


Iron-making Materials. 


There have been a few transactions recently in 
foreign ore, but only for small cargoes. Consumers are 
showing little inclination to enter into long-dated con- 
tracts. Best Rubio ore is unaltered at 15s. 3d. c.i.f. Tees. 
Blast-furnace coke is plentiful and 15s. 6d. delivered is a 
full market figure. 


Manufactured Iron and Steel. 


Producers of several descriptions of semi-finished 
and finished iron and steel are busier than they have been 
for a considerable time, but more orders are needed. 
Output of semis has increased substantially as a result of 
a protected home market. After along period of inactivity, 
departments manufacturing shipbuilding requisites have 
quite a lot of work to execute, and producers of railway 
material are turning out heavier tonnage than of late. 
Scarcity of all kinds of iron and steel scrap is acute, and 
values continue to move upward. There is keen com- 
petitive buying of heavy steel, for which 45s. is now paid. 
Demand is for home use and export. Machinery metal is 
realising up to 47s. 6d., and it is difficult to buy cast iron 
under 45s. Light cast iron is less scarce than other com- 
modities, but is far from plentiful. The price is in the 
neighbourhood of 39s. Light black iron is in good demand 
at 18s. 


Durham’s Dull Coal Trade. 


There have been a good many idle days at 
Durham pits lately, owing to lack of trade, and now certain 
of the collieries have had to take more stringent steps to 
curtail production. Decisions include the dismissal of 
men, or, alternatively, the placing of them on short time. 
In one instance the men are to be idle one week in four. 
This is a better expedient than that of paying men off 
altogether. When the tide will turn, it is hard to say. 
The ordinary winter season has been a poor one for Durham 
coal; now there are the quiet days of summer before the 
industry. Apart from this consideration, there is the 
continued depression in the heavy industries and the 
severe limitations upon imports by foreign countries which 
adversely affect the demand for manufacturing fuels, 
which the Durham collieries mainly yield. If Northumber- 
land had to rely on export business it, too, would have 
a lean experience, but a few years ago it secured a large 
measure of coastwise trade, and this it has retained, to the 
great advantage of ports like Blyth. 


Coal Market Conditions. 


The Northern coal market does not present any 
brighter prospects. For this month the output is well ear- 
marked, but contractors have difficulty in clearing their 
commitments, and prices are irregular. The position as 
regards dealing in American dollars is causing some anxiety 
among producers in this area, so far as future business is 
concerned. The course of the sterling-dollar rate is likely 
to have a considerable influence upon exports. Important 
new business was sec last year in competition with 
America. The United States itself, as well as Canada, 
Cuba, Jamaica, Trinidad, and other West Indian islands, 
has.been a new and welcome market for British coal, as 
a result of the depreciation of the pound in terms of the 
dollar. Should, however, any substantial increase’in the 
gold value of sterling occur, either from fear of the dollar 
or confidence in the pound, American producers would 
soon be able to recover these markets. An encouraging 
feature is an increasing disposition on the part of Egyptian 
buyers to take more North Country steam coal, and it is 
understood that 20,000 tons of this fuel from Durham 
have been arranged for shipment in June, July, and 
August. All grades of Northumberland steam coals are 
in slow demand, but full recent prices are asked. For 
next month all descriptions are plentifully offered, and 
the undertone remains easy, with best qualities at 13s. 6d. 
to 13s. 9d., prime Wear 15s. 6d., and Tyne prime 13s. 
to 13s. 3d. Small steam coal is scarce, and the inquiry 
continues favourable. Prices rule firm at 8s. 6d. to 9s. 
No improvement is to be noted in the Durham trade 
generally, all qualities being available at the minimum. 
Best gas are at 14s. 6d.; special Wear gas, 15s.; and 
secondary gas easy at 13s. to 13s. 6d. Production is 





last for extensive alterations and improvements, are 
steadily increasing, and it is expected that within a fort- 





curtailed by short time working. The bunker trade is 
slow, sellers pressing on the market best at 13s. 6d., 





with ordinary weakly held at 13s. Coking unscreened 
remain quiet at 12s. 6d. to 13s, 3d, There is a good 
inquiry for gas coke grades for the summer season, but 
buyers are haggling over the prices asked, and business 
matures slowly. The available supply is expected to be 
a moderate one, and makers ask 18s. for best kinds an« 
2ls. for vertical. Patent oven coke stocks are con 
siderable, and demand very moderate. Prices thus rule 
easy at 13s. 6d. to 14s. 6d. Coke nuts are 16s. to 17s. 6d, 


Slipway, but Not for Ships. 


A slipway is being erected in the dismantle: 
yards of the old Cleveland Shipbuilding Company, Middles- 
brough, a grass and weed-strewn yard, which has seen 
the launch of many famous ships. Unfortunately, this 
slipway is not a portent of renewed shipbuilding opera- 
tions on Teesside. Vickers-Armstrongs, Ltd., Newcastle, 
are making up the slipway for the purpose of carrying 
out repairs to the Middlesbrough dock gates. Prepara 
tions are now being made to dismantle the gates, which 
weigh between 170 and 180 tons each, and when they ar 
removed they will be towed from the dock to the old Cleve- 
land shipyard, and hauled up the slipway for repairs. 








SCOTLAND. 
(From our own Correspondent.) 
Quiet Conditions. 

Iv is, of course, generally recognised that some 
time must yet elapse before trade in general can properly 
react to the new conditions now ruling. Much still 
requires to be accomplished before a. stable working basis 
can be formulated. It may be that the result of the 
deliberations at the forthcoming World Economic Con- 
ference will be a clearing of the way to a better under- 
standing, and open up fresh avenues to a world trade 
revival. Meanwhile, although there are hopes of some 
improvement in local trade circles before the year is very 
much older, there is as yet no definite movement in a 
general sense. Some districts are more favourably placed 
than others, and even the restricted progress already 
recorded is a matter for gratification. Further ship- 
building orders have been reported, and although the 
tonnage is not large, it nevertheless indicates a continu- 
ance of the movement which started some time ago, and 
has been more prolific during the past few weeks. Inquiries, 
too, continue to come to hand and this fact appears to 
show a growing confidence in the future of industry, 
apart altogether from the necessity of replacing obsolete 
tonnage. 


Steel. 


While the output capacity of the steel works is 
in no wise taxed, some increase in demand is reported, 
and producers are confident that the movement will 
expand. Shipbuilding specifications are more in evidence, 
but requirements for structural purposes have declined. 


Sheets. 


Producers of sheets are still better employed in 
the light than in the heavy gauges. Makers are now 
engaged on orders for Canada, and inquiries from the 
Dominions are considerable. Heavy and galvanised sheets 
are rather slow. 


Tubes. 


Any improvement in tubes is still confined to 
small diameters for export to Australia, prior to the im- 
position of the increased tariff due on June Ist. 


Iron. 


There are now four blast-furnaces in operation 
in Scotland, two having been restarted last week, chiefly 
in order to replenish stocks, business on the whole showing 
no improvement. During the week 2200 tons of pig iron 
arrived here from Calcutta. The*position in the bar iron 
and re-rolled steel bar industry is unch: , the turnover 
being extremely modest. Prices on the whole are un- 
changed. Makers of re-rolled steel bars are, as a rule, 
firm in their ideas concerning export prices, which are 
uncontrolled, and this may be due partly to the assump- 
tion that in future they may be confined to home supplies 
of raw materials. Re-rolled steel bars are quoted £7 5s. 
home and £6 10s. per ton export. Scrap material is firm 
at 40s. to 42s. 6d. for heavy steel, and 50s. to 52s. 6d. per 
ton cast iron machinery. 


Coal. 


Further weakness is apparent in the Scottish 
coal trade, owing to a decline in home demands and a 
scarcity of prompt export orders. Exporters continue to 
experience keen competition from Polish coal in Con- 
tinental countries, in both early and long-term contracts. 
All qualities of fuel are now in need of orders, though 
Fifeshire Dysart Main is still fairly well placed. Washed 
materials also are easier. Aggregate shipments amounted 
to 223,952 tons, against 231,297 tons in the preceding 
week, and 246,387 tons in the same week last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coalfield Notices Postponed. 

THE most important item of news this week 
is the fact that the Executive Council of the South Wales 
Miners’ Federation on Saturday last decided to postpone 
the tendering of notices by the miners in this coalfield 
pending the calling of a coalfield conference. It will be 


recalled that a delegate conference of this district had 
earlier a resolution that, failing a settlement in 





the meantime of the dispute at the Bedwas Navigation 


























Maron 24, 1933 





THE ENGINEER 


309 








Colliery, miners throughout the coalfield should tender 
fourteen days’ notices to terminate their contracts, which, 
if put into effect, meant the si msion of work in the 
coalfield on April 3rd. The decision of the executive not 
to carry out the course agreed upon at the conference 
was come to after very long consideration. The executive 
discussed the matter at morning and afternoon sessions, 
and it was clear that there was a keen difference of opinion 
as to what should be done, but ultimately it was resolved 
to postpone notices,-the reason given in the official report 
of the deliberations being the possible injury to the South 
Wales coal trade which might result from a stoppage. 
Whether postponement of notices means withdrawal of 
them remains to be seen, though the feeling everywhere 
prevails that the leaders have not got the rank and file 
behind them in adopting a drastic course of action. 
Although efforts have been made to get the workmen 
now working at the Bedwas Colliery to suspend operations, 
the fact remains that they have refused to do so, and there 
are still between 700 and 800 men carrying on despite 
the picketing, &c. Furthermore, the South Wales Miners’ 
Industrial Union, a non-political organisation, has come 
out into the open, and, apart from claiming that the men 
at Bedwas belong to its union, it has instructed all its 
members in the coalfield to remain loyally at work. 
Whilst efforts are now to be intensified in the direction 
of bringing about an amicable settlement of the Bedwas 
dispute, it has to be admitted that so far no solution of 
the present impasse has been discovered. Postponement 
of the notices is very welcome, but it is difficult to convince 
the foreign buyer ¢hat there is no danger of delivery of 
coals being interfered with in the near future. In one 
sense postponement means continuance of the feeling of 
uncertainty, for which reason it is essential that a speedy 
settlement in the interests of trade generally should be 
arrived at in the case of the Bedwas trouble. 


State of Coal Trade. 


It cannot be said that the condition of trade in 
coal exports is at all cheerful, though the returns supplied 
by the Great Western Railway Company for the ports 
in this area under its control are much better for last 
week than earlier in the month. Total shipments of coal 
and coke came to 418,450 tons, which compared with 
355,425 tons for the preceding week and with 410,499 
tons for the corresponding period of last year. As a 
matter of fact, shipments at Barry were the best for any 
week this year, and they would have been better at all 
the ports had tonnage put in an appearance as expected. 
Unfortunately, the gales prevailing prevented a number 
of vessels arriving to time, and on Saturday last there 
were no less than thirty-nine idle tipping appliances at 
the various ports. Tonnage arrivals over the week-end 
suffered as a consequence of the bad weather, and on 
Monday idle tips numbered thirty-four, with only one 
steamer waiting to berth at Swansea. The position should, 
therefore, improve during the week, but it is the experience 
in all directions that new business is quiet, especially for 
early loading. In the case of business for France, it is 
questionable whether the conditions have been less active 
for twelve months. So far no news has come to hand 
regarding the placing of the orders for the French Marine 
requirements, for which prices went in over a week ago. 
Business is possible for South American destinations, but, 
unfortunately, satisfactory payment conditions are very 
difficult to obtain. One important contract is pending, 
uamely, for the requirements of the Egyptian State 
Railways, for which tenders were due to be opened at 
Cairo on Tuesday for 220,000 metric tons of locomotive 
coals, firms having been asked to quote on a f.o.b. basis 
in respect of 60,000 tons, and the balance on a c.i.f. basis. 
It is confidently expected that the order will be placed 
for coals from this district, but the prices offered have to 
hold good for about fifteen days. 


Miscellaneous Items. 


At a meeting of the Welsh Tin-plate Pooling 
Conference held last week, it was unanimously decided 
to continue the scheme until September, 1934. Mr. T. B. 
Humphries has been elected chairman of the Cardiff 
Pilotage Authority for the next twelve months in succes- 
sion to the late Mr. Sam Thomas. An application made 
to the authority by the Great Western Railway Company 
for a special pilotage rate for vessels calling with part 
cargo or for bunkers was strongly opposed, but the matter 
was postponed until after the conference dealing with the 
proposed amalgamation of the Cardiff, Barry and Newport 
Pilotage Authorities. The winding enginemen of the 
South Wales and Monmouthshire coalfield, at their annual 
conference at Cardiff on Saturday, gave consideration to 
the question of week-end time and other matters of a 
contentious nature, and by a unanimous vote it was 
agreed to make representations to the coalowners. Close 
on 100 quarrymen employed at the Aberllefenni Slate 
Quarries, Merioneth, have been notified that, owing to the 
depression in the slate industry, the quarries will only be 
working three days a week for the present. 


Crude Oil Experiments. 


An interesting report was presented to the 
Cardiff Transport Committee at the- end of last week 
by Mr. William Forbes, the general manager, who said 
that during the past year he had been experimenting with 
the use GPheine fuel oil compression-ignition engines for 
running omnibuses. He ran two identical double-decker 
omnibuses, one with a petrol-driven engine and the other 
with a heavy-oil engine. The omnibus on heavy oil ran 
for 35,398 miles at a cost of only £73 15s. in fuel. The 
cost worked out at 0-43d. per mile for fuel. The engine 
in the petrol omnibus was not of such big horse-power, 
and it was run at a cost of 2-35d. per mile. In using 
heavy oil instead of petrol he had been able to effect a 
saving of £283. Double-decker omnibuses ran over an 
average distance of 40,000 miles a year, and if the Com- 
mittee used compression-ignition engines, it would save 
on fuel £320 a year on each omnibus. Mr. Forbes reported 
that he had been experimenting with omnibuses of a 
different type and had been making inquiries about 
other compression-ignition engines. One maker of a very 


a year on a mileage of 50,000. He would also like to accept 
another offer for experimentation, though he pointed 
out that the only “snag” was that the Government 
might impose a tax on crude oil, The Committee autho- 
rised the general manager to accept the two offers, Mr. 
Forbes remarking that he would replace petrol engines 
which were six or seven years old by compression-ignition 
engines. 


Current Business. 


Operations from day to day have been extremely 
quiet in steam coals, although anthracite qualities remain 
very steady. Large steam coals continue very plentiful 
and at the minima, while dry nuts have lost some of their 
firmness. Washed smalls are still scarce. Coke moves 
off quietly, but can scarcely be described as active in 
demand. Patent fuel is without price change, while 
pitwood is easier. 


Coalowners and Production. 


At the annual meeting of the Monmouthshire 
and South Wales Coalowners’ Association on Monday Mr. 
F. L. Jacob was elected Chairman for the ensuing year, 
and Mr. E. Edwards Vice-chairman. A report submitted 
by the Secretary showed that during 1932 production 
totalled 33,880,633 tons, compared with 35,817,217 tons 
in 1931. Mr. H. H. Merrett, managing director of Gueret, 
Llewellyn and Merret, Ltd., has been elected Chairman of 
the Commercial Committee, and Mr. G. E. Aeron Thomas 
Vice-chairman. Both have been nominated to attend a 
conference of coalowners, exporters, railway companies, 
&c., to be held at the Ministry of Transport at the end of 
the month, when questions relating to breakage of coal 
at the port of shipment will be discussed. 


Egyptian State Railways Contract. 

The lowest price for the supply of Welsh coals 
on the list scheduled by the Egyptian State Railways has 
been submitted by Lindsay, Blee and Co., Ltd., at 
24s. 23d. c.i.f. Alexandria. T. Beynon and Co., Ltd., 
quoted 24s. 5d. c.i.f. and 17s. 10d. f.o.b., and Gueret, 
Llewellyn and Merrett, Ltd., 24s. 6d. c.i.f. and 17s. 94d. 
f.o.b. Various other prices have been submitted for coals 
not on the list, while the Deutsche Kohlen Depét have 
tendered at 23s. 9d. c.i.f. and 17s. 2d. f.o.b. The Railways’ 
requirements total 220,000 metric tons. Gueret, Llewellyn 
and Merrett, Ltd., have also offered supplies of patent 
fuel at 26s. 9d. c.i.f. and 18s. 10$d. f.o.b. 


Pits to Reopen. 

Following upon the representations of a deputa- 
tion of officials of the new Mardy Lodge of the South 
Wales Miners’ Federation and leading public men, it is 
announced that Mr. W. M. Llewellyn, managing director 
of the Welsh Associated Collieries, Ltd., has decided to 
reopen Locket’s Merthyr collieries, Mardy, on Monday 
week. 








BOOKS OF REFERENCE. 


Directory of Shipowners, Shipbuilders, and Marine Engi- 
neers, 1933. Compiled under the direction of the Editor 
of Shipbuilding and Shipping Record. London: The 
Directory Publishing Company, Ltd., 33, Tothill-street, 
S.W.1. Price 20s. net.—For this edition this Directory 
has been revised and enlarged, and it provides more than 





building firms. The changes which came into force 
with the beginning of this year relating to new load lines 
under the Merchant Shipping (Safety and Load Line 
Conventions) Act, 1932, which, in the case of oil tankers, 
has materially altered deadweight capacity and draught, 
have been included right up to going to press. The same 
has been done with regard to regroupings of shipping 
companies, which have embodied changes in directors. 
This has been done for both British and foreign shipping 
concerns, notably those of Italy. The Directory gives 
information as to the ownership of any specific vessel, 
who built the ship and engined her, and what is her 
tonnage, length, draught, and other features, also the 
year in which she went into commission. This informa- 
tion, together with particulars of the capacities of ship- 
yards and the names of directors and leading officials of 
shipbuilding and shipowning firms, Government Depart- 
ments, and classification societies, &c., and other valuable 
information, along with a valuable index, is included in 
a book of about 800 pages, which is a handy size for 
reference. 





The Motor Ship Reference Book for 1933. Compiled by 
the Staff of the Moter Ship. London: Temple Press, Ltd., 
5-15, Rosebery-avenue, E.C.1. Price 5s. net.—The 
ninth revised edition of this handy book of reference shows 
that although there has been a prolonged slackening in the 
construction of ships and their propelling machinery for 
over a year, matters are by no means as stagnant as some 
would have it believed. More than a quarter of a million 
gross tons of motor ships were completed during 1932, 
and vessels in construction and on order amount to prac- 
tically the same tonnage. The essential details of all 
motor ships of the world up to the end of 1932 are tabulated 
and the short descriptions and illustrations of main pro- 
pelling and auxiliary oil engines, both British and foreign, 
enable the most important features of design to be appre- 
ciated at a glance. The statistical matter has been 
revised, and brought up to date. The contents of the book 
refer to between ten and eleven million gross tons of motor 
shipbuilding. 








CONTRACTS. 


MaysacH MororensBAUu G.m.b.H., of Friedrichshaven, 
informs us, “oo Mr. Ernst Schneider, of 18, Victoria-street, 
S.W.1., its London representative, that the Netherlands 
State Railways have placed an order with it for eighty 
410 H.P. Diesel rail-car power plants. Each rail-car will be 
articulated and will be equip with two units, will have a 





25,000 references to international shipping and _ ship- | 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. Frank Woop, managing director of the Vaughan Crane 
Company, Ltd., has been made chairman in succession to the 
late Mr. W. H. Vaughan. 


F. C. Hrpperp anv Co., Ltd., are transferring their offices 
from 16, Northumberland-avenue, London, W.C.2, to their 
works at Coronation-road, Park Royal, London, N.W.10. 


Tancyes, Ltd., Birmingham, ask us to state that Mr. G. N. 
Guest, late managing director of Hollings and Guest, hydraulic 
engineers, and John Hands and Sons, power press manufae- 
turers, has now joined them, with many of his staff. 


Tue CarBorunpDuM Company, Ltd., Trafford Park, Man™ 
chester, informs us with regret that Mr. Albert E. Robinson, 
who had represented the company for eighteen years in the 
Lancashire area, died on Thursday evening, March 9th. 


Dorman Lone anv Co., Ltd., have been requested to state 
that Mr. Edwin (Eddie) Davies, formerly employed by them 
in their London office, and previously by Meldhiaw; Vaughan 
and Co., Ltd., is in no way conneeted with the recent case of 
alleged forgery at Middlesbrough in which another employee 
of the same surname was concerned. 


Tue GeNeERAL Etecrric Company, Ltd., announces that 
Mr. J. H. Farthing, manager of the Lancashire and Yorkshire 
area, has been appointed a director of the company in place 
of the late Mr. H. V. Wynne Roberts. Mr. Farthing joined the 
company in 1893, and since 1917 has served as a director of 
Salford Electrical Instruments, Ltd., one of the associated 
companies of the G.E.C. 


WE understand that an agreement has been signed betweer 
Dennis Brothers, Ltd., of Guildford, and Armstrong-Saurer 
Commercial Vehicles, Ltd., of London and Newcastle, concluding 
negotiations whereby Dennis Brothers are to standardise the 
fitting of British-built Armstrong-Saurer oil engines, both of 
the six-cylinder and also of the four-cylinder type, on their 
“Lance” and “ Lancet” types of passenger vehicles with 
forward control chassis. By this agreement the use of the 
Armstrong-Saurer oil engine for passenger vehicles is restricted 
to the two companies involved. 


Hartanp anpd Wotrr, Ltd., of Belfast, have acquired a 
general licence from the Buchi Syndicate, of Winterthur, 
Switzerland, for marine and stationary Diesel engines. The 
Buchi Syndicate holds the principal patents relating to exhaust 
turbo-charging of internal combustion engines, and the general 
licence with Messrs. Harland and Wolff does not only include 
the rights to apply these patents, but entitles the licensees also 
to manufacture the whole turbo-charging set, including the 
exhaust gas turbine and blower, in their own works. John G. 
Kincaid and Co., Ltd., of Gr k, the sub-li of Messrs. 
Harland and Wolff, for the manufacturing of Burmeister and 
Wain Diesel type engines, are also their sub-licensees with 
respect to the Buchi licence. 











LAUNCHES AND TRIAL TRIPS. 





NoOLDANGER, single-serew motorship; built by Netherland 
Shipbuilding Company, Ltd., to the order of Westfal-Larsen 
and Co. A/S Bergen, Norway ; dimensions, 486ft. by 6lft. by 
39ft. 6in.; to carry eargo and a few p gers. Oil engi 
installed on board by Gebrs, Stark and Co.; constructed by 
A.E.G., Berlin ; trial trip, March 14th. 

Eccteston, steam tug; built by Richard Dunstop, Ltd., 
Hessle, near Hull. Steam engines, developing 350 horse-power ; 
launch, March 15th. 











CATALOGUES. 





JouN HARPER anv Co., Ltd., Albion Works, Willenhall.—A 
booklet on castings. 


Kuaxton, Ltd., 36, Blandford-street. 
catalogue of the firm’s products. 

Tuos. FirtH AND JOHN Browy, Ltd., Sheftield.—A brochure 
giving specifications of steels for all purposes. 

A. REYROLLE AnD Co., Ltd., Hebburn-on-Tyne.—Pamphlet 
No. 842, of protected type plug.; and sockets. 

W. A. Fett, Ltd., Windermere.—Catalogue No. 32 on auto- 
matic wood turning and drilling machinery. 

Crompton Parxrnson, Ltd., Bush House, W.C.2.—-A book 
of illustrations entitled ‘“‘ 24 Hours with Crompton Parkinson.” 


Setson Macuine Toor Company, Ltd., 23, Abbey House, 
Victoria-street, S.W.1.—A new illustrated list of machine tools. 


ATKINs (PETERBOROUGR), Ltd., Old Fletton, Peterborough.— 
A publication describing thread grinding on the firm’s auto- 
matic machines. 


Ettiott Bros. (Lonpon), Ltd., Century Works, Lewisham, 
S.E.13.—Catalogue 815 on Siemens automatic regulators for 
heat economy and control. 


PETER BROTHERHOOD, Ltd., Peterborough.—Publication 
B.R. 33 of the Brotherhood-Ricardo high-speed Diesel engine 
and details of its construction. 


G. D. Peters, Ltd., Slough.—-A catalogue illustrating and 
describing the “‘ Plastic Are’’ welding machines, equipment, 
and “‘ Colour Tipt ” electrodes. 

BRITISH MANNESMANN TUBE Company, Ltd., Newport, Mon. 
—Particulars of the various types of steel tube produced by the 
firm for gas, water, and sewage work. 


Vickers ArMstTroNGs, Ltd., Barrow-in-Furness.—A loose- 
leaf catalogue icing details of the properties, working, and com- 
position of P.M.G. metal, a new alloy. 

JOHN FowLeR AnD Co. (LzeEvs), Ltd., Leeds.—‘* The Perma- 
nent Way to Shunting Efficiency,’ a pamphlet on the firm’s 
100 H.P. oil engine shunting locomotive. 

Tuos. SmuirH anp Sons (Roptey), Ltd., Leeds.—Booklets 
2150 and 2200, dealing in detail with “* Excavators ” and “ Elec- 
tric Cranes.”” Catalogue 2300 of spare parts for steam cranes. 


W.1.—A loose-leaf 








InstiruTIon or Navan ArcuHiTEcTs.—The Right Hon. Lord 
Stonehaven has pted nomination as President of the Insti- 
tution in succession to Admiral of the Fleet Lord Wester 
Wemyss. The election of the new President will take place 
at the opening meeting at the Royal Society of Arts, on Wednes- 
day, April 5th next, at 10.30 a.m. 

Otp Crompronians.—The annual dinner of the Association 
of Old Cromptonians will be held at the Hotel Victoria on May 
5th. Colonel Crompton, C.B., R.E., will be in the chair. Old 
Cromptonians from overseas, who may be home on leave, will 











efficient engine had offered him a £300 engine at a special 
price, and by using such an engine he hoped to save £321 


length of about 180ft., and will be built for a speed of about 
75 miles per hour. 


be en a welcome. Tickets may be obtained from 
Mr. H. H. +e of Crompton Parkinson, Ltd., Bush House, 
London, W.C.2. 
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TRON ORE. 


N.W. Coast-— 
(1) Native .. 
(1) Spanish 


N.E, Coast— 
Native , 
Foreign (c.i.f.) 


(2) Scornanp— 
Hematite 
No. 1 Foundry 
No. 3 Foundry 
N.E. Coast— 
Hematite Mixed Nos. .. 
No. 1 bbeasoee 
(f) Cleveland— 
No. 1 ; 
Siliceous iihians 
No. 3 GMB... i 
No. 4 Foundry 
No. 4 Forge 
Mottled .. 
White 
MIpLANDs— 
(e) Staffs.— 
All-mine (Cold-blast) 
North Staffs. Forge 
Foundry .. 


” ” 


(e) Northampton— 
Foundry No. 3 
Forge 

(e) Derbyshire— 
No. 3 Foundry 
Forge 

(3) Lineolnshire— 
No. 3 Foundry 
No. 4 Forge .. 
Basic va 

(4) N.W. Coast— 
N. Lanes. and Cum.— 


_— 
oo 


or 


oom to oO 


3.1 
3 6 


3 
Hematite Mixed Nos. .. | 4 
\4 


(Delivered to Station.) 


MANUFACTURED IRON. 


Home. 


ScoTLanp— 
Crown Bars 
Best. . 


N.E. Coast— 
Iron Rivets 
Common Bars 
Best Bars sae 
Double Best Bars . . 
Treble Best Bars .. 


LaNncos.— 
Crown Bars 
Best Bars 
Hoops 


8S. Yorxs.— 
Crown Bars 
Best Bars 
Hoops 


MiIpLanps— 
Crown Bars .. ns 
Marked Bars (Stafts. Be yes 
Nut and Bolt Bars 
Gas Tube Strip 


STEEL. 


or 


_ 
oo or 


or 


6to 9 5 
Re 
Oto 8 10 
6to 10 10 


(d) 


6) Home. 
£ s. 


(5) ScorLanp— 


Boiler Plates (Marine) ... 9 


(Land) 


” ” 


Ship Plates, jin. and up 


8 
a 


Steel Sheets, jin... . 7 
Sheets (Gal. Cor. 24 B. G.) ll 


0 
“15 
7 
15 
5 


d. 

O a3 
--- 
Dae 
ee 
0-10 Ton 


5/- to 20/— 


— to 24/— 


- to 21/- 
15/3 


to tb bo oo Ww 


a *h 
-_ ! — 
° bd 
a 


_ 
coauna | 


10 


Lots and Upwards Delivered Glasgow Stations. 


» (Gal. Cor. 24 B.G.) 


For Canada separately arranged. 





STEEL (continued). 


£ s. 
8 15 


N.E. Coast— 
Ship Plates 
Angles Ce The aban 

Boiler Plates (Marine) 10 10 
” » (Land) .. 10 0 
Joists ud “eet. Te eer ae 
Heavy Rails .. .. .. 8 10 
Fish-plates .. .. .. 12 0 
Channels. . er oe 
Hard Billets .. ..... 2 
Soft Billets 
N.W. Coast— 
Barrow— 
Heavy Rails .. 
Light Rails 
Billets 
MANCHESTER— 
Bars (Round) 
» (Small Round) 
Hoops (Baling) 
» (Soft Steel) 
Plates Sart eae" 
» (Lanes. Boiler) .. 
SHEFFIELD— 
Siemens Acid Billets 
Hard Basic 
Intermediate Basic 
Soft Basic 
Hoops ’ 
Soft Wire Rods 
MIDLANDS— 
Small Rolled Bars 
(all British) 
Small Re-rolled Bars .. 
Billets and Sheet Bars .. 
Galv. Sheets . 
(2) Staffordshire Hoops 
(d) Angles .. 
(d) Joists 
(d) Tees 
(d) Bridge and Tank Plates 
Boiler Plates .. ps 


"OAD wo oO 


on; 


~ 


onmnenmnnmneoe or 
- 


SwaNsEA— 
Tin-plates, I.C., 20 by 14 
Block Tin (cash) Hl 
o (three months) 
Copper (cash) : 
ia (three months) 
Spanish Lead (cash) 
” »» (three months) 
Spelter (cash) 
ee (three months) 
MANCHESTER— 
Copper, Best Selected Ingots 
os Electrolytic 
re Strong Sheets . sy 
FF Tubes (Basic Price), Ib... 
Brass Tubes (Basic Price), Ib. 
» Condenser, Ib. cd 
Lead, English 
» Foreign 
Spelter 


Aluminium (per ton—raw ingot) 


Tungsten Metal Powder 
Ferro Tungsten x 


6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. .. 
Specially Refined 
Max. 2 p.c. carbon 
+»  lp.c. carbon 
9 % »  0-70p.c. carbon 
»» carbon free 
Metallic Chenmines » 
Ferro Manganese (per ton) . 


Slices 45 p.e: to 50-p p-c. 
aa 75 p.c. 


» Vanadium ., 

» Molybdenum 

» Titanium (carbon a ) 
Nickel (per ton) oe 
Ferro Cobalt . 





Home. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon .. 
-. £22 15 0 
. £22 5 0 


Export. 
Se. 4. 
715 0 
7 6 


£9 to £9 5s. 


6 (basis) 
6and 8 12 
6and7 2 
Re 
Oto 9 15 


Oto 5 
Oto 13 15 
Dass 


5 
6to 6 17 
7 
2 


NON-FERROUS METALS. 


f.o.b. 


. £95 


FERRO ALLOYS. 


15/9 to — 


148 12 
149 10 
28 3 
28 8 
10 8 
10 13 
14 12 
14 12 


33 10 
34 
61 
0 
0 
0 
12 
1] 
14 


~ 
—] 


srIweweoosso 


_ 


1/103 per Ib. 


1/74 per lb. 


Per Ton. Per Unit. 


£23 7 6 


. £3410 0 
. £3610 0 


£42 2 6 
1/~ per lb. 


-+_ 2/9 per Ib. 
. £10-15 0 for home 


8/- 
7/6 
7/- 
1l/- 


14/— 
16/- 


£9.15 0 for export 


. £13-10- “0.80: 


unit 


unit 
12/6 per lb. 
6/3 per lb. 
9d. per Ib. 


- £245 0 0 


7/3 per lb. 


ale 5/— per 


. £19 15 0 scale 6/— per 











Current Prices for Metals and Fuels. 


FUELS. 
SCOTLAND. 

Export. 
14/- 
15/~ 

14/6 to 15/6 
14/6 
11/6 

10/6 to 10/9 


LANARKSHIRE-— 
(f.0.b. Glasgow)—-Steam .. 
Ell 
Splint .. 
Trebles 
Doubles 
Singles 
AYRSHIRE— 
(f.0.b. Ports)—Steam 
Jewel 
Trebles 


12/6 
16/6 
13/9 


F IVESHIRE-— 

(f.0.b. Methil or Burnt- 

island)—Steam .. 
Unser d Navigati 
Trebles . . 
Doubles . . 
Singles 
LOTHIANS— 

(f.0.b. Leith)—Best Steam 
Secondary Steam .. 
Trebles .. 

Doubles . . 
Singles 


12/- to 12/6 
13/— to 13/6 
13/6 to 14/6 
11/— to 12 

10/3 to 10/6 





12/9 
12/- 
12/- to 13/— 
11/6 to 11/9 
10/3 to 10/6 
(8) N.W. Coasr ENGLAND. 

Steams .. 
Household 
Coke 
NORTHUMBERLAND—- 
Best Steams .. 
Second Steams 
Steam Smalls. . 
5 Cam Sif last tat Bistociew ie. : AB 
Household 27 |- 
Dursam— 
Best Gas.. 
Second .. 
Household 
Foundry Coke 


SHEFFIELD— 
Best Hand-picked Branch 
South Yorkshire Best .. 
South Yorkshire Seconds 
Derbyshire Best House. . 
Derbyshire Best Brights 
Screened Seconds .. 
KitchenCoal.. .. 
Best Screened Nuts 
Small Screened Nuts 
Yorkshire Hards 
Derbyshire Hards . . 
Rough Slacks. . ‘ 8/6 to 9/6 
NuttySlacks.. .. .. .. 7/~to 8/6 
Furnace and Fouiry Coke (Export), f.0.b., 14/6 to 15/6 


19/- to 22/6 
32/6 to 45/— 
18/- to 21/- 


14/6 
12/6 to 12/9 
8/6 
2/6 to 13/ 
to 39/- 


14/6 
13/3 to 13/6 
25/- to 37/- 

24/- 


Inland. 

27/- to 28/- 

.. 23/- to 24/- 
.. 18/- te 21/- 
.. 22/— to 23/6 
. 18 to 20/- 

.. 17/6 to 19/— 
. 16/6 to 17/6 

. 17/- to 18/6 

.. 16/- to 16/6 
. 17/- to 18/- 


17/- to 18/- 


CARDIFF— (9) SOUTH WALES. 
Steam Coals ; 
Best Smokeless Large . 
Second Smokeless Large 
Best Dry Large .. .« 
Ordinary Dry Large 
Best Black Vein Large. . 
Western Valley Large .._ .. 
Best Eastern Valley Large... 
Ordinary Eastern Valley Lae fs 
Best Steam Smalls =. 
Ordinary Smalls 
Washed Nuts. . ‘ 
No. 3 Rhondda Large .. 


19/6 to 19/9 
18/9 to 19/6 
19/— to 19/6 
17/9 to 18/3 
18/3 to 18/6 
17/9 to 18/8 
17/T} to 17/9 
17/3 to 17/6 
13/- to 13/6 
11/- to 13/— 
20/— to 32/- 
19/6 to 19/9 
Smalls... 0... ws) «s ~15/- 00. 18/6 
Large... ..  .. ee ee 17 /- t017/3 
Through . ou... 15/6 to 16/- 
+ » Smalls... 14/~ to 14/3 
Foundry Coke (Export) 22/6 to 36/6 
Furnace Coke erie 15/6 to 16/6 
Patent Fuel .. 22/- 
Pitwood (ex ship) 18/6 to 19/6 
SwaNnsEA— 
Anthracite Coals : 
Best Big Vein ee 
Seconds . : 
Red van a 
Machine-made Gobbles. . 
Nuts 
Beans 
Peas $), itis 
Breaker Duff 
Rubbly Culm. 
Steam Coals : 
Large 
Seconds .. 
Smalls 
Cargo Through 


” ” 


No. 2 


” 


36/— to: 38/6 
27/- to 34/- 
22/- to 26/6 
36/6 to 48/6 
36/6 to 48/6 
28/6 to 32/6. 
19/— to 20/- 
8/6 to 9/- 
8/6 to 9/- 


20/- to 20/6 
18/— to 20/- 
11/6 to 13/- 
16/— to 17/6 


(6) Home Prices— 


(8) f.o.b. Makers’ Works, approximate. (4) Delivered: Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. 

(7) Export Prices—f.o.b. Glasgow. (8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 

rail at ovens and f.o.b. for export. (9) Per ton f.o.b.) (a) Delivered Glasgow. (6) Delivered Sheffield. (c) Delivered Birmingham. _ (d) Rebate : Joists (minimum), 22/6 ; 
Ordinary Ship, Bridge, and lank Plates and Sections, 15/—, if home consumers confine purchases from associated British Steel Makers. (e) Delivered Black Country Stations. 

(f) Delivered North-East Coast. 


(1) Delivered. 
All delivered Glasgow Station. 


(2) Net Makers’ Works. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Railway Organisation. 


THE intention of the State to exercise greater 
control over the railways was made clear by the reply 
of the Minister of Public Works to criticisms in the long 
debate in the Senate last week on the measures to be 
adopted to wipe out the deficit in railway working. Most 
of the opinions expressed were to the effect that the 
convention of 1921 between the railways and the State 
would have avoided the disaster had it been allowed to 
operate normally and had the State not maintained the 
provisional tax of 32-5 per cent. on passenger receipts in 
aid of the collapsed franc in 1926, The attitude of the 
Government in resisting all attempts to give more liberty 
to the railway companies in the way of adapting their 
services to new traffic conditions is explained by the 
Minister’s statement that, as the concessions to the railway 
companies will expire in seventeen years’ time, when the 
ownership of the railways will devolve upon the State, 
the Government will be obliged to take a more direct 
interest in the conduct of the railways. Arrangements 
are now being made with the companies for the appoint- 
ment of State representatives on the boards of directors. 
Meanwhile, it is intended to lower the 32-5 per cent. tax 
to 12 per cent., and to allow the companies to increase 
passenger fares by 12 per cent., which is expected to reduce 
the 4000 million annual deficit by from 400 to 500 million 
francs. The rest is to be made up for by economies, which 
will be effected partly by replacing inefficient local lines 
with road vehicles or by running motor rail cars. Limita- 
tions are to be placed upon heavy road lorries, particu- 
larly by fixing a maximum speed of 25 miles an hour. 
In order further to enable the railways to compete with 
road haulage, the companies will be given greater latitude 
in the rates for goods, which are at present too rigid for 
successful competition. All this shows that the State 
intends to strengthen its control over the railways, which, 
at the end of the concessions, will become its own property. 

Electrical Distribution. . 

At a time when all enterprise is suffering from the 
economic crisis, the heavy decline in the consumption of 
electrical energy for industrial purposes would not be a 
serious matter if the supply companies could be assured 
of the consumption increasing proportionately with a 
future industrial revival. The trouble at the moment is 
that big consumers are obliged to look to every possible 
means of getting down costs, and they are not obtaining 
much assistance from the electricity companies, which 
declare that they are unable to make any appreciable 
reduction in the price of current. Makers of airless injec- 
tion oil engines are pushing forward their claims of 
economy with such good effect that the number of private 
generating plants is increasing. There are instances of 
this progress in the Loire, where the distribution of elec- 
trical energy is particularly complete, and cold storage 
and other companies have preferred to put down generat- 
ing plants of their own rather than pay the prices asked 
by the electricity companies. Now the harbour autho- 
rities at Dunkirk have obtained estimates for the installa- 
tion of groups of oil engines and alternators which they 
are satisfied will permit of their realising a substantial 
economy, and they declare their intention of putting down 
these plants if the electricity company will not come to 
terms.as regards the price of current. The possibility of 
the companies making concessions is obviously limited. 
The cost of current is higher than what had been estimated 
when the hydro-electric schemes were prepared, and by 
the time they were put in hand, labour, materials, and 
capital charges reached the peak of inflation. Some of 
the companies are burdened with heavy amortisation 
charges as well as by the cost of installing high-tension 
mains at figures exceeding those estimated. While for 
domestic purposes the consumption of current is increas- 
ing, it appears that for industrial uses the competition 
of the oil engine will have to be reckoned with, and it is 
asked whether it is prudent to proceed with new hydro- 
electric schemes until there is some assurance that the 
supply will not largely exceed the demand. 


Tax on Imports. 

The tax on import licences voted by Parliament 
is causing @ great deal of trouble in its application to coal 
on account of the opposition it is meeting with from im- 
porters and consumers. While importers say that they 
are prepared to accept a small uniform tax of not more 
than 2f. per ton without passing it on to the consumer, 
it is reported that the official idea is to impose a tax of 
4f. for industrial coal and a higher rate for domestic sorts, 
though nothing definite has yet been announced. If the 
higher tax is enforced, most of it will inevitably fall upon 
the consumer. Industrial users are strongly opposed to 
any tax on coal of a quality that cannot be supplied by 
French collieries or on fuel imported into districts beyond 
the range of home coal distribution, such as in the south- 
west of France. There is a fear that the tax will increase 
production costs at a time when every effort is being made 
to reduce them. The whole question of coal imports is 
being debated by the powerful importers’ associations, 
which adduce arguments to show that there is nd conflict 
of interests between importers and French coalowners. 
The restrictive measures imposed all round appear to be 
reaching a climax: 


The Steel Cartel. 


When the reconstitution of the steel cartel was 
agreed upon in principle, it was on the understanding that 
it would come into operation on April Ist, by which time 
one at least of the four sales comptoirs was to be definitely 
established. There seems now to be little chance of this 
date being adhered to in view of the deadlock in the nego- 
tiations. The trouble is caused by the refusal of German 
steel makers to a the quotas that were adopted pro- 
visionally at Brussels. It is obviously difficult to arrive 


at @ compromise that will satisfy the Germans and 
Belgians. The next meeting is announced to be held in 
Paris at the end of the month, and if an agreement is not 
reached at that meeting the operation of the cartel will 


British Patent Specifications. 





When an invention is communicated from abroad the name and 


address of the communicator are printed in italics. 








at the end of the al 
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STEAM GENERATORS. 


387,769. October 21st, 1931.—TusuLous Boiters, Dr. H. 
Jezler, 10, Stockerstrasse, Zirich, Switzerland. 
The inventor says that with this boiler he can get much higher 
outputs than with ordinary arrangements. It is built up of a 
series of ring-shaped tubes A, which are connected to a water 









































N° 387, 769 
Gc 
D a. 
G 
A 
D F 
Peal 2 
drum B and a steam drum C. It is fired with powdered coal 


through the burner D D, which has tangential orifices, the object 
being to press the hot gases against the tubes by centrifugal 
action. Secondary air is admitted at E. F is a feed-water heater 
and G a superheater.—February 16th, 1933. 


TRANSFORMERS AND CONVERTERS. 


387,472. December 15th, 1931.—Exnecrraic TrRansrorMeErs, 
The British Thomson-Houston Company, Ltd., Crown 
House, Aldwych, London, W.C.2, and Frank Percy 
Whitaker, of 237, Clifton-road, Rugby. 

In supplying twelve-phase current to 1 s diffi 
have been experienced with regard to the uneven distribution 
of load between anodes and also with regard to the short circuit 
forces imposed on the ordinary design of transformer suitable 
for twelve-phase operation. The aliens of this invention is 
to overcome these defects. Phe primary and secondary windings 
are arranged in two groups and may be either two separate 
transformers or the two portions of each phase may be wound 
on the same transformer limb, as shown in Fig. 2. The upper 
and lower primary windings A and B tively are connected 
in delta and the upper and lower secondaries C and D are con- 
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nected in quadruple zig-zag, each portion giving six phases 
and so connected that the phases of one portion are displaced 
approximately 30 deg. with regard to the other portion so as 
to give twelve phases 1 to 12. The two portions of the secondary 
winding are connected by means of interphase transformers 
E, F and G. It will be seen that the voltage outer to neutral 
produced by the top secondary winding C is advanced 30 deg. 
with respect to the voltage outer to neutral produced by the 
bottom secondary winding D, so that when the neutral points 
are connected together, through the interphase transformers 
E, F and G, the volt: from outer to neutral produces a twelve- 
phase relationship. It is not necossary to have exactly 30 deg. 
displacement between the two secondary windings, as satisfac- 
tory performance will be obtained with quite large variations 
from the ideal displacement of 30 deg.— Fe 9th, 1933. 


MACHINE TOOLS AND SHOP APPLIANCES. 
387,748. September 18th, 1931—Txe Propvuction or METAL 
Castines, P. P, Starling, 18, Green Drive, Timperley, 
Chester ; W. D. Pugh, 17, Mona-road, Steel Bank, Sheffield ; 
Associated Electrical Industries, Ltd., Crown House, 
Aldwych, Westminster; and English Steel Corporation, 
Ltd., Vickers Works, Sheffield. 
In casting steel the ingot inevitably shrinks away from the 
mould as it cools, and the inventors propose to fill the resultant 
with molten lead. The lead is introduced through the 
pipe A, which terminates in a finely orated rose B. The 
orifices will permit the low melting point metal to pass freely, 
but will prevent the outward from the mould of # 


When an abridgment is not illustrated the Specification is 


without drawings. 

Copies of Speci, i may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 


The date first given is the date of application ; the second date, 
abridgment, is the date of the acceptance of the 


the molten metal comes into contact with the rose, a skin is 
formed of the metal, due to the chilling action of the material 
forming the rose, and this skin, whilst allowing the inflow of the 
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low melting point metal when in a fluid condition, effectively 
prevents the outflow of the metal being cast.—February 16th, 
1933. 


METALLURGY. 


387,615. August 31st, 1932—AGE-HARDENABLE ALUMINIUM 
Composite Merrars, Direner Metallwerke Aktiengesell- 
schaft, Daren, Germany, and K. L. Meissner, 10, Victoria- 
strasse, Diiren. 

This specification explains at some length the difficulties 
which are experienced with compound plates of aluminium 
alloy, which may be strong, but, at the same time, susceptible 
to corrosion, covered with a plating of another aluminium alloy 
highly resistant to corrosion, but not necessarily strong. As 
an example, it is suggested that an age-hardenable alloy of the 
type of duralumin ean be employed as a base alloy and con- 
taining from 4 to 4-5 per cent. copper, 0-5 to 0-7 per tent. 
magnesium, and 0-3 to 0-6 per cent. manganese, whilst an 
alloy of the same type having a small copper content, such as, 
for example, from 0-5 to 3 per cent., can be employed, on the 
other hand, as the plating alloy. The remaining alloying 
constituents of the plating layer can be selected in a similar 
manner to those of the base alloy. An aluminium alloy of 
this type used as a plating layer which is not so corrosion- 
resistant as pure aluminium exhibits the advantage, however, 
when plated on to an alloy which is electro-positive with respect 
thereto that the entire cross section of the workpiece can be 
relied on to possess @ uniform mechanical strength, whilst, 
moreover, the potential difference between the plating layer 
and the base alloy is substantially smaller, so that even condi- 
tions of intensified corrosion of the plating layer can be with- 
stood at eut edges and at rivet heads—that is to say, at all 
places where the base alloy and the plating layer are together 
exposed to corrosion. A further advantage of such a composite 
metal is also the fact that the danger of the migration of copper 
atoms from the base alloy into the plating layer—which already 
contains perceptible quantities of copper—is very substantially 
reduced in comparison with the danger which was feared in 
the case of an alloy free from copper and particularly in the 
case of pure aluminium.— February 9th, 1933. 





MISCELLANEOUS. 


386,429. December 23rd, 1931.—Mrercury Arc REcTIFIERs, 
The General Electric Company, Ltd., of Magnet House, 
Kingsway, London, W.C.2, and Enrico Gallizia, of the 
General Electric Company, Ltd., Engineering Works, 
Witton, Birmingham. 
The chief object of the invention is to provide an improved 
method of making auxiliary electrical connections through the 
walls of a rectifier in an insulating and airtight manner. The 
seal comprises an upper member A and 2 lower member B, 
pete bas ny by alternate insulating layers C and conducting layers 
D. The lower member B is secured to the top plate E of the 
rectifier by bolts, an airtight joint F of any known form being 
provided between the member B and the top plate E. The 
members A and B are formed with parallel flanges G and H, 
extending outwardly and upwardly. The conducting layers 
D, which are arranged between the flanges G and H, comprise 
metal rings shaped similarly to the flanges. The insulating 
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layers are of vitreous material and adhere to the adjacent metal 
arts to form airtight joints, which are made in the usual manner 
= heating the vitreous material to a temperature sufficient to 
soften it and pressing the metal parts together with the softened 
vitreous material between them. The purpose of the conducting 
layers D is to strengthen the seal and to conduct heat away 
therefrom, but, in accordance with the invention, they serve 
the additional purpose of providing an. electrical connection 
between the interior and exterior of the rectifier. Thus, con- 
ductors J are connected by welding to one of the metal rings D. 
The conductors J may be connected to any internal parts of 
the rectifier, such, for example, as grids, with which it is desired 
to make an external connection. Each metal ring D to which 
a conductor J is connected is provided with an externa! lug K, 
to which an external connection may be made. The conductors 
J are held apart by passing them through holes in a spacing piece 
L, which may be made of silica or glass.— January 19th, 1933. 


387,328. July 27th, 1931.—Varour-Etectric DiscHaRGE 
Devices, The British Thomson-Houston Company, Lid., of 
Crown House, Aldwych, London, W.C.2. 

In the operation of high-power mercury arc rectifiers, difficulty 

is frequently encountered owing to arc-backs or short circuits 

between anodes of the separate phases. One of the causes of 
arc-back is the dropping, upon an anode, of mercury formed by 
the condensation of mercury vapour on the walls of the anode 
housing or seal, or by the conderisation of the vapour directly 
on the anode, the mercury being subsequently ionised by the 
intense heat of the anode. In accordance with the invention, 
difficulty due to are-back produced by the condensation of 
mercury vapour is avoided by the provision of‘ temperature- 
regulating means. In order to maintain the operating parts 
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have to be postponed. 





metal being cast at the time of pouring, for thé reason that as 





of the rectifier at the required temperature during idle periods 
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and during periods of load, a water jacket A is provided which 
surrounds the tank and the anode housings, and which is of such 
height that the water level is maintained above the lower end 
of the anode seal, and preferably above the top thereof. A 
jacket B having holes C for the flow of water is arranged 
to enclose the housing and seal. Since the water within the 
jacket B is substantially stagnant, the temperature of this 
water rises during operation above that of the surrounding 
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water in the jacket A. The insulating and sealing member D 
is surrounded by a container or sleeve member E containing 
oil, air, or other suitable medium and so arranged that any 
portion of the seal F projecting above the water level is protected 
from loss of heat, which would otherwise occur due to radiation 
to the atmosphere. Auxiliary heating means, such as an electric 
heating coil G, surrounding the anode housing H, may be pro- 
vided, if desired.—January 27th, 1933. 


387,609. August 15th, 1932.—Arm Pompes ror BLow-LAMpPs, 
J. Shaw and Sons, Wolverhampton, Ltd., Fryer-street, 
Wolverhampton, and W. E. Hankins. 

The inventors explain that it is advisable in blow-lamps 
and other oil stoves which are pumped up by air pressure, that 
there should be some positive means of preventing oil, or vapour, 
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from finding its way back into the pump after the container 
has been put under pressure. They, consequently, provide 
the end of the hand pump plunger with a conical extension A, 
which, when pumping is finished, is forced into the outlet by 
serewing into the end cover B. The plunger, it will be seen, is 
keyed to, but slidable on, the handle to facilitate this action.— 
February 9th, 1933. 


387,524. March 12th, 1932.—Exectric CaBLe Gries, W. T. 
Henley’s Telegraph Works Company, Ltd., of 11, Holborn- 
viaduct, London, E.C.1, and William Henry Nichols, of 
“‘Garthowen,”’ Hervines-road, Amersham-on-the-Hill, 
Buckinghamshire. 

The cable grip described in this specification is for securing 
and, if necessary, electrically bonding the sheath and armouring, 
if provided, to a junction box, or other arrangement. The 
soft metal cone A is provided with an axial bore B, and the 
walls of the cone are provided with two or more radial slits C. 
At the larger end of the cone the end face is formed with a 
number of outstanding circumferential ribs D and intermediate 
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Fig. 2 illustrates the point of entry of a cable F, 
having a metal sheath G, into a box H. By screwing up the 
nuts provided on the bolts the clamping member J is drawn 
towards the box, thereby tending to compress the cone A radially 
into intimate contact with the cable sheath G and axially 
against the box face K. The radial compression is allowed to 
press the cone into tight contact with the cable sheath by the 
closing of the slits C, any local deformation of the short, uncut 
metal portions L adjacent the ends of the slits being accom- 
modated by the metal being forced into the grooves E, or into 
the spaces between the ribs D, without altering the general 
form, either of the internal cylindrical face of the cone, or the 
end face.—February 9th, 1933. 


grooves E. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this coli » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monda: 
of the week preceding the meetings. In all cases the TIME at 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 


ENGINEERS AND SHIPBUILDERS IN SCOTLAND: 
“ Notes on 


INsT. OF 
StTupENTs.—39, Elmbank-crescent, Glasgow, C.2. 
Electric Welding,” Mr. A. Jardine. 8 p.m. 

Inst. or Fuet,—Technical College, Green-lane, Derby. 
‘**Modern Methods of Railway Locomotion,” Messrs. C. J. H. 
Trutch and C. M. Beckett. 7 p.m. 

Inst. oF Locomotive Enervgers (Lonpon: N.-EAsteRN 
CrentRE.—Hotel Metropole, Leeds. “‘ Electric Welding,” Mr. 
V. Gordon Pearson. 7.15 p.m. 

Inst. oF SrrvcruraL ENGINEERS.—10, Upper Belgrave- 
street, S.W.1. ‘‘ Pressure Distribution under Bases and 
Stability of Foundations,” Dr. Oscar Faber. 6.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
Lecture by Mr. J. R. Leathart. 7.30 p.m. 

MANCHESTER Assocn. OF ENGINeERs.—Engineers’ Club, 
Albert Sq., Manchester. Annual General Meeting. 7 p.m. 
“The Facilities, Equipment and Current Research Work Carried 
Out in the Engineering Department of the National Physical 
Laboratory,” Dr. H. J. Gough. 7.15 p.m. 

N.E. Coast Inst. oF ENGINEERS AND SHIPBUILDERS.— Mining 
Inst., Neweastle-upon-Tyne. ‘“‘ Influence of ee in 
Propelling Machinery on Cargo Ship Design,” . O. Hurst. 
6 p.m. 

Royat Inst. or Great Brirain.—21, Albemarle-street, W.1. 
Discourse, “London Passenger Transport,” Lord Ashfield. 
9 p.m. 

Monpay, Marcu 27TH. 

BRADFORD ENGINEERING Socrety.—Technical College, Brad- 
ford. ‘Hydraulic Transmissions, with Special Reference to 
the Applications to Machine Tools,” Mr, C. L. Forbes. 7.30 p.m. 


British ScrencE Guitp.—At the Royal Inst. of Great 
Britain, 21, Albemarle-street, W.1. Symposium on “ The Utilisa- 
tion of Coal.” Papers, ‘‘The Economic Significance of Coal, 
with Special Reference to Legislative Differentiation Unfavour- 
able to the Natural Expansion of the Coal and Coal Gas Indus- 
tries,’ Captain Bernard Acworth; ‘‘ Development of the Use 
of Gas,” Mr. Stephen Lacey ; ‘* Coal for Sea Transport,” Engi- 
neer Rear-Admiral W. Scott-Hill, R.N.; ‘“* Cil and Sea Trans- 
portation,” Mr. A.C. Hardy. Discussion. 2.30 p.m. 

Inst. oF MecHaNntcaL ENGINEERS: GRADUATYS.—Storey’s- 
gate, S.W.]. “Impressions of American Pulverised Fuel 
Practice,’ Mr. J. Rogers. 6.45 p.m. 


Turspay, MArcH 28TH. 

Inst. OF ELecrricaL ENGINEERS: LoNvON STuDENTs.— 
Annual Presidential Address, ‘* Future Prospects for Electrical 
Engineers,” Prof. E. W. Marchant. 6.15 p.m. 

Inst. or EtecrricaL Eneineers: Norta MIDLAND 
StupENts.—Hotel Metropole, Leeds. “‘ Automatic Control of 
Modern Power Station Steam Generators,’ Mr. W. L. M. 
French. 7.15 p.m. 

Inst. oF ELECTRICAL ENGINEERS : ScotrisH CENTRE.—-North 
British Station Hotel, Edinburgh. “Ionisation in Cable 
Dielectrics,” Mr. P. Dunsheath. 7 p.m. 

Inst. oF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 39, 
Elmbank-crescent, Glasgow, C.2. ‘* Refrigerated Holds and tlie 
Carriage of Foodstufts,” Dr. A. J. M. Smith. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.— 198, West-street, 
Sheffield. ‘‘ Application of the Molten Cyanide Bath to the Heat 
Treatment of Metals,” Mr. W. Nelson. 7.30 p.m. 


WepNespay, Marcu 297TH. 

Inst. or ELectricaL ENGINEERS: S. MIDLAND STUDENTS.— 
Joint meeting with Rugby Engineering Society. Midland Hotel, 
New-street, Birmingham. “ Hydro-electric Power Generation,” 
Mr. L. D. Anscombe. 7 p.m. During the afternoon a visit will 
be made to Head Post Office, Victoria-square, Birminghain. 

Inst. OF MECHANICAL ENGINEERS: N.-WESTERN.—At 9, 
The Temple, Dale-street, Liverpool. ‘‘ Handling and Storing 
of Grain, with Special Reference to Canadian Methods,” Mr. 
H. H. Broughton. 6.30 p.m. 


THURSDAY, Marcu 30rH. 

DresEt ENGINE Users Assoc.—Caxton Hall, 8.W.1. “ Fuel 
Characteristics in Relation to Pump and Sprayer Actions,” 
Messrs. J. J. Le Mesurier and R. Stansfield. 3 p.m. 

Inst. or Crvm ENcGingeRS: BIRMINGHAM AND DiIsTRICT 
AssoctraTion.—Chamber of Commerce, New-street, Birmingham. 
‘““London Underground Railway Construction: A Description 
of the Southgate Extension of the Piccadilly Line, with Special 
Reference to the Setting Out,’’ Mr. I. C. Easton. 6 p.m. 

Inst. oF EtecrricaL ENGINgEERS.—Savoy-place, W.C.2. 
‘** Measurement of X-ray Tube Current and Voltage,” Dr. G. W. 
C. Kaye and Mr. G. E. Bell. 6 p.m. 

Inst. oF MunicrPaL AND County ENGINEERS.—Annual East 
Midland District Meeting. Meet Town Hall, Mansfield. 2 p.m. 


Fripay, Marcu 3st. 

Inst. or MrEcHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. ‘‘ Sydney Harbour Bridge,’’ Mr. L. Ennis. 
7 p.m. 

Inst. OF MECHANICAL ENGINEERS: MIDLAND GRADUATES. 
—Chamber of Commerce Buildings, New-street, Birmingham. 
Annual Lecture, ‘“ British Pioneers of Transport,” by Mr. 
Loughnan St. L. Pendred. 6.30 p.m. 

Inst. or MUNICIPAL AND County ENGINEERS: WEST 
Miptanp District.—Meeting at Birmingham. Assemble 
Birmingham Council House. 2.15 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
‘‘ Developments in the Control of Gas,’’ Mr. J. H. C. Bates. 
7.30 p.m. 

Royvat Inst. or Great Brirarys.—21, Albemarle-street, W.1. 
Discourse, ‘“‘ The Nitrogen Hunger of the World,” Sir Frederick 
Keeble. 9 p.m. 

SatTurpay, APRIL IsT. 

Inst. oF MecuanicaL Enoiverrs: GRADUATES’ SECTION, 
Lonvon.—Storey’s-gate, 8.W.1. Reception and Conversazione. 
7.30 p.m. Invitations issued with March Journal, or obtainable 
from B. W. Pendred, Hon. Entertainments’ Secretary, 
(Jraduates’ Section, 28, Essex-street, Strand, W.C.2. 


Monpay, APRIL 3rb. 

BRADFORD TECHNICAL CoLLEGE, Braprorp.—‘ Leadburning 
and Copper and Iron Welding for Plumbers and Engineers,” 
Mr. E. B. Partington. 7.30 p.m. 

EnGIneErs’ GERMAN CiroLe.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, 8.W.1. ‘‘ Stand und Probleme der Elek- 
trizitéteversorgung Europas’’ (Modern Developments and 
Problems of Electric Power Supply in Europe), Herr Dr. K. 
Johl, of Merseburg. 6 p.m. 





WepnNespay, AprRit 5TH. 

Inst. oy Civ. Enoineers: Manonester anv Disrricr 
Assoo.—The Engineers’ Club, Manchester. Hot Pot Supper. 
6.30, for 6.45 p.m. 

Inst. or MecHANICAL ENGINEERS.—Hotel Metropole, Leeds. 
“‘ History and Developments of Stainless and Staybrite Steels,” 
Mr, G. E. Wolstenholme. 7.30 p.m. 

Inst. or MecuanicaL Eneiveers: N.-Eastern.—Mining 
Institute, Newcastle-upon-Tyne. ‘“‘ Accountancy in Engineer- 
ing,” Major F. L. Watson. 7 p.m. 

Soo. or Grass TrcHNOLOGy: LoNpoN Sgcrion.—At 
Holophane, Ltd., Elverton-street, 8.W.1. ‘‘ The Glass Industry 
on the Continent,” Prof W.E.S8. Turner. 7.30 p.m, 

Wepyespay, Aprit 5TH, To Frrpay, APrit 7TH. 

Instr, or Navat Arourreots.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2  Seventy-fourth annual meeting, 
Wednesday, y | 5th. Grand Hall, Connaught Rooms, Gt. 
Queen-street, W.C.2. Annual dinner. 7.30 p.m. 

TuHurspay, Aprit 6ra. 

Inst. or Metats: Lonpon Locat Section. 
Society of Motor Manufacturers and Traders, 83, Pall Mall, 
8.W.1. Annual general ting. Di ion, “ Casting 
Methods.”’ Opener, Mr. W. A.C. Newman. 7.30 p.m. 

Inst. or Crvit ENGINEERS: YORKSHIRE Assoc.—Hotel 
Metropole, Leeds. ‘‘ New Shed and Sidings on North Side of 
West ck, Goole, for the London, Midland and Scottish Rail- 
way Company,” Mr. F. R. MacRae. 7.30 p.m. 

Fripay, Aprit 71TH. 

Inst. oF CHemrcat INpUsTRY.—Joint meeting with the 
Chemical Engineering Group and the Liverpool Section of Soc. 
of Chemical Industry, Live: l. Visit to Central electrical 

ower merating station, Clarence Dock, 2.45 p.m.: tea at 

niversity, 5 p.m.; menting, Chemical Theatre, University, 
“The Corner Metals of Electrical Distribution: Copper, 
Aluminium, and Lead,” Dr. F. J. Brislee, 6 p.m.; informal 
dinner, University Club, Mount Pleasant, Liverpool, 8 p.m. 

Inst. or Sanrrary Enornerers.—Caxton Hall, 8.W.1. 
“Waterproofing of Concrete and Brickwork Structures and 
Buildings,” Mr. A. Stewart Buckle. 6 p.m. 

Junror Inst. oF ENGINEERS.——39, Victoria-street, S.W.1. 
Discussion on Engineering Topics. 7.30 p.m. 

Ramway Ctus.—57, Fetter-lane, E.C.4. 
London Railway,” Mr. R. M. Robbins. 7.30 p.m. 

SatrurDAy, APRIL 8TH. 

Inst. or ELecTRICAL ENGINEERS ; N.E, Srupents.—Visit to 
Dunston Power Station. 3 p.m. 

Tvuespay, Aprit IlIitH. 

Inst. oF Exectrica. ENGINEERS: LONDON STUDENTs. 
Savoy-place, W.C.2. “The Moledrainer Method of Laying 
Cables,” Mr. R. N. Hamilton. 6.15 p.m. 

Wepnespay, Aprit |2rH. 


MecuanicaL ENGingeersS: East MIDLANDS.- 
“Development of Aircraft 
6.30 p.m. 





-In Rooms of 





“The North 


Inst. OF 
University College, Nottingham. 
Structural Practice,” Prof. A. J. 8. Pippard. 

Tuurspay, Apri 13rH. 
‘Inst. or StructuRAL Enainerrs.—Hotel Mesenpole, Leeds 
Annual general meeting. “‘ The Sixth Order: The Architecture 
of Concrete,” Mr. D. T. Lloyd-Jones. 7 p.m. 
Fripay, Aprit 2Isr. 

Inst. oF EvecrricaL Eneineers: LONDON STUDENTS. 
Savoy-place, W.C.2. ‘The High-voltage Circuit Breaker and 
its Competitor, the High-voltage Fuse,"’ Mr. W. D. D. Fenton 
6.15 p.m. 

Inst. OF MECHANICAL ENGINEERS: MipLanp.—-Chamber ot 
Commerce, New-street, Birmingham. Annual meeting. “ Engi- 
neering Costs and Psychology with regard to Works Manage- 
ment,” Mr. Percy Keene. 7 p.m. 

Monpay anp Tuespay, ApRiL 24TH AND 25TH. 

Farapay Soorety.—At the Royal Institution of Great 
Britain, 21, Albemarle-street, W.1. General discussion, ‘* Liquid 
Crystals and Anisotropic Melts.” Monday, 2.30 p.m.; Tuesday, 
10.30 a.m. 

Fripay, Aprit 28TH. 

Inst. or MecHANICAL ENGINEERS.—Storey's-gate, 58.W.1. 
“The Investigation of the Mechanical Breakdown of Prime 
Movers and Boiler Plant,’’ Mr. L. W. Schuster. 6 p.m. 

Fripay, May 5ru. 

Inst. or ELecrricaL ENGINEERS: METER AND INSTRUMENT 

SrcTion.—Savoy-place, W.C.2. Annual lecture. 
TueEspay, JuLy 4TH, To SaturpDAY, JULY 8TH. 

Royat AGricuLtural. Society oF ENGLAND.—Royal Show 

at Derby. 








Junior InstiruTion oF Enoingers.—-The members of the 
Junior Institution of Engineers, including many who joined the 
original Society in 1884, will be taking part in a jubilee celebra- 
tion, which is to be held in June, 1934. It is thought that others, 
who in the early stages of their professional careers were 
** Juniors,” but later for various reasons allowed their member- 
ship to lapse, would like to take advantage of this opportunity 
to renew their acquaintanceship with some of those who were 
their iates in the Institution and with them to celebrate 
its jubilee, and the Council desires that such former members 
will communicate with the Secretary at 39, Victoria-street, 8.W.1. 





Tur Instrrution or StructuraL Encingers.—The annual 
dinner of the Institution of Structural Engineers was held 
at the Mayfair Hotel on Friday evening, March 17th, and was 
followed by adance. It was a most successful evening, and was 
enjoyed by a large number of members and their guests. The 
principal guest was Major the Right Hon. W. G. A. Ormsby- 
Gore, the First Commissioner of Works, who spoke in a happy 
vein and called for co-operation and understanding between the 
modern architect and the modern structural engineer. Where 
both did their work with mutual goodwill and a comprehension 
of their proper functions, the right type of modern building 
would follow. As an instance of the lack of such co-operation 
Major Ormsby-Gore cited the new Lambeth Bridge, the main 
structure of which, he considered of extremely fine proportions 
and design, but the architectural embellishments in granite did 
not appear to him to have improved its appearance. The 
Institution, he said, was working on problems of greater economy 
in the cost of construction and of getting the best use out of the 
material employed. Nearly 100 years ago cast iron girders were 
put in to support the floors of the British Museum. For many 
years they did their work well, but the science of the structural 
engineer had shown that in many instances they are no longer 
to be trusted and must be replaced by the more economical 
steel and concrete. Thus did one generation build upon and 
succeed that of its predecessors. Major Ormsby-Gore proposed 
the toast of “The Institution of Structural Engineers’ d 
the President, Major E. C. P. Monson, mepemn’. The toast of 
“The Guests’ was given by Mr. A, H. 8S. Waters, a Vice- 
president, and replies were made by Sir Frank Smith, Secretary 
to the Department of Scientific and Industrial Research, and 
Professor Sir Frederick W. Keeble. The arrangements through- 
out the evening were excellent, and Major R. F. Maitland, the 
Secretary of the Institution, is to be congratulated on the 
success which attended the function. 
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French Railway Electrification. 


A STATEMENT made by the French Minister of 
Public Works hefore the Senate during the debate 
on the economy proposals for dealing with the railway 
deficit revealed that the electrification of railways has 
sometimes occasioned serious financial disappoint- 
ments. It was for this reason that the scheme pre- 
sented last year for the electrification of 1860 miles 
of main line at a cost of 3500 million francs, to be 
spread over a period of ten years, was abandoned 
because the expected economy of 70 million francs 
in working did not justify a transformation of the 
railways in view of the manner in which other esti- 
mates had been falsified by results. The Superior 
Council of Public Works was therefore requested to 
prepare a less ambitious scheme for the electrification 
of 800 miles of railway, with carefully prepared 
estimates that would eliminate risk of their being 
largely exceeded. The Minister declared that the 
State’s experience with railway electrification had 
already cost it too much, and it was therefore 
desirable to exercise great prudence in carrying out a 
programme that had certainly much to recommend it 
in the way of utilising a national source of electrical 
energy. The most important thing to be done, how- 
ever, was to ensure that the railways were not run at a 
loss. It is worth noting that while less is heard now 
of the railway electrification plans that were put 
forward in France a few years ago, much more has 
been done with improvements to the steam loco- 
motive, which has narrowed down the actual margin 
of economy attained by electrical working. 


The Utilisation of Coal. 


On Monday last, March 27th, a symposium on the 
utilisation of coal was arranged by the British Science 
Guild, and took place at the Royal Institution, 
Albemarle-street, W., under the chairmanship of Mr. 
H. T. Tizard, Rector of the Imperial College of Science 
and Technology. Captain Bernard Acworth, R.N., 
dealt with the economic significance of coal and 
referred to legislative differentiation, which, he said, 
was unfavourable to the national expansion of the 
coal and gas industries. He asserted that the chief 
consumers of oil fuel—-aircraft and road vehicles— 
were heavily subsidised at the cost of the taxpayer, 
while the compulsory use of electricity in subsidised 
houses was unfair to the coal industry. He held that 
under free and fair conditions the coal industry would 
increase its output to a point never before reached. 
Mr. Stephen Lacy spoke for the gas industry and said 
that the part played by that industry as an instru- 
ment in the efficient use of coal was invariably over- 
looked. He referred to the use of compressed gas 
for road vehicles and suggested that industrialists 
should modernise their plants in order to enable them 
to take fuller advantage of the higher heat efficiency 
and lower cost of carbonised coal and coal gas. Rear- 
Admiral] Scott Hill dealt with the use of coal for sea 
transport, and maintained that if modern methods of 
feeding furnaces were adopted by coal-burning ships 
and fuller advantage of pulverised coal and mixed 
fuels was taken these steps, together with Govern- 
ment encouragement for coal, would ensure a future 
for the use of coal at sea. The case for oil and the oil 
engine was presented by Mr. A. C. Hardy, who 
claimed that if the wish of the back-to-coal enthu- 
siasts was realised then our mercantile marine would 
be forced out of economic existence by the sheer 
weight of the operating superiority of rival fleets. In 
summing up, Mr. Tizard suggested that the present 
industrial depression had less to do with technical 
development than with the inherent weaknesses of 
our financial distribution system. It was our duty, 
he said, to be in the van of scientific and technical 
progress and to make the best use of the conditions 
of the world as we found them now. 


A Photo Electric Cell Exhibition. 


On Saturday, March 25th, an exhibition of photo- 
electric cells was opened at the Science Exhibition, 
South Kensington. Simple working apparatus, 
which in some cases can be put into operation by 
pressing buttons, serves to indicate that the cells 
can prove useful in many directions and that the 
small currents which they yield under varying illumi- 
nations can easily be amplified. As visitors enter the 
exhibition they are counted by passing through a 
beam of light. In the same way other operations are 
carried out, such as that of opening a door in accord- 
ance with the B.T.H. ‘‘ Thrustor’”’ control system, 
as demonstrated at the British Industries Fair. 
Among other B.T.H. exhibits, such as apparatus for 
measuring smoke density, is a talking film, in which, 
of course, the photo-electric cell plays a very impor- 
tant part, and a model designed to show how a cell 
may be used to count moving objects on a belt con- 
veyor. With this equipment it is possible to count 
articles which are too delicate or are moving too 
rapidly to be counted by ordinary methods ; counting 





at the rate of 350 per minute being possible. Needless 
to say, burglar alarms are in evidence, together with 
other devices with which many people are now 
familiar. The ingenious apparatus developed by the 
Post Office, for example, for reproducing the words 
‘*number unobtainable ”’ or ‘‘ number engaged ” when 
a user of an automatic telephone is unable to obtain 
the subscriber he requires, is being demonstrated. A 
model also shows how, on the approach of darkness, 
street lamps may be switched on by photo-electric 
cells, which, judging from the exhibition, will be in 
great demand in the future. The show is to remain 
open for three months, and, if the attendance on 
Sunday last may be taken as representative, is 
proving exceptionally attractive. 


London’s Water Supply. 


THE Metropolitan Water Board has for some time 
past been carrying out experiments with the ozonisa- 
tion of water, a process already extensively used on 
the Continent in many cities. In 1931 a trial plant 
was erected at the company’s Barn Elm works, and 
tests with this plant, made alongside laboratory tests, 
have proved so successful that the Board has now 
decided that the time has come when further know- 
ledge of the process should be obtained on a larger 
scale under conditions of continuous working. It 
has instructed its Works and Stores Committee to 
prepare a scheme for the installation at the Hornsey 
works of an ozonisation plant, which is to be designed 
to deal with 10,000,000 to 15,000,000 gallons of water 
per day. The ozonisation process is slightly more 
expensive than the chlorination process, depending 
on such factors as the cost of current, head, and quality 
of water, but the increased cost is small if the advan- 
tages claimed for the ozonisation process are proved 
in full-scale working. These include the doing away 
with taste troubles and the removal of existing taste 
due to algal growths in the water, while the colour of 
the water is more attractive. These advantages have 
been confirmed in the laboratory and small-scale 
experiments, but the Water Examination Committee 
has considered it unwise to generalise from these 
small-scale investigations and will await the results 
of the larger installation to be erected at the Hornsey 
works. 


Iron and Steel Reorganisation. 


A FURTHER step in the rationalisation of the 
Tees-side iron and steel industry was taken at the 
end of last week, when it was officially announced 
that a provisional agreement had been reached 
between the boards of directors of Dorman, Long 
and Co., Ltd., and the South Durham Steel and 
Iron Company, Ltd., for an amalgamation of their 
interests. The grouping will bring together an aggre- 
gation of capital amounting to nearly £20,000,000. 
The annual productive capacity of the two companies 
to be amalgamated will far outstep that of any 
other British concern. It will amount to approxi- 
mately 2,500,000 tons of steel ingots and 1,750,000 
tons of finished steel, 2,150,000 of pig iron, 3,500,000 
tons of coal, and 3,250,000 tons of ironstone. No 
details of the constitution of the new board are 
available before the consent of the debenture and 
shareholders has been obtained. It is anticipated 
that the terms of amalgamation will indicate that an 
opportunity has been taken to effect a reconstruction 
of the capital of Dorman, Long and Co., Ltd., which 
matter was referred to by Mr. Charles Mitchell, 
the chairman, at the shareholders’ meeting in 
December last. The grouping about to be undertaken 
marks a further stage in the reorganisation of the 
British iron and steel industry, and in this connection 
it is of interest to record that the report on the 
national reorganisation scheme prepared by the 
National Committee of the Iron and Steel Industry 
has now been handed to the Import Duties Advisory 
Committee for its consideration. 


The Glasgow Subway. 


For some years past the electrification of the cable- 
driven Glasgow Subway Railway has been discussed, 
and on Sunday last, March 26th, members of the 
Corporation, with Mr. Lachlan Mackinnon, the 
General Manager of the Corporation Transport 
Department, officially inspected a 1985-yard section 
of the railway between Merkland-street and Copeland- 
road, which has been electrically equipped as an 
experiment with a view to the complete electrification 
of the railway. An adapted coach was used, and the 
journey was made in about half the time taken with 
cable haulage. The power was supplied from 
Pinkston power station to the car sheds, which are 
about halfway between the two stations named. The 
experiment has been carried out at a cost of below 
£1200, and it is anticipated that the complete con- 
version of the railway would cost about £94,000, but 
that the saving effected would repay the capital 
expenditure in something like four years. The 
Pinkston power station was recently remodelled and 
it is producing power at a low rate, and through its 
sub-stations the subway system could be easily 
supplied. On the trial runs a speed of approximately 
21 miles per hour was attained, and when completely 
electrified the complete circuit of the railway would 





be made in twenty-three minutes, against the thirty- 
eight minutes now required. The subway undertaking 
was purchased by the Corporation in August, 1923, | 
at a cost of £381,589, or less than one-fourth of the 
original capital cost of the railway, but its operation 
has resulted in a yearly loss which amounts to over 
£250,000 in the ten years. If the electrification scheme 
is approved it will take about one year to carry out, 
and will undoubtedly give economical and faster 
working with increased popularity. 


The Cunard Liner. 


In the course of his reply on the debate on unem- 
ployment, on Wednesday of last week, Mr. Neville 
Chamberlain, the Chancellor of the Exchequer, made 
reference to the new Cunarder. He stated that the 
Government was not putting any block in the way 
of the scheme for the completion of the new liner. 
It had made clear that if certain preliminary con- 
ditions which it considered essential were fulfilled 
it would be prepared to consider the granting of 
financial assistance to enable the ship to be com- 
pleted. It was obvious, Mr. Chamberlain continued, 
that it was no use our thinking that we could carry 
on effectively our shipping trade in the North Atlantic 
if we had two great concerns competing with one 
another. It was an essential preliminary that the 
two concerns should. make some satisfactory arrange- 
ment with each other in order that there might not 
be weakening of our power to compete with foreign 
shipping. The Government was doing all it could to 
further the negotiations and help in any way. The 
conversations were going on, but until some decision 
was reached it was quite obvious that it was not 
possible for the ship to be started. In the official 
accounts and report of the Cunard Steamship Com- 
pany, Ltd., issued early this week, it is stated that 
the structure and machinery of No. 534 at Clydebank 
have been maintained in perfect condition and that 
negotiations which may lead to a resumption of work 
are in progress. 


British Copper Refining. 


REFERENCE has on more than one occasion been 
made in these columns to the efforts which have been 
and are being made to obtain supplies of copper 
within the British Empire. In the course of his 
speech at the annual general meeting of British 
Insulated Cables, Ltd., held in Liverpool on Tuesday 
last, March 28th, Sir Alexander Roger, the chairman 
of the company, made a statement with regard to 
the activities of British Copper Refiners, Ltd., which 
company has set up the first large-scale copper 
refinery in this country, adjacent to the British 
Insulated Cable Company’s Prescot works. The raw 
blister copper, which is of remarkable purity, is 
obtained from the mines of Roan Antelope Copper 
Mines, Ltd., in Rhodesia, and the plant laid down has 
been designed to produce the highest grade quality of 
copper at the lowest cost of production. Sir Alex- 
ander stated that the new refinery started production 
on January 4th last, and had since been regularly at 
work. The product was, he said, up to the company’s 
highest expectations. He further stated that out of 
350 tests which had been made upon finished wire 
manufactured from this British refined copper, in 
no single case had the material failed to comply in 
all respects with British engineering standards 
requirements. While the cable company absorbs 
the major portion of the refinery output, other firms 
are also being supplied with the same copper, and it 
is expected that this source of supply will increase. 


A British Air Disaster. 


It is with the greatest regret that we have to record 
the most serious disaster to an Imperial Airways liner 
since the company was formed in 1924, and one which 
makes a deplorable break in the company’s unequalled 
record of safety. When returning to Croydon from 
Cologne on Tuesday afternoon, March 28th, the air 
liner ‘ City of Liverpool ” took fire near the village 
of Eessen, in the neighbourhood of Dixmude, and 
crashed. All twelve passengers, and the pilot, engineer, 
and wireless officers, were killed. The cause of the 
accident, it is stated by Imperial Airways, is at 
present unknown. Immediately the news was 
received in London, Major H. J. Brackley, the air 
superintendent of Imperial Airways, and Mr. C. A. 
Barnard, left Croydon for the scene of the accident, 
where they were joined later by Major J. P. C. Cooper, 
Inspector of Accidents in charge of the Accidents 
Branch of the Air Ministry. The “City of Liver- 
pool ” was a biplane of the “ Argosy ” class, intro- 
duced about 1926, and first used on part of the African 
route of Imperial Airways. With seven other 
machines, it was built by Sir W..G. Armstrong, Whit- 
worth Aircraft, Ltd., of Coventry, and was propelled 
by three Armstrong-Siddeley ‘‘ Jaguar” air-cooled 
engines, each of 410 H.P., which were designed to 
give the machine a maximum speed of 110 miles per 
hour, and a cruising speed of 95 miles per hour. The 
liner carried a crew of three, with accommodation for 
twenty passengers. These machines, two of which 
have been replaced by later types, have together 
flown over 2,000,000 miles, with, until Tuesday last, 
no accident to any passenger. 
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Exchange of Heat between Three Fluids. 


By T. B. MORLEY, 


THE calculation of the convective transmission of 

heat from one fluid to another through a separating 
partition—heating surface—is familiar to all con- 
cerned with the design of heat exchangers. 

When, however, a fluid passes between two heating 

or cooling—surfaces, and exchanges heat through 
one surface with a second fluid, and through the other 
surface with a third fluid, the heat exchanges taking 
place simultaneously, the state of affairs is much 
more complicated. 

So far as the writer is aware, no solution of the 
problem of calculation presented by this case has 
hitherto been published. 

A practical example of a heater of the type in 
question is the Supermiser, which is a combined 
feed-water heater and air heater, for use in conjunc- 
tion with boilers.* 

The heating medium is the flue gas from the boilers, 
and it is passed through the annular spaces between 
pairs of concentric tubes; the inner tubes carry 
the water to be heated, and the air flows outside the 
outer tubes. 

The appliance is arranged for the gas and air to 
flow in two passes, and the water flows in a zig-zag 
manner, its general direction being, however, opposed 
to that of the gas. The air flows in the opposite 
direction to the gas. 

The following calculations are applicable to a 
simplified arrangement of the apparatus, consisting 
of a number of concentric tube elements, all in 














parallel, of the same length, and having a uniform 
distribution of the three heat-exchanging fluids ; 
the heat-giving fluid flows in the opposite direction 
to the two heat-receiving fluids. 

In the first place, expressions will be developed 
by means of which the distribution of temperatures 
of the fluids throughout the apparatus can be related 
to the dimensions, number and length of the tubes, 
the rates of flow and specific heats of the fluids, and 
the heat transmission coefficients applicable to the 
heat flow through the two heating surfaces. 

Then, for a given length, and given initial tempera- 
tures of the fluids, their temperatures as they leave 
the apparatus can be found. 

It is convenient to use in the calculations a single 
symbol W for the product of the weight of fluid 
flowing in unit time, and its mean specific heat. 
(W may be termed the water equivalent of the fluid 
- flowing per unit of time.) 

Let d=tube diameter, n=number of pairs of 
tubes (an inner and an outer tube constitute a pair), 
L=length of tubes, /=length to any point where the 
temperature is t, k=coefficient of heat transmission 
from fluid to fluid. 

Let the suffix A refer to the heat-giving fluid, 
and suffices B, C to the heat-receiving fluids; dg, 
do and kg, ke refer to the tube diameters and the 
coefficients concerned in the heat flow from fluid 
A to fluids B and C respectively. 

The total heating surfaces between A and B and 
between A and C are thus tdgn Land xrdon L. 

If the heating surfaces are not tubular, mdgn 
and =don may be replaced by pz, po, representing 
the linear dimensions or perimeters of the heating 
surfaces at right angles to the direction of length. 

Let dQ and dt be the heat transmitted and the 
change of temperature corresponding to an element 
d Lof length. 

Then d Qa=—Wadts 
d Qn=— Ws, - dig. 

d Qo=—We-dte. 3 
d Qp=kgrdg-ndl (ta —tp) 
=My (ta -tp) dl ° 


me (ty —to) dl . 


(1) 
(2) 
(3) 


(4) 


d Q&« (5) 


* See_Tue Encineer, October 21st, 1927. 
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where m=k.xd.n (or k p for a non-tubular heating 
surface). 
Assuming no external losses of heat, 
d Qa=d Qp+d Qo. 
From these equations : 
Wad t,=Wepd tg+We- d te 
Wy, d tg= — mg (ta—tp) dl 


Wo d te= — me (ta—to) dl 


(6) 


(7) 
(8) 
(9) 
From these, 

d te 
dl 


d tz 


dts ; 
=Wa dl 


dl 
d te 


Wa +We (10) 


Ws = — Mpg (ta— tr) . 


dl 
d tg 


dl aA) 


W.- -me (ta—te) 
“oe ° . ° . d ty 
Differentiating (11) and substituting for al from (10) 


Wa dip We dito 


W, dl'W, dl 


d ty 
dl 


1 te 


dl 


d? ty 


Ws d |? 


ms 


wy @t ee 
2) Wa Wa pag + mn (Wa—Wa) * 
d te 


* > isa 


-+mp Wo 
Similarly, 
d to 


, os eee : / 
Wa We Fyn tm (We—Wa) ay 
d tp 


+ Mo Wa al 0 


Differentiating (13), 
73 2 4. 
WaiWaccdee 7 ss 


dts Wa) 


tp Wp (Ws 


2 
d? to ai. 


d?? (Ee) 


tmp Wo 

From (14) 
a? to_ 
di? 


d tz 
ai) 
(16) 


) 


(17) 


( ‘— mo (We — Wa) we _ me Ws 
Ws We 
From (13) 
d te 
di 


1? tp = 7 
5 5 mp (Wz —Wa) 


mM, We 


d ty 


( -W, Ws a4 


eee” ae : gett 
Substituting a7 from (17) in (16), and substituting 


d* te 


ii in (15), we obtain, 


the resulting expression for 


after simplification, 
d3 ty 


adi Wa Ws We+ 

d* tz > . i gig y y r \t 

ape i” We (Wg—Wa)+mcWsg (We—W a)y 

ote f 

de 
The solution of (18) is 

ty=Aexl4BeBltC . 


where «, 8 are the roots of the quadratic 


Mz mo (Wa—Wa— We) } =Q . (18) 


(19) 


W,iW,Wor?+ {m,Wo(Ws —Wa)-+-moWs (Wo—W,4) x 
Lm, mc (W,1—Wap— Wo)=0 
From (8) 
PA ene ge 
mp, dl 
.. from (19) 


ts=Actl4+ Befl4+C— = (Aa eel+B6 eB!) 
B 
We 


Ws 
= -. eal 1 gull abn * & 
=(1 oa me) Ae | (1 B =) BeBlt-C . (20) 


From (10) and (12) 
Wa dto 


mo dl 


“+ 


Obtaining a by differentiating (20), 4 by differ- 


entiating (19), and substituting ¢, from (20) 
agra: We). 2 Wa We! 4 oni 
Mo Me ! 
4..3,3 yin 2 W,Wsz) 
\ My — 


mo Mp 
-BeBlLLC (21) 
MpmMe ! 

The three constants A, B, C in equations (19), (20), 
(21) can be determined from the three ‘‘ end condi- 
tions,” viz., when /=0, t,=initial temperature of 
fluid A, and when /=-L, t,=initial temperature of 
fluid B, and to=that of C. 

The expressions are exceedingly cumbrous, and, 
for any particular case, it is advisable at this stage to 


to= ‘ —% 
mp 


_ 3 (We Wa Wa 


mo mo 
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insert numerical values for the expressions in brackets 
in (20) and (21), and the numerical values of ~ and £. 
The values of A, B, and C can then be found from the 
three simultaneous equations expressing the end 
conditions. 

As an example, consider an appliance for which 
mp=0-042, mo=0-036, Wa=1-36, Wy=1:24, and 
Wo=2:5; length L=36 (Wm being in suitable 
units, temperatures in degrees Fahrenheit, the length 
is in feet). 

With these numerical values the quadratic equation 
in « becomes 

4-215 w*+0-0385 «—0-003624=0, 
the roots of which are «=0-025, and B= — 0-034. 
Then, from equation (19) 


ty—=Ac0°02514 Be-0-0347.4.0 
From (20) 
ty = 0-259 Ac0-025! 42-01 Be 03440 , 


From (21) 
to= —0+357 AcO 02514. 0-595 Be-0 0341. C (21a) 
Let the initial temperature of A be 750 deg. Fah., 
of B 80 deg. Fah., and of C 140 deg. Fah. Then when 
1=0, ts=750; when /[=36, t2=80, and to=140. 
Thus 
(19a) gives 2-468 A+0-2917 B+C=80 . 
(20a) gives 0-259 A+ 2-01 B+C=750 
(2la) gives —0-357 468 A-+- 
0-595 x 0-2917 B+C=140 . 


From these A= — 30-5, B=351, C=53. 

The fluid A may be flue gas, B air, and C water. 
The temperature to which the air is heated, obtained 
by putting 7=0 in equation (19a), is then found to be 
tp, = 373 deg. Fah. 

The leaving temperature of the water, from (21a) 
with 1=0, is to, = 272 deg. Fah. 

The temperature to which the gas is cooled, derived 
by putting /= 36 in (20a), is 239 deg. Fah. 

The equations enable the temperatures at any 
intermediate points also to be determined. Thus at 
mid-length of the apparatus, i.e., between the two 
passes in the appliance as constructed, putting 1=18 
in the equations, gives the temperatures 420 deg., 
194 deg., and 183 deg. Fah. for the gas, air, and water 
respectively. 

As constructed, the inner tubes must be longer than 
the outer tubes ; the headers connecting them provide 
additional heating surface, the water flows in some 
tubes opposite to and in some in the same direction 
as the gas, and at the ends the air and gas flow partly 
across as well as along the tube surfaces. 

Discussion of the effect of these factors upon the 
calculated temperatures is beyond the purpose of the 
present article. 

As it is presented to the designer, the problem 
differs from that worked out above. 

The change of temperature of one of the fluids may 
be specified, and he has to determine the necessary 
heating surface, or, the number and diameters of the 
tubes being chosen from other considerations, he has 
to find the requisite length. 

Thus, in the example given above, instead of the 
length being specified, suppose it is desired to cool 
the gases to 250 deg. Fah., the inlet temperatures of 
gas, air, and water being as before. 

Equations (19a), (20a), (21a) still apply, but the 
‘end conditions” are: when /=0, t4,=750; when 
1=L, ta, = 250, tp, = 80, to, = 140. 

Thus A ¢0-02514 B --0°0341-4+ C—80 (19¢) 

0-259 A+2-01 B+C=750 (20b) 
0-259 A ¢9-025L+4+ 2-01 B e0°03414+C—250 (20c) 
—0-357 A ¢9'025L4. 0-595 B <0°0341+C—140 (21c) 


This time there are four equations, with four unknowns 
A, B, C and L, and the equations are not simple to 
deal with, since L appears in the index of two powers 


of «. L 
The following method of solution for L may be 


adopted : 
From equations (19¢), (20c) and (21lc) we find that 


A <0-025 L— —77-6, Be-0-0341— 111-6, and C=46. 
111-6 ¢0-034 5, 


(19a) 


(20a) 


(196) 
(20b) 


\ . 
<2: 


(216) 


Hence A= —77:6 ¢-0'025 L, and B 
Substituting in (25) we obtain 
—20- 1 --0:025 L4.994-3 0-034 L— 704 (26) 


L can be found from this equation by trial and error. 

L= 34 satisfies the equation closely, t.e., the total 
tube length required is 34ft., or for a two pass 
apparatus, the tubes should be 17ft. long. 

L being known, A and B can be found if required, 
in order to calculate temperatures from equations 
(19a), (20a), and (21a). 

The calculations for this case of heat exchange 
between three fluids are laborious. As a matter of 
fact, the application of trial and error methods 
throughout enables sufficiently accurate results to 
be obtained with less expenditure of time and labour. 

Such methods, however, involve a certain amount 
of the empirical, and are consequently more limited 
in their range of application. For this reason it is 
advisable to have at one’s disposal the mathematical 
expressions, the use of which may be necessary in 
certain special cases. 
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Chicago Exhibition. 


SOME NOTABLE 


"\HE World’s Fair or international exposition to 
be held at Chicago from June to November next 
and known officially as the ‘“‘ Century of Progress 
Exhibition ”—-will celebrate the centenary of that 
city. Chicago was incorporated as a village in 1833, 
and has now a population of about 3,500,000. 
Although the day of great international exhibitions 
seems to have pretty well passed, the city decided 
upon this method of celebrating its development as 
a large commercial and industrial community of 
national and international importance. The adminis- 
tration and construction work of this enterprise have 
been so well organised that the exhibition will be all 
complete and ready by June Ist, which is the official 
opening date. In fact, by the end of last year the 
construction was two months ahead of schedule. 
The site extends along the shore of Lake Michigan, 
on land that later will form a part of the city’s lake- 
front park system. In the development of the 
exhibition the engineer has played an important 


BUILDINGS. 


illumination by concealed lights will give a very 
effective appearance at night. 

Almost entire absence of windows is a very con- 
spicuous characteristic of the buildings. Window 
area adequate for daylight lighting, including allow- 
ance for cloudy days, would restrict exhibition space 
considerably, would give poor lighting for many 
exhibits, and would leave dark corners and spaces. 
Exhibits would inevitably block window areas, while 
colour schemes suitable for daylight might be much 
less effective when electric light was turned on. 
Furthermore, skylights would be necessary to supple- 
ment windows. But to ensure maintenance of large 
areas of skylights against leakage, with probable 
interior damage, is a difficult matter. 

After a careful study of the problem, it was decided 
to rely entirely upon interior electric lighting, thus 
ensuring a uniform quality at all times, while the 
lamps can be arranged to suit the special require- 





ments of the exhibits. An exception is the Adminis- 
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the truss joists are secured to the top flanges of the 
rolled joists by bolted clamps. Between these truss 
joists are lines of cross bridging, consisting of light 
bars of channel section welded to the joists. This 
bridging is capable of transferring to the adjacent 
joists, by compression as well as by tension, a con- 
centrated load of 10001b. for floors and 500 1b. for 
roofs. Its maximum spacing is 7ft. The truss joists 
have a maximum spacing of 24in. for floors and 
terraces, and 40in. for roofs. 

Structural steel was specified to have a _ unit 
strength of 21,000lb. per square inch for rolled 
sections, and 18,000lb. for the open-web truss 
joists. Bolts are used generally in field connections 
and sometimes in shop connections, in order to 
facilitate demolition.’ Riveting is used mainly for 
shop connections, but also for field connections in 
wind bracing and cantilevers. Ample wind bracing 
is necessary, since the buildings are exposed to the 
full sweep of winds and storms across the lake. In 
general, jin. bolts and rivets are used. Ceilings under 
the joists are used only in certain cases, and a large 
proportion of the steel framing is left exposed. 

Live loads are taken as 100 lb. per square foot for 
floors, stairs, ramps, and terraces, and 251b. for 
roofs. Dead loads are about 27 lb. per square foot 
for floors, 35 lb. for terraces, and 20 lb. for roofs. 
A metal floor of light rolled channel sections, 4in. 
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part, for, in addition to novel structural designs 
for the main buildings, he had first to create 
almost the entire site by filling in several hundred 
acres of ‘made land” in deep water along the 
city’s frontage on ‘Lake Michigan. In shape the 
site is unlike that of any previous exhibitions, 
being a relatively narrow strip of land, nearly 
3 miles in length and 400ft. to 800ft. in width. Its 
total area of 430 acres, including the island, is 
divided approximately as follows :—Buildings, 95 
acres; roadways, 50 acres; landscaped grounds, 
200 acres; lagoons, 85 acres. The filled surface is 
not flat nor regular in shape, but is landscaped accord- 
ing to topographic plans and contour lines, while the 
grounds are laid out with lawns, trees and shrubbery. 
The large enclosed lagoons provide for aquatic 
festivals and displays. After the close of the exhibi- 
tion, this area—cleared. of all the buildings—will 
become a part of the Chicago park system that 
extends for several miles along the city’s lake front. 


THE Marn BurILpINas. 


All the main buildings are of steel frame construc- 
tion, with walls of steel or of various kinds of com- 
position board and plywood. In the architectural 
designs there is a marked absence of elaborate mould- 
ings, cornices, panelling, sculpture, statuary, and 
ornate decorative features. Effects in appearance 
are produced by shape, plain and fluted surfaces, 
light and shade, and striking colour combinations. 
For experiment, the Transportation Building was 
painted red and black, and the Administration 
Building blue and white. However, for the winter 
season all the buildings were coated with aluminium 





paint. An extensive system of plain and coloured 





1- TRANSPORT ANNEXE WITH CABLE-SUSPENDED DOME 


tration Building, the walls of which are largely 
window areas, but this structure is for office purposes 
and not for exhibits. Here a novel feature is intro- 
duced in the way of a vertical or saw-tooth arrange- 
ment of walls and windows. A similar arrangement 
is used in some of the exhibition buildings. 

Ventilation is affected, of course, by this closed 
wall construction. Louvres provided for the escape 
of heated air are supplemented by extensive installa- 
tions of motor-driven exhaust fans in the walls. 
Both propeller type and blower type fans are used. 

Another interesting feature is the extensive use of 
ramps or inclines instead of stairways to give easier 
access to the upper floors, as stairs have a repellent 
appearance to many persons, especially those weary 
with sightseeing. Ramps, which are simply passages, 
have gradients of about 10 per cent.; but those which 
are flanked.by exhibit spaces have gradients of 5 or 
6 per cent. 

Since these structures are temporary, with a life 
of only about eighteen to twenty-four months at the 
utmost, it was essential to provide the necessary 
great size and floor space at a minimum of cost, but 
with due regard to strength and to architectural 
design, and also with an eye to ease of demolition and 
high salvage value. Ease of demolition is a factor 
in rapid removal of the buildings after the Exposition 
closes, since the entire site must be cleared and 
turned over to the municipal authorities by the end 
of 1934, ready for park development. 

For the floor system, steel truss joists are placed 
between the rolled joists, which form the main fram- 
ing. These truss joists are one-piece units of expanded 
metal, the web being slit and the piece stretched or 





expanded into the form of a truss. The top ends of 


or 6in. wide, with jin. or 1 }in. flanges, is used in some 
cases; but as it is easily dented and is noisy, it is 
covered with mastic or with asphalt plank. Another 
type of steel deck consists of pressed steel sheets 
forming triangular ribs and grooves, the plates being 
lapped at the joints so as to interlock. Other con- 
struction consists of an under-flooring of five-ply 
laminated plywood, jin. thick, with tongued and 
grooved joints. Terraces have under-floors of two- 
ply roofing plywood or of steel, paved with precast 
asphalt planks. Roofs have a sheathing of ribbed 
steel sheets or of plywood made waterproof by im- 
pregnating it with linseed oil. Fibre insulating board 
is applied on the inside, and a weatherproof covering 
of gravel and tar on felt for the outside. But where 
a coloured roof is required, the top covering is of 
canvas impregnated with oil and painted. 
STEEL AND COMPOSITION WALLS. 

Great economy was effected by the extensive use 
of a variety of manufactured sheathing materials 
for the great area of wall surfaces. Such materials 
are available in large flat sheets that can be applied 
quickly and at low cost. They are secured to wood or 
steel studding and some horizontal girts. The sheets 
can be cut to shape or bent to fit curved surfaces. 
They include ribbed metal sheets, having stiffening 
ribs on the flat surface ; asbéstos board, fin. to lin. 
thick, flat or corrugated, in sheets 4ft. by 8ft.; ply- 
wood, fin. and in. thick, 4ft. by 8ft.; and gypsum 
board, }fin. to #in. thick, in sheets 4ft. by 8ft. or 
4ft. by 12ft. Vertical joints in the composition 
boards are covered with strips of flat metal or with 
wood battens, these battens being worked into the 
architectural treatment. In some cases vertical lap 
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joints are used. Horizontal joints are generally 
ship-lapped, battens being used only when required 
for decorative’ purposes. The spectacular use of 
these materials is expected to result in their future 
extensive use for the small low-cost residences which 
constitute a factor in the modern housing problem. 
It is of interest to note that the gypsum board 
was developed specially for the Exhibition buildings, 





as a result of study by the engineers in co-operation 


Suspension Cables 
Attached Here 


Backstay Cables 
Attached Here 














Column A 


A 

















Vertical Member Y 


“x 


Backstays 
/ 








COLUMN FOR 
SUSPENSION 
CABLES OF DOME. 





“THe EnGincer” 


FIG. 2—GENERAL DESIGN OF ANNEXE, 


with the gypsum producers. This material was not 
available when the first buildings were erected, but 
its cost is only about one-third of that of the com- 
position boards used originally. To make the material 
suitable for exterior coverings, it was necessary to 
make it weatherproof by coating it with a sizing 
composition, and after some experimental work, an 
aluminium paint was adopted for this purpose. 
Since application of the paint could be done econo- 
mically during the processes of manufacture, special 
spraying and other machines were devised. Then 
to meet the requirements of final coating with 
lustrous paints for the colour schemes, it was neces- 
sary to make the board less absorbent. This was 
effected by applying the aluminium paint under heat, 
sufficient oil being then absorbed to form a priming 
coat, and so prevent absorption of oil from the final 
coat of highly expensive paint. The difficulty of 
efficient and weather-tight joints was overcome by 
making close-fitting triangular tongued and grooved 
edges, put together with a mastic cement. 


A SUSPENDED DoME. 


Foremost among the special structural features of 
the Exhibition buildings, and representing a radical 
departure in engineering design, is the suspended 
dome, 200ft. in diameter, for a lofty circular hall or 
rotunda forming an annexe of the Travel and Trans- 
port Building. A view of this annexe is shown in 
Fig. 1. This new type of steel-frame dome, suspended 
from cables instead of being supported by columns, 
was the solution of a problem which involved both 
structural and economic factors. 

In typical steel dome design, a series of radial 
truss ribs spring from a circular or ring girder, 
supported by columns, and extend to a smaller ring 
girder which forms the crown of the dome. Hori- 
zontal rings of purlins connect the ribs and carry the 
skeleton framing of the dome. Such design requires 
trusses of heavy construction to carry their own 
weight and because they are entirely in compression. 
Correspondingly heavy columns must be provided 
to earry the weight of the dome, while substantial 
foundations are necessary, since even slight settle- 
ment might seriously affect the distribution of stresses 





in the dome. Furthermore, extensive and costly 


falsework is required for the erection of a dome of 
this kind. It was evident at once that a temporary 
dome of this typical construction was out of the 
question, since its weight and its cost, to say nothing 
of the cost of foundations and: falsework, would be 
excessive or prohibitive, while its salvage value would 
be small on account of the special character of its 
members. 

Faced with this problem, the engineers hit upon the 
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novel plan of suspending the dome from cables 
strung between tall towers. Any desired number of 
points of support—or suspension—could be intro- 
duced in this way. The dome framing itself would be 
of light and simple construction, both on account of 
these distributed points of support, and of the fact 
that the framing would be in tension. In brief, 
around the circular structure are twelve steel braced 
columns or masts, 150ft. high, arranged in a circle, 
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built by the French for airship sheds during the 
World War, in order to provide large unobstructed 
areas without incurring the time loss and heavy 
expense of steel truss framing. But the Chicago 
building is believed to be the first application of this 
principle to a domed roof. 

The general design and arrangement of the annexe 
and its dome, and one of the 150ft. masts are shown in 








Fig. 2. Each of these masts consists of two vertical 
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members connected by horizontal struts and diagonal 
bracing. The main vertical or post is composed of a 
24in. rolled steel joist, with a 12in. joist riveted to each 
side of the web. The other post is composed of two 
12in. steel joists, the flange of one riveted to the web 
of the other. The main column is seated on a rocker 
bearing, consisting of a cast steel shoe with convex 
surface resting on a flat steel casting or slab which is 
anchored to the concrete footing. This footing, 14ft. 
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Fic. 3--CrROSS-SECTION OF TRAVEL AND TRANSPORT HALL 


212ft. in diameter and carrying cables which span 
the enclosed area—see Fig. 1. Hangers or suspenders 
attached to these cables are connected to the skeleton 
framing of the dome, while the masts have anchored 
backstay cables to resist the pull of the span cables. 
Special details were required to provide for expansion 
and contraction movements of the dome in both 
horizontal and vertical directions. 

This suspended roof idea is not entirely new, since 
large rectangular roofs on the same principle were 


by 12ft. in plan and 5ft. thick, is supported on twenty 
wood piles. ' 

At the top of the column are wing plates for the 
attachment of the socketed ends of the suspension 
or catenary cables and the backstay cables. The 
former are l{in. in diameter, with a sag of 25ft. in 
the 212ft. span. At eight points on each cable are 
hanger rods, which are attached to the steel frame of 
the dome and have clevises or turnbuckles for adjust- 
ment of their length. The dome framing consists 
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of radial ribs of 16in. rolled joists, curved vertically 


to the 20ft. rise of the dome. Between them are 
rolled joists forming horizontal ring purlins. A steel 
deck is riveted upon this framing. After the masts 
had been erected and the suspension cables secured 
in place, the hoisting and assemblage of the light 
members of the dome frame was effected easily and 
quickly by the aid of block and tackle slung from the 
cables. The workmen used platforms and boat- 


swain’s chairs slung in the same way. 

As the backstays are quite steep or at an angle of 
70 deg. with the horizontal, they are made of 2tin. 
The masts are arranged in groups of three, 


cables. 


zontal trusses which take the wind stresses in the end 
walls. Fig. 3 shows the general design of this struc- 
ture and how it is worked into the two-storey part of 
the building, while an external view showing the 
main building and the hall is seen in Fig. 4. 


THe AGRICULTURAL BUILDING. 


A curious design of arched roofs is a special struc- 
tural feature in the Agricultural Building of the 
World’s Fair at Chicago. In one part of the building, 
half the width of the roof is a quadrant arch, and the 
other half is stepped in a series of terraces, Fig. 5 





Both the arch ribs and the framing of the terraces 











Fic. 4-EXTERIOR VIEW OF TRAVEL AND TRANSPORT HALL 


connected by bracing, so as to form practically four 
towers. For each group there are fourteen backstays, 
arranged as shown by the quadrant plan in Fig. 2. 
The anchorages are massive blocks of reinforced 
concrete, about 30ft. by 20ft. in plan and IIft. 
deep. In the concrete is embedded a riveted steel 
frame set at an angle of 70 deg., its top projecting 
above the concrete and having fourteen holes, 3{in. 
in diameter for pins which pass through the forked 
ends of cable sockets straddling the steel member. 


{XHIBIT HALL. 


The second annexe of the Travel and Transport 
Building forms a hall 220ft. long, 100ft. wide, and 








are supported by longitudinal trusses of 60ft. span. 
In other parts of the building the typical spacing of 
columns is about 20ft. In the quadrant—or semi- 
“barrel-arch ” roof—the arch ribs spring mainly from 
vertical columns. But at the south end, which is 
circular in plan, the columns are inclined and are 
tangent to the curve of the arch. At the 60ft. intervals 
the quadrant arch ribs abut against the columns, the 
intermediate ribs being seated on the bottom chords 
of the trusses. By this arrangement the trusses rise 
above the roof line, and their enclosures form a 
conspicuous detail in the architectural treatment. 
The main part of this building is 600ft. long and 
108ft. wide in plan, but on its rear side are extensions 
or annexes about 60ft. by 
100ft., separated by courts, 
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Fic. 5-—-CROSS-SECTION OF AGRICULTURAL BUILDING 


about 80ft. high, with no interior columns or obstrue- 
tions. It was intended originally for a full-size repro- 
duction of the passenger accommodations of a modern 
ocean steamer, but commercial conditions led to the 
abandonment of this particular exhibit. Its main 
framing consists of a row of three-hinged steel arch 
trusses, spaced 3lft. 6in. apart. Their sides or legs 
have the inner members vertical to carry the wall 
sheathing, while the roof sheathing is in the plane of 
the lower booms or chords of the trusses. The sides 
and tops of the trusses, extending outside the walls 
and roof, are enclosed for protection and represent 
large ribs, which are utilised in the architectural 
treatment. Louvres in the casings above the roof 
facilitate ventilation. 

At the crown, a 2in. pin connection in the bottom 
boom of the truss forms the top hinge of the arch. 
In each foot of the truss is a 3in. pin, the central part 
of which has a pipe sleeve providing ample bearing 
for the looped end of the transverse l}in. tie rod 
which connects the foot of the truss. Turnbuckles 
or clevises in this rod enable its length to be adjusted 
after the steel work is erected. 

Between the trusses are rigid transverse frames 
conforming to the outline of the inner legs and bottom 
booms of the trusses, dividing the 314ft. bays and 
forming panels in which the minor framing, diagonals 
and longitudinal struts are fitted. The framing which 





closes each end of the hall is connected to hori- 





angles, 4in. by 3in., with 
lacing bars as web mem- 
bers, the depth over the 
angles being 16in. The columns, of I-section, have 
their flanges composed of similar angles, but a 15}in. 
web plate takes the place of the lacing bars. At the 
crown the rib is seated upon a bracket on the truss 


joists are fitted between the ribs and carry wood 
nailing strips, to which the wood roof sheathing is 
attached. 

The timber ribs, whether of full arch or quadrant 
arch design, are laminated arches, 2lin. deep, built 
up of planks laid flat and bolted together, the bolts 
passing through 2in. by 3in. pieces across top and 


bottom of the rib. Between the ribs are plank 
purlins, 2in. by 10in., and two rows of double bridg- 
ing between the purlins are built in each bay, or 
between each pair of ribs. In general, these timber 
ribs spring from the vertical steel columns. But at 
the circular south end of the building the timber con- 
struction is carried down to the ground. Where the 
crown of the quadrant rib abuts against a colurmh, 
it is seated on an angle bracket and bolted between 
side angles riveted to the face of the column. 

THe UNITED StTaTES GOVERNMENT BUILDING, 

This building is in plan a cross with short stem 
and long arms, about 650ft. by 24f0t..on its axes 
with width varying from 50ft. to 100ft. The main 
entrance is at the head of the short stem, and at the 
intersection of the centre lines is a rotunda, with a 
dome roof, 65ft. in diameter. This dome is flanked 
by three tall pylons or towers of triangular section, 
150ft. high and rising 75ft. above the top of the dome. 
Beyond the rotunda in the other end of the short 
stem is a reception hall. Offices and exhibition rooms 
occupy the long arms. Where the floor framing is 
rectangular, the panels or bays between the columns 
are approximately 20ft. by 18ft., 20ft. by 20ft., and 
20ft. by 25ft. 

The steel-framed dome in this building is of typical 
dome design, with radial steel arch ribs springing 
from a drum composed of girders seated on the sup- 
porting columns. It requires therefore substantial 
foundations and these consist of twelve concrete 
footings, 3ft. thick, 4ft. by 4ft. to 4}ft. by 6}ft. in 
plan, with from three to six piles under each footing. 
These footings are connected by a ring of concrete 
beams, 36in. to 48in. square, with extensions to the 
footings of the three pylons. Wood or concrete 
beams between the footings of the exterior wall 
columns support the studding for the walls. 

For the rotunda there are two concentric rows of 
columns, twelve in each row, and carrying two rings 
of rolled steel joists, forming a polygon with alterna- 
tive long and short sides. These polygons are con- 
nected across the columns by transverse girders, 
which are not on radial lines, but those of each short 
side are parallel to each other and normal to the 
short side of the polygon. Framing for the three 
pylons is formed as radial triangular arms from this 
polygon. Outside of the polygon is unsymmetrical 
framing to connect with the typical rectangular 
framing in the arms of the building. 

The dome is 65ft. in diameter at the base, with a 
vertical radius of 38ft. and a rise of 20ft. above the 
springing line. Its framing consists of eighteen 
arched radial ribs, each composed of a pair of 8in. 
rolled channels, back to back. Between the webs 
of these ribs are fitted 8in. joists and channels as 
ring purlins, and diagonal rods are placed in the 
panels thus formed. At the crown one pair of ribs 
is connected as a continuous arch ; four other ribs 
are riveted directly to this arch; the other twelve, 
in pairs are riveted against the top line of purlins. 


ADMINISTRATION. 


All the affairs of the exhibition organisation are 
in the hands of a board of trustees, of which the 
president is Rufus C. Dawes, a leading local banker, 
with D. H. Burnham, a prominent architect, as vice- 
president and secretary. Major Lenox R. Lohr is 
general manager; Clarence W. Farrier, assistant 
director of works; and B. M. Thorud, structural 
engineer. The engineering committee is headed by 
L. E. Ritter, consulting structural engineer ; and the 
architectural committee by Harvey W. Corbett. 
While the several buildings were designed by different 
architects or groups of architects, the structural 
designs of all the main buildings were prepared by 
the engineering staff of the Century of Progress 
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The Severn Barrage. 
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T\HE report of the Technical Sub-Committee 
appointed in March, 1926, by the Chairman of 
the main Committee on the Severn Barrage was 
issued by H.M. Stationery Office at the end of last 
week, together with the plans and diagrams referred 
to in the report.* The Sub-Committee consisted of 
Sir John Snell (Chairman), Vice-Admiral Sir H. P. 
Douglas, Professor A. H. Gibson, and Sir Basil Mott, 
with Mr. T. Shirley Hawkins, of the Ministry of 
Transport, as Secretary. We give hereunder a 
summary of the more interesting parts of this report 
which amplifies in many respects the short epitome 





_ * Severn Barrage Committee. ‘Report of Ex rt Co-ordinat- 
ing Sub-Committee, with plans, diagrams, &c. 
Oftice— No. 63-78-1. 
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of the report of the main Committee which appeared 
in our issue of March 17th. 

The Committee is satisfied that the best site for a 
barrage on the river Severn would be at the pomt 
known as the English Stones, on a line practically 
identical with the centre line of the existing Severn 
Tunnel. The original suggestion of a power station 
on this site, without the addition of a secondary 
station operated by water stored at a higher level, is 
condemned, the opinion of the Committee being that, 
owing to the intermittent output of the energy 


derivable from the barrage, if not combined with some 
storage scheme, no saving in the amount of steam 
plant installed at other power stations would be 
and that, unless suitable means can be 


possible ; 
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devised by which a secondary storage system may be 
added so as to smooth out the irregularity of the 
tidal power, the barrage scheme would not be 
economically practicable. The practicability of 
installing a secondary storage system in order to 
secure continuous supply has therefore been examined, 
and it has been found that this could be provided by 
the construction of a high-level reservoir at Trelleck 
Grange on the west bank of the river Wye, some 
8} miles above the junction of that river with the 
Severn. Surplus energy derived from the plant at 
the main barrage would be utilised to pump water to 
the high-level reservoir. The total useful annual 
output of energy from the two schemes is estimated at 
1610 million electrical units. Of this energy, 730 
million units would be delivered to the “ grid” at 
the normal load factor of 34 per cent. and the 
remainder would be utilised at load factors varying 
from 15 per cent. to 10 per cent. for supply at periods 
of peak demand. 

Alternative Sites —The English Stones was selected 
as the most suitable site by the late Sir Maurice 
Fitz-Maurice and Sir John Purser Griffiths, and this 
selection was confirmed in 1929 by Mr. Maurice 
Wilson. Two alternative sites were considered, 
particularly in relation to their geological character- 
isties, in addition to the English Stones site. These 
were that known as the Beachley site, about 3 miles 
higher up the river than the English Stones, and the 
Oldbury Sands, about 6 miles above the Stones. The 
geological investigations, which are summarised in 
the report. indicate that from this point of view the 
English Stones site offers distinct advantages. 

Model Experiments.—Professor Gibson’s report on 
the model experiments which he has carried out in 
Manchester for the Committee has not yet been 
issued to the public, but the results obtained from the 
experiments are summarised in the report of the 
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SITE OF THE PROPOSED WORKS 


Technical Sub-Committee. The model experiments 
were begun in 1926 and show that the tidal levels 
would be affected by the construction of a barrage. 
The tidal range at the English Stones is at present 
47-7ft. at equinoctial tides, 40- 7it. at spring tides, and 
22-4ft. at neap tides. After the construction of a 
barrage the height of high water at spring tides would 
be increased at Avonmouth and reduced at the 
English Stones by a few inches in each case. Figures 
are given showing the effect of a barrage on the 
amount of tidal water passing up the Severn. Under 
natural conditions this is estimated to be about 
24,500 million cubic feet per tide at mean spring 
tides and 12,800 million cubic feet at neap tides. The 
construction of a barrage would considerably lessen 
the amount of tidal water that would flow up the 
Severn and down to the Bristol Channel from the 
Severn on every tide, as it is proposed that the tide 
shall be held up by the barrage to a minimum level 
of +9-1 O.D. at spring tides and +-2-2 O.D, at neap 
tides. With the foregoing water levels in the basin 
s»bove the turbines, the discharge to the lower estuary 
would be reduced to 12,506 million cubic feet per tide 
on springs and to 7630 million cubic feet per tide on 
neaps. In order to follow the figures indicative of 
levels which are given in the report it may be useful 
to bear in mind the following values which apply to 
the Severn estuary at New Passage, close to the site 
of the proposed barrage :— 
Mean high water springs -. 23+ 6ft. 
Mean high water neaps “tT poe” 22° dae 
Mean tide level .. .. . 2-4ft. 
Mean low water neaps ‘Tit. below O.D. 
Mean low water springs 17-1ft. below O.D. 
It is proposed that all locking in and out of the basin 
should take place from about two hours before high 
water until 1} hours after high water. During prac- 
tically the whole of this period the turbines would 
not be in operation, and consequently there would be 
no danger of interference with navigation from the 
turbine discharges. 

Siltation Above the Barruge.—-The experiments on 
the tidal model show that the introduction of » 
barrage increases the siltation in the tidal basin by 
approximately 800,000 cubic yards per annum during 
the first twenty years of operation, but after this the 
rate of deposition is considerably reduced. The Com- 
mittee estimates that the dredging of some 600,000 
cubic yards of silt per annum would enable the whole 
bed of the navigable channel between Beachley and 


above O.D. 
above O.D. 
above O.D. 


Sharpness to be maintained at its existing level. The 
effect of the barrage, as indicated by the model 
experiments, on the bed of the estuary below the 
barrage is summarised in the statement that “a 
barrage would not injuriously affect navigation,” but 
the model shows that bars are formed some 6 to 7 miles 
seaward of Portishead, where the depth after forty 
years of operation is reduced by 9ft. and 11ft. respec- 
tively. 

Floods, &c.—Other matters, which might be 
affected by the construction of the barrage, that are 
discussed in the report, are land drainage, discharge of 
sewage, floods, and the discharge of water pumped 
from the pits in the Forest of Dean coalfield. In 
regard to all of these the conclusions of the Sub-Com- 
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mittee appear to be that the effect of a barrage would 
be either negative or beneficial. 

Effect of a Barrage on Road Connections.—At 
present there is no road bridge across the Severn 
below Gloucester. A roadway built in connection 
with the barrage would reduce the distance from 
London to Cardiff by 15 or 20 miles, according to 
the route taken, and from Bristol to Cardiff by about 
50 miles. The barrage scheme makes no provision 
for any works beyond high-water mark, and the 
estimates of cost accordingly do not include any sum 
for road connections. It is, however, pointed out 
in the Sub-Committee’s report that “‘the cost of 
the road connections on both sides of the Severn 
may be put at approximately £650,000.” 
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1829 to act as consulting engineers for the scheme, 
have, so far as the mechanical and electrical features 
are concerned, been prepared in collaboration with 
specialist manufacturing firms, 

‘‘ The general plans of the proposed works show 
that the natural advantages of the English Stones 
have been fully exploited for the construction 
thereon of the sluice dam, turbine dam, and naviga- 
tion locks, and that the existing deep-water 
channel (the Shoots) will be occupied by the 
embankment dam. It is proposed that the sluice 
dam should be constructed across the southern 
portion of the English Stones, and should extend 
from the eastern shore to the eastern margin of 
the Shoots where it joins the southern extremity 
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SEVERN AND WYE WITH SITE QF PROPOSED WORKS 


of the turbine dam. The proposed turbine dam is 
4550ft. in overall length, and is also to be con- 
structed on the English Stones along the eastern 
margin of the Shoots, making a junction down- 
stream with the western end of the sluice 
dam and at the upstream end joining with the 
southern return wall of the locks. This dam will 
accommodate 72 turbines and electric generator 
units.” 

Navigation Locks.—Three navigation locks at the 
upstream end of the turbine dam are proposed in 
order that vessels may be passed through the barrage. 
One of the larger locks would be needed to deal with 
the existing traffic. The other two would only be 
required as the trade above the barrage developed. 
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Effect of Barrage on Railway Connections.—Refer- 
ence is made in the report to the many schemes 
formulated since 1845 for constructing a railway 
bridge across the Severn at some point between the 
English Stones and Sharpness, and it is pointed 
out that the railway crossing over the barrage 
which the scheme proposes does nat “‘ afford equal 
facilities for the improvement of the gradients to 
the northward of Bristol, which was contemplated 
under the Great Western Railway Beachley Bridge 
(Oldbury Sands) Scheme of 1919-20,” and that the 
railway company “‘ have not been officially consulted, 
and are, therefore, not committed to the scheme in 
any way.” 


Tue Civin ENGINEERING WoRKS OF THE BARRAGE. 





The designs prepared by Messrs. Coode, Wilson, 
Mitchell and Vaughan-Lee, who were appointed in 





All the locks would have sliding caisson gates. 
Locks Nos. 1 and 2 would each be 750ft. between 
the end caissons and 80ft. in width, the sills being 
at 30ft. below O.D. and the coping level 35ft. above 
O.D. No. 3 lock would be 750ft. long, 50ft. wide. 
with sills at 25ft. below O.D. Locks Nos. 2 and 3 
would each have an intermediate caisson. 

Road and Rail Viaduct.—The embankment dam, 
including the closing of the Shoots, would extend 
for a length of approximately 4000ft, from the 
western side of the locks to the western shore. It is 
proposed that road and rail communication should be 
provided by the construction of @ viaduct over the 
English Stones. This would be connected with the 
locks which would he erossed by electrically operated 
rolling lift bridges. Thence, the road and the railway 
would run along the embankment dam to the western 
side. To avoid interruption of traffic, the railway 
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and road would cross both the upstream and down- 
stream ends of the locks---that is to say, duplicate 
series of bridges for both traffics would be provided. 

Sluice Dam.—-The sluice dam is proposed to be 
6825ft, in length and would have 130 openings of 
40ft. each, giving an effective width of waterway of 
§200ft. The sills of the sluices would be at — 1Oft. 
O.D. In order to reduce the losses due to the friction 
of water passing over the English Stones, their rock 
surface would be excavated to a general level of 

-8ft. O.D. Thé sluice gates would be arranged in 
thirteen groups of ten units each, It is estimated 
that the whole of the thirteen groups could he 
operated within ten minutes under central station 
control, 

Turbine Dam.—The turbine dam is proposed to 
be built along the eastern margin of the Shoots, thus 
taking advantage of the deep-water channel for the 
turbine discharge. The dam would house seventy- 
two turbine and generator units, of which sixty- 
seven units would normally be working. 

Embankment Dam.—The most interesting part 
of the proposed works from the point of view of 


manufacturing firms, is that fixed-blade turbines are 
rejected and the movable-blade type, in which the 
vanes may be rotated while the turbine is in operation, 
so as to give, at all heads, approximately correct 
vane angles, is selected as being much superior. 
The design selected has a runner diameter of approxi- 
mately 20ft. with a working speed of 62-5 revolutions 
per minute. At this speed the maximum efficiency 
exceeds 90 per cent. for all heads between 14ft. and 
30ft. The considerations which have led to the 
selection of this type of turbine are set out in some 
detail in the rt. 

The total plant is divided into eight blocks of nine 
water turbine-driven alternators, each block having 
a normal capacity of 97,200kW. The water turbines 
and alternators would be of the vertical shaft type, 
generating 3-phase 50 periods at 11,000 volts. The 
turbines are designed for single tide work ; that is to 
say, they would be operated by ebb-flow only. In 
order to minimise building costs, the alternators have 
been designed to operate in the open. 

Cost of the Barrage Works.—The consulting engi- 
neers estimate the cost of the works at the barrage 
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Spring Trve. 


A.—3-15 hours before high water. 

B.—1-35 hours after high water. 

C.—+4-50 O0.D. Minimum level for operating caissons of 
50ft. wide lock. 

D.—+3-00 O.D. Minimum level for operating caissons of 80ft. 
wide locks. 

E.—3-15 hours before high water. 

F.—1-35 hours after high water. 

Total locking time 4} hours (for 80ft. wide locks Nos. 1 and 2 

and for 50ft. wide lock No. 3). 


CYCLE OF 


construction is the embankment across the Shoots, 
the deep channel 1200ft. in width with a maximum 
depth on the proposed line of crossing of — 80ft. 
O.D. The tidal stream at springs is as much 
as 8-75 knots, and, even at neap tides, very 
high velocities are encountered. The consulting 
engineers consider the construction of a solid block- 
work dam or of a rubble bank tipped end-on across 
the Shoots to be impracticable and propose the 
deposit in successive horizontal layers of two parallel 
rubble banks across the channel, the space between 
being afterwards filled with material to form an 
approximately water-tight core. 

Excavation of the English Stones. — Professor 
Gibson’s model experiments lead to the conclusion 
that the expenditure to be incurred in excavating 
the English Stones to a level of —8ft. O.D. would be 
justified by the increase of power output that would 
be obtained thereby. The experiments also indicated 
that the rock downstream of the turbines should be 
removed to a general level of —35ft.O.D. The quan- 
tities of rock excavation involved are very large, 
amounting to 7,000,000 cubic yards, of which 
2,500,000 cubic yards are for the turbine discharge. 

The deepest foundations of the navigation locks 
will probably not exceed —45ft. O.D., and of the 
turbine dam —55ft. O.D. 


MECHANICAL AND ELECTRICAL EQUIPMENT. 


The fact that the maximum working head would 
-not exceed 35ft. necessitates the use of some form of 
propeller type turbine, in order to obtain a reasonably 
high speed of rotation. Under the conditions pre- 
supposed by the scheme the working head would 
vary from 5ft, to 35ft., and the outcome of the investi- 


NEAP TIDE. 


RR 
Neap TIDE. 


A.—2-20 hours before high water. 

B.—1-75 hours after high water. 

C.—-+4-500sD. Minimum level for operating caissons of 50ft. 
wide lock. 

D.—+3-000.D. Minimum level for operating caissons of 80ft. 
wide locks. 

E.—2-70 hours before high water. 

F.—1-75 hours after high water. 

reg locking time, say, 4} hours (for 80ft. wide locks Nos. 1 

an ). 


OPERATIONS 


as follows, not including the cost of the secondary 
storage system :— 


Section of work. Total cost of works. 
£ 


Sluice dam .. 5,573,000 
Turbine dam 12,433,000 
Viaducts 2,546,000 
Locks eibrnik 3,954,000 
Spur embankment 106,000 
Embankment dam a ee Se 2,816,000 
Roads and railways on embankments 141,000 
Transmission towers .. seat wipe 563,000 
Main control station . 45,000 
Dredging 1,148,000 

£29,325,000 


Out of the above total of £29,325,000, nearly £9 
millions are allocated to the cost of road, rail, and 
navigation services. The estimate includes 12} per 
cent. as an allowance for contingencies; no pro- 
vision has, however, been made for the acquisition of 
lands and parliamentary expenses. The total esti- 
mate is increased to £37,726,749 if interest charges 
during construction at 4 per cent. per annum are 
added. 


SECONDARY STORAGE SYSTEM. 


It has already been mentioned that, in the opinion 
of the Sub-committee, ‘‘ unless means can be devised 
by which a secondary storage system may be added, 
so as to smooth out the irregularity of the tidal power, 
the scheme is not economically practicable.” Two 
storage methods have been considered. “ One is the 
provision of a high-level reservoir or reservoirs to 
which the barrage plant would pump water during 
the operation of the tidal turbines. The high-level 
water so obtained could, in turn, drive a set of 
secondary hydro-electric plant, and thus provide a 


is the conversion of some three-fifths of the total 
energy available from the barrage into heat for thermal 
storage and subsequent utilisation in steam turbines. 
Prima facie, this second proposal on so extensive a 
scale does not appear to be practicable, and we have 
therefore not minutely examined this method of 
storage.” 

The site selected for a storage dam when the 
Ministry of Transport in 1920 prepared a scheme for 
the Severn was at Trelleck Grange on the river Wye. 
This site would necessitate a pumping main just over 
2 miles in length from the river to the reservoir, The 
top water level of the reservoir would be at 500ft. 
above O.D., and the maximum height of the dam 
200ft. The reservoir would hold up 53 million cubic 
yards of water between the levels of 500ft. and 
450ft. above O.D., having an effective head above the 
power-house of 440ft. Additional storage of 18} 
million cubic yards would be obtained between levels 
450ft. and 400ft., and the total energy stored between 
500ft. and 400ft. is 26,910,000 H.P. hours. 

A compound diagram showing the tidal power 
curve and the suggested electrical output curve, 
with a load factor of approximately 34 per cent. for 
the combined scheme, is annexed to the report, and 
is reproduced on page 318. 

The estimated cost of the secondary storage scheme, 
as given in the report, is just under £114 millions, 
inclusive of 5 per cent. for engineering fees and con- 
tingencies and interest during construction. 

The conclusions arrived at by the Committee in 
regard to the results expected to be realised if the 
barrage scheme should be carried out have already 
been summarised in the abstract of the main report 
and the leading article which appeared in our issue of 
March 17th, and need not be repeated here. 

It is obvious from the report of the Sub-committee 
that the secondary storage scheme has not been fully 
investigated, and the report ends with the following 
statement :— 


‘“‘ To complete the investigation, the following work 

would be necessary :— 

‘“*(1) The river Wye would require'to be investi- 
gated in order to ascertain what the effect of pump- 
ing so much water into the high-level reservoir 
would be upon the amenities of the river and the 
fisheries interests. This would involve additional 
tests on the model, extended to cover the Wye. 

**(2) More detailed consideration would be 
necessary regarding the deposition of silt from the 
tail races of the secondary turbine plant. 

** (3) A turther examination would be needed of 
the proposed upland reservoir site. It would be 
necessary also to fix the site for the secondary 
hydro-electric and pumping plant on the banks of 
the Wye; and to make a survey of the routes for 
the pipe lines, and a valuation of the land to be 
acquired for the above purposes. 

‘“*(4) Finally, drawings and detailed estimates 
for the secondary scheme would require to be 
prepared.” 

We reproduce from the plans which are annexed 
to the report of the Sub-committee, a plan in a 
simplified form of the barrage works and parts of a 
diagram showing the proposed cycle of operations of 
the turbines as well as the output curves already 
referred to. A small portion of the chart of the 
Severn which accompanies the report is also shown in 
sketch form. 








PLASTICS INDUSTRIAL EXHIBITION, 1933. 


NEARLY eighty industries, most of them of post-war birth, 
will be represented at the exhibition of plastic materials and their 
products which will be opened by Lord Irwin at the Science 
Museum, South Kensington, on Wednesday, April 5th, 1933. 
More than 1000 exhibits will occupy the vestibule and the third 
floor, chiefly gallery 66, from which the Chemical Collections 
have been temporarily withdrawn. The display has been 
arranged by the Plastics Group of the Society of Chemical 
Industry in conjunction with the British Plastic Moulding Trade 
Association and the Department of Scientific and Industrial 
Research. Machinery employed in converting “ plastics ” 
into the final products will be illustrated, and there will be a 
press in use turning out articles of every-day appearance. 

There will be a specially designed room where the new 
technique of using laminated plastic sheets will be illustrated on a 
very imposing scale. In this room the panelling, doors, and other 
effects will be carried out entirely in laminated material. 

A series of lectures by experts will be given during the exhi- 
bition, the first being, “* Plastics and What They Are,” given 
by Mr. H. V. Potter, Chairman of the Plastics Group of the 
Society of Chemical Industry, on April 12th. This wili be 
followed by others, including :— 

April 19th.—Mr. A, J. Gibson, “ Plastics: 

Natural Resin Types and their Uses.” 

April 26th.—Mr. Foster Sproxton, ‘“ Plastics: Celluloid and 

Casein Types and their Uses.” 
May 3rd.—Mr. Kenneth M. Chance, 
Formaldehyde Types and their Uses.” 

May 10th.—Major H. C. Parker, “ Plastics and the Fabri- 

cator.” 


Shellac and 


“Plastics: Urea 


May 17th.—Dr. L. A. Jordan, “ Plastics: Their Use in the 
Paint Industry.” 

May 26th.—Professor U. 8. Gibson, “ Plastics: Their Use in 
Dentistry.” 

May 31st.—Professor G. T. Morgan. 

June 7th.—Mr. George Dring, “ Plastics : 
Types and their Uses.” 

June 14th.—Dr. Jenkins, “‘ Cellulose Esters and Ethers and 


The Phenolic 


their Uses.” 

June 2Ist.—Mr. Raymond McGrath, “ Plastics and the 
Architect.” 

The exhibition will be open daily from 10 a.m. till 6 p.m., and 








gation, conducted with the assistance of two expert 





twenty-four-hour supply of electricity. The second 


admission is to be 


free, 
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Locomotive Wheel Drops, L.M.S.R. 


a 


T is now over twenty years since the L.M.S. (L.N.W.) 
Railway Company introduced a form of hydraulic wheel 
drop for removing the driving wheels from beneath the 
engines for the repair of hot axle-boxes and wheel turning, 
instead of effecting the same purpose by lifting the engine 
by means of shear legs. In the second-named case, the 
engine has to be disconnected from the tender and a con- 
siderable amount of dismantling done before a pair of 
wheels can be removed. The number of hydraulic wheel 
drops in operation at L.M.S. depédts has been recently 





__ ler 12 * 10" tong 


mel 








by 9ft. 3in. by 16ft. deep sunk under an engine inspection 
pit. At-the bottom of this pit is a hydraulic cylinder 
well, in which is fixed the cylinder and ram. On this 
ram is fitted a table, carrying rail girders of the same 
depth as the engine pit, so that fitters can pass freely 
along the pit and across the table. The table is con- 
structed with guide horns working in guides fixed on the 
end walls of the pit. At rail level side tables carrying 
rails are arranged to run on roller carriages transversely 
with the engine pit road. 
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HYDRAULIC DROP FOR LOCOMOTIVE 


increased by the installation of fifteen of an improved type, 
which, besides being capable of handling different sized 
diameter driving wheels, can also be easily adjusted to 


take out bogie trucks. 
A wheel drop consists primarily of a pit about 10ft. 7$in. 


The side tables are also attached by chains to weights 
in the balance weight side pits, which draw them back 
when the ram table rises. By these means the ram table, 
on descending, draws over the side tables, making the pit 
road good, and when the ram table rises the balance 
weights cause the side tables to return under their housings. 
The ram table and the side tables can be locked by means 
of four heavy bolts arranged in housings at the top oi 
the pit walls. These bolts are connected together by 
shafts and rods in order that all four may be actuated 
simultaneously by one lever from the operating position. 

Pressure is. supplied by an electrically driven three- 
throw ram pump. One ram supplies pressure at 700 lb. 
per square inch for lifting the wheels alone, and two rams 
supply pressure at 2000 lb. per square inch for compressing 
the engine springs. The rams deliver through a com. 
bination relief valve which cuts out the low-pressure 
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The rails of these tables lie in line with the rails of 
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WHEELS AND BOGIES 


rain when the high-pressure rams begin to operate, and. 
releases water in each case to the tank when the pressure 


the pit road when the ram table is at the bottom of the 
pit, and are withdrawn sideways when the ram table 
is at the top. They are drawn out by means of chains 
attached to them and to cross bars under the ram table. 


rises above that for which it is set. The pump works 
on the closed circuit principle, and draws its water from 
a tank into which the exhaust is discharged. The hydraulic 
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ram is operated by a single lever working a combination 
operating valve having three positions, namely, pressure, 
exhaust, and neutral—or a “‘ holding ”’ position. 

In withdrawing large driving wheels the engine is 
placed over the ram table, with the wheel to be removed 
at the centre of the table. All the securing bolts of the 
axle-box ‘* keeps ” are then removed, and slight pressure 
is applied to the ram to take the weight off the table 
locking bolts, which are then withdrawn into their hous- 
ings. The table being thus released, the operating lever 
is moved to the exhaust position, allowing the table to 
descend with the engine wheels into the pit. At the same 
time the side tablés are drawn in and make good the engine 
road. After the locking bolts have been replaced in 
position under the side tables, the engine is towed off, 
and the locking bolts having again been withdrawn, 
pressure is applied and the wheels are raised to the rail 
level and rolled off for repairs. In replacing a wheel 
after repairs the order of the operations is reversed, and 
when the wheel is in place, a pressure of 2000 lb. per 
square inch, if required, is applied to the ram to com- 
press the springs, and to raise the table sufficiently 


high for the insertion of the ‘‘ keeps’’ and their bolts. 

The operation of removing a bogie truck is somewhat 
similar, but in this case, after the bogie has been centralised 
on the table, four loose cast steel blocks, one at each 
end of the running on and off rails, must be removed. 
The removal of these blocks discloses a space between two 
bearing channels, through which the side frames of the 
bogie pass. The blocks are registered on the channels 
by dowels and are replaced to get the bogie off after it 
is raised, and also when the engine is moved over the wheel 
drop when the bogie has been removed. The channels 
project over the pit walls for a distance of 10in., and 
are carried back and bolted to the pit walls, and, in 
addition, at their ends, are anchored to a heavy counter- 
poise buried in the ground. 

In the accompanying engravings the details of the 
wheel drop are shown, while on page 324 we reproduce 
four photographs illustrating the removal of the driving 
wheels and the bogie of an engine. These wheel drops 
were originally designed by the former L. and N.W. 
Railway, and the equipment illustrated has been manu- 





factured in the company’s shops. 








Railways and the Nation.’ 


o—— 


T is almost universally admitted that the railways of 
I this country are an essential service to the community, 
and it is doubtful if the country could continue its every- 
day existence for more than a few days if the railways 
ceased to function. Nevertheless, it is not always realised 
how much they accomplish for the average member of 
the population of 45 millions. Thus, the capital expendi- 
ture on the railways, including docks, steamers, hotels, 
canals and cartage, per head of the population amounts to 
about £25 10s. There is approximately one mile of track 
for every 1000 persons, but there are two sleepers for every 
inhabitant of Great Britain. At any given moment the 
railways could seat in their carriages one-twentieth of the 
population, but virtually half the population could find 
standing room in railway warehouse space “‘ available to 
the public for storage purposes ” (the balance could quite 
easily be drowned standing up in railway-owned docks). 

For every inhabitant the railways, in a normal year, 
run 12 engine miles, and the average person travels 
twenty-six times per annum on a main line railway, or 
rather more than half the number of times he uses a 
telephone. 

The average member of the community pays to the 
railways as his contribution to gross receipts £3 13s. 4d. 
every twelve months, and approximately 10s. 6d. of this 
remains as net receipts to provide interest on capital. Per 
head of population the main line railways receive £1 1s. 9d. 
for passenger travel; in other words, about one-eightieth 
of the income of the average individual is spent on rail 
travel. 

The average person is responsible for £2 2s. 2d. of rail- 
way receipts derived from the carriage of parcels and 
freight, and on behalf of the average member of the com- 
munity the main line railways carry in a normal year 
2 tons of merchandise and minerals, almost 4 tons of coal 
and coke, nearly two parcels, and 44 gallons of milk, the 
latter presumably to sustain him. 


The railways employ directly about 600,000 persons, ; 


and allowing that the average wage earner has two persons 
dependent upon him, one may estimate that at least 
1,800,000 are mainly reliant on the employment offered by 
the main line railways ; that is to say, over one twenty- 
fifth of the whole population. There are several hundred 
thousand shareholders, partly or wholly dependent on 
railways for their spending power. 

Such a calculation takes no account of the coal miners, 
whose coal is used by the railways to the tune of 14,000,000 
tons per year; of the steel worker, who supplies 210,000 
tons for rails alone ; of the brickmakers, whose 21 million 
bricks the railways use annually for building; nor of the 
textile workers, whose 3,800,000 yards of cloth is used for 
uniforms. 

It takes no account of the farmer who sells the railways 
eggs and vegetables for the hotels, dining cars, buffets and 
ships, nor of the laundry industry, other than hotel 
laundries, for which the railways provide much work (in 
part through the use of 14 million tons of coal). 

Indeed, it is doubtful if any other British industry is so 
far-reaching in its incidence on other trades through the 
length and breadth of the country. Equally it is doubtful 
if any transport industry can yield better results in regard 
to safety and accident prevention. 

In 1932 four passengers were killed, and though no 
passenger-mile figures are as yet available, the number of 
passenger journeys amounted to 1077 millions ; thus the 
risk of death was once in 269 million journeys, but the 
average passenger only travelled twenty-six times in the 
year, so he would have to go on living for 10 million years 
before he could expect to be killed, and the average expect- 
ancy of life is much less than that. 

The average passenger travels about 15 miles each 
journey, and he pays about three farthings a mile, so that 
the average cost of a railway ticket is somewhat less than a 
shilling. 

It is of interest to compare these last-mentioned figures 
with those which have recently been made public for the 
first time concerning the passenger road services. 

Putting aside for a moment the study of so-called 
‘‘ stage”’ services, namely, omnibus services in cities, 
urban and country districts, where the fares are based on 
very short stages and, involve journeys which are scarcely 
comparable with rail travel, one may point out that 
‘express ” or “‘ contract ’? motor coach services compete 
very directly with the railways. During 1931 nearly 
33 million passengers travelled by ‘‘ express ’’ coaches and 
over 50 million travelled by “ contract’”’ coaches. No 
information is available as to the average number of miles 





“i From an address delivered by Mr. C. E. R. Sherrington, 
Railway Research Service, to the London and North-Eastern 





ry Lecture and Debating Society at Nottingham on March 
ith. 





per journey, but the average fare was 3s. by “‘ express ” 
coach and rather over Is. by ‘‘ contract ”’ coach. 

If the railways had carried all this traffic their gross 
receipts would have been higher by £7,700,000, though it 
is reasonable to suppose that some part of it is “‘ new” 
traffic created by the motor coach; private parties like 
to stop at congenial spots en route, and this is largely 
impossible by rail, though the advent of “ buffet cars,” 
which are available throughout the journey, may offset 
this road advantage somewhat. 

‘* Stage ”’ carriages—that is to say, city omnibus services 
and the like—swamp all railway figures in regard to 
passenger travel, for they carried over 5000 millions in 
1931, taking £50 millions in receipts, with an average fare 
of about 24d. In other words, the average inhabitant 
travelled about 115 times in the year by omnibus, or once 
every three days, paying for this facility about £1 2s. 6d. 
during the twelve months. 

The Government, in its wisdom, determined in 1921 
that the railways then existing were too small to be 
operated economically, and they were, with a few minor 
exceptions, amalgamated by law into four large groups. 

One wonders whether the Government of 1933, in its 
wisdom, will decree that the omnibus operations are 
uneconomical, because in 1931 there were 2760 operators 
owning one vehicle each, and 1336 operators owning 
two vehicles each. 

At the other end of the scale there is only one company 
owning 1000 vehicles or more. 

Certainly this is an example of one law for the rail and 
another law for the road. 

It is striking that even now no information is available 
as to the average fare by road per passenger mile that one 
may compare with the rail fare of three farthings. Never- 
theless, the West Midland Traffic Commissioners, in their 
report, state that in their area the fares in 1931 were on a 
basis of ld. per mile for single tickets and 0-8d. per mile 
for return journeys ; these fares, it is worth noting, are in 
both cases higher than the average rail fare. In the West 
Midlands ordinary town stage fares average about ld., but 
in country districts the fare is often 1jd. or 14d. per mile 
for the return journey ; in other words, the same as the 
railways’ much abused 14d. per mile ordinary fare. 

These road fares do not bear out the contention that 
road travel is cheaper than rail travel, for in the latter 
case there is an important free luggage allowance. 

No figures of real value are available with regard to 
freight traffic by road, and until they are it will be diffi- 
cult to bring about any real degree of rail and road 
co-ordination. 

One may draw attention to the impossibility of a closely 
regulated transport concern’s competing adequately with 
an unregulated concern whose vehicles, as the quotations 
show, were in certain cases virtually unsafe for public 
service. 

With a total of fatalities on the roads of 6600 in 1932 
and over 200,000 persons injured, it is indeed time that 
further legislation be adopted to reduce this appalling 
economic loss which in numbers far exceeds the losses 
incurred in some of the most outstanding wars in history. 


Roap COMPETITION. 


Of all forms of competition, that of the road motor 
vehicle is by far the most formidable and has had to be 
faced by railways, both company and Government owned, 
throughout the world. 

It has sometimes been suggested, and the road operators 
seem to encourage the suggestion—perhaps not unnaturally 
or entirely disinterestedly—that it is far better to relieve 
the railways of the regulations forced upon them by legis- 
lative action during the last 100 years, when they were 
virtually monopolies, than to adopt similar regulations in 
regard to road transport of freight. 

Few economists will subscribe to the policy of freeing 
a great public service of all restraint, but admittedly a 
railway should be allowed to sell its wares as a commercial 
firm does, though it is doubtful whether all the subter- 
fuges of present-day high-pressure super-salesmanship 
and advertising are even essential, and certainly they are 
not socially beneficial. 

Towards the end of last year figures were published 
showing the ton-mileage by rail and road in certain coun- 
tries ; they applied to 1930 and they are certainly esti- 
mates; but the percentage of road movement to rail 
movement, according to those figures, was higher in Great 
Britain than in any other country, amounting to nearly 
19 per cent. as compared with 7} per cent. in the United 
States. 

Just visualise for a moment what it would mean to 


roughly a ton per Londoner ; on a daily basis, allowing the 
use of roads for private cars on Saturdays and Sundays, 
the coal movement to London by read would total 30,000 
tons per day, or sixty trains of 500 tons. each. 

Taking as an example one main line which carries the 
equivalent of twenty eighty-wagon trains per day, or 
16,000 tons of coal, it would require 1600 10-ton lorries to 
carry this traffic, and the convoy would occupy, allowing 
two lorry lengths between’ each vehicle, no less than 
27 miles of road, or equivalent to the distance from High- 
gate to Hitchin. 

Admittedly road vehicles can cope well with a small 
consignment, giving door-to-door service, but they cannot 
compete with the railways for bulk movement. 

The street carrying the densest traffic in the world is 
stated to handle only 4042 gross tons per hour at a move- 
ment speed of 5 miles per hour ; this street is 40ft. wide, 
but a single track railway with traffic in both directions 
is carrying nearly 3000 gross tons at speeds varying from 
20 to 65 miles per hour, and where speed is uniform, in the 
case of a track carrying traffic in one direction only, the 
figure given by a British example is 3600 gross tons in the 
peak hour. 

With the road system costing £60,000,000 per annum 
for maintenance and betterment, it is useful to recall that 
the permanent way, stations and buildings of the British 
railways are maintained for only 30 per cent. of that 
figure ; yet for freight traffic alone the Bulletin of the 
Permanent International Associations of Road Con- 
gresses assures one that the road movement is less than 
20 per cent. of that by rail ton-mile movement. 

The chaos due to road competition cannot be for ever 
with us ; the traffic manager of a large American business 
recently analysed the road haulier’s service in the following 
way :—60 per cent., irresponsible and poorly equipped ; 
30 per cent., questionable as to responsibility and variously 
equipped; 10 per cent., financially good, dependable, 
responsible, and well equipped. 

Whatever legislation Parliament may consider to level 
up the conditions under ‘which competitive transport 
systems are operating, it is the first duty of railwaymen 
to keep their service as good as it can be; self-help is far 
more efficacious than outside assistance, and without the 
former one has little claim to the latter. 


What the Railways Are and Do; Per Head of the Population, 
England, Scotland, and Wales (Four Main Line Companies 
Only). : 


A .. Capital expenditure on the railway system, including 
ancillary service, amounts to £25 10s. per head. 

There is one mile of track per 1000 persons. 

There are two sleepers in the track per inhabitant. 

More than one-twentieth of the popilation could be 
given seats in railway carriages at any one time. 

The railways run 12 engine miles per annum per 
inhabitant. 

F .. The average person travels twenty-six times per annum 
on a main line railway. 

The average person uses a telephone forty times per 
annum. 

The average person pays £3 13s. 4d. to the railways’ 
gross receipts each year, including his payments for 
the use of ancillary services. ; 

[ .. Of this £3 13s. 4d., approximately 10s. 6d. remains as 

net receipts. 

J .. The average person spends £1 Is. 9d. for railway travel 
each year. i 

This £1 Is. 9d. is roughly one-eightieth of his annual 
income. 

The average person is responsible for £2 2s. 2d. of 
railway receipts for the carriage of parcels and freight. 

On behalf of the average member of the community the 
main line railways carry in a normal year :-— 

2 tons of merchandise and minerals ; 
Almost 4 tons of coal and coke ; 
Nearly two parcels ; 

And 44 gallons of milk. 

The railways employ directly nearly 600,000 persons. 

Approximately one twenty-fifth of the population is 
directly dependent on railway employment. 

The railways use about 14,000,000 tons of coal, and 
3,800,000 yards of cloth for uniforms per annum. 

They use 210,000 tons of steel rails and 21 million bricks 
per annum. 

Four passengers were killed in 1932 in train accidents. 

The risk of death was one in 269 million journeys. 

.. The average passenger travelled about 15 miles and paid 

3 three farthings per mile. 

During 1931, 33 million passengers travelled by express 
coaches and 50 millions by contract coaches. 

V_.. During 1931 the average fare by express coach was 3s. 

and Is. by contract coach. 


w During 1931 the average person travelled 115 times by 
omnibus. 

x During 1931 the average person paid £1 2s. 6d. for 
omnibus travel. 

» 4 During 1931, 2760 omnibus and coach operators owned 
one vehicle each, and 1336 operators owned two 
vehicles each. 

Z During 1932 fatalities on the road exceeded 6600, and 


over 200,000 persons were injured. 








Tue ENGINEERS’ GERMAN CrrcLe.—tThe last meeting of the 
present session of the Engineers’ German Circle will take place 
at 5.30 p.m. on Monday evening next, April 3rd, at the Institu- 
tion of Mechanical Engineers, when Herr Dr. K. Johl, of Merse- 
burg, will lecture on ‘“‘Modern Developments and ‘Problems 
of Electric Power Supply in Europe.” The last two meetings 
of the Circle have been exceptionally well attended, and the 
session has throughout been characterised by the high order 
of the papers and lectures given. On Monday, March 6th, 
Director Dipl. Ing. Kienast, of Halle (Saale), described the 
German brown coal industry and modern methods of winning 
and briquetting the fuel. He also dealt with Dr. Rathjen’s 
mechanical method of improving the ground by soil renovation. 
Tn this method an inclined rotating tube is used, which draws 
up the soil from the lower fertile layers and conveys it to a 
scattering equipment on the machine. The machine is designed 
to work even below subsoil water. This lecture was made very 
interesting by the excellent films which were shown. On 
Monday, March 13th, a paper was presented by Dr. F. U. A: E. 
Engel, director of Research at Electroflo Meters, Ltd., Park 
Royal, London, who described the theoretical and practical 
principles employed in the design of industrial instruments 
for the measurement of temperature, the analysis of flue gases, 
and fluid flow meters. The lecture was well illustrated by 
lantern slides and diagrams, and great interest was shown 
in the new boiler-house equipment for the Battersea power 
station, parts of which were illustrated and described. By the 
courtesy of the Anglo-German Club, an informal dinner is held 








carry London’s railborne coal by road. In 1931 the rail- 
ways carried over 8,000,000 tons of coal to London, 


after each gZ, pr g a further opportunity-for con- 


versation in German. 
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Letters to the Editor. 
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OIL LOCOMOTIVES. 


Srr,—Our principals, Messrs. Krupp Dieselmotorenbau, 
have drawn our attention to the article in THE ENGINEER 
of December 23rd, 1932, page 638, ‘‘ Recent Progress of 
the Oil Locomotive.” Messrs. Krupp, whilst quite appre- 
ciating the value of the article in general, take exception 
to some of the remarks of your correspondent relative to 
Diesel locomotives in America (page 640). Although not 
mentioned in the article, it is well known that the Diesel 
locomotive for the Boston and Maine Railroad was built 
by the locomotive department of Messrs. Fried. Krupp 
A.G., Essen, the engine being of the Krupp type, built by 
Krupp Dieselmotorenbau, of Kiel, who comment as 
follows :— 

“This locomotive has been in operation last year for 
several months on the net of the German railways, both 
as a goods locomotive and as an express locomotive, and 
the results obtained on this trial service were satisfactory. 
in every respect. The terms and conditions laid down in 
the contract with the Boston and Maine Railroad were 
fully complied with. However, due to circumstances, the 
eauses of which are exclusively with the clients and which 
have nothing whatever to do with the locomotive itself, 
the locomotive department of Krupp has amicably 
arranged with the Boston and Maine Railroad not to 
deliver the locomotive to America, but a reasonable com- 
pensation is to be paid to Krupp. Interesting negotiations 
are at present pending regarding the sale of this loco- 
motive in other quarters.” 

With regard to the Baldwin locomotive, Messrs. Krupp 
Dieselmotorenbau state :— 

““ Regarding this locomotive, Messrs. Baldwin Loco- 
motive Works have reported in detail in the Railway Age 
of July 4th, 1931, and, according to communications 
received from Messrs. Baldwin Locomotive Works, this 
locomotive has done service for at least an additional 2000 
service hours. 

** The Baldwin Works are not aware of the trouble with 
the supercharging compressor mentioned in your corre- 
spondent’s article in your issue of 23.12.32. When judging 
the cylinder wear of 0-003in., which is stated correctly, 
there has to be taken into account that, besides the 2500 
service hours in the locomotive, the engine was subjected 
to extraordinary long trials of likewise 2500 hours before 
it was fitted into the locomotive, in order to be sure of the 
absolute reliable working of the engine. 

** Taking into consideration this time of 5000 operation 
hours, as well as the larger cylinder dimensions of the 
Baldwin-Krupp locomotive compared with the locomotive 
built by Ingersoll-Rand, the wear ascertained is of abso- 
lutely equal amount. Further, the report received from 
Messrs. Baldwin Locomotive Works made up during the 
overhauling of the locomotive shows that the working of 
the engine has given full satisfaction.” 

Messrs. Krupp are quite satisfied that there is no inten- 
tion whatever on your part to make any statement to 
depreciate their reputation or their work in the con- 
struction of both Diesel engines and locomotives, but 
undoubtedly your correspondent has not been fully aware 
of all the facts and his statements thus give a very 
inaccurate impression to your readers. 

MaRinE Construction Company, Ltp., 

London, March 2Ist. J. F. Metric. 


LOCOMOTIVE PROGRESS. 


Srr,—Mr. Dendy Marshall refers to the gauge limits for 
large outside cylinders. The S.W. Railway tanks had 
cylinders of 22in. bore—if I remember aright. The de- 
centring of the piston-rod, as suggested by him, might 
prove satisfactory in practice, but there are yet other 
means. Worsdell on the N.E.R., and Goelsdorf, on the 
Austrian Southern Railway, contrived very simply to get 
unusually large L.P. cylinders inside the frames, as you 
illustrated in 1900, I believe. Then there is the Nord 
arrangement, as used for “ Baltic ’ type engines in 1910. 
The inside cylinders were stepped or échellonés, one partly 
behind the other. If there was any difficulty in getting at 
the rear covers of the forward cylinders that was because 
the mistake was made of casting the half frame stretcher, 
or brace, integral with the rear cylinder instead of ration- 
ally making that part simply a bolted fixing. The Nord 
never pushed this arrangement to the great possibilities 
that are still open to it with rational cylinder fixings. For 
inside cylinders, one H.P. and one L.P., this system could 
be used to make them so large as to indicate 3100 H.P. 
with 220 lb. pressure at 50 per cent. cut-off, according to 
the indicator cards and the complete working drawings 
for such engines, inclusive of the cranked axle design. 
Exteriorly, the engine resembles an ordinary machine. 

Then, for outside cylinders, there are various superposed 
cylinder types. Some, perhaps, remember John Haswell’s 
(Vienna) “ Duplex,” exhibited here in 1862 and invariably 
used for the Austrian Emperor’s train. The Vauclain 
(Philadelphia) Hornblower compounds (called ‘“‘ Woolf’s ” 
in France) had outside superposed H.P. and L.P. cylinders 
with their pistons attached to one massive crosshead; a 
specimen was exhibited at Vincennes, 1900. It gave very 
rough riding on the footplate, according to my feelings. 
Instead of that modification of Hornblower, 1779, I would 
suggest the balanced lever engine of Leupold (1720-24), 
with the pistons or the connecting-rods connected to 
opposite. ends of a vertical rocking lever, in order to be 
able to double the volumetric capacity of outside cylinders 








and without the simultaneous stroke of both pistons. In 
a six-coupled passenger locomotive, made for the Belgian 
State Railways in 1872, Mr. Belpaire, aided by M. A. 
Stévart, modified the Leupold 1724 lever engine by using 
only one double-acting cylinder—the one above the frame 
level—and with a modification of the valve gear of Waldegg 
von Heusinger, this engine was exhibited at the Vienna 
International Exhibition in 1873. With only a single 
cylinder for operating the lever it is difficult to appreciate 
the advantages which were then claimed for it. 
London, March 27th. Cartes R. Kina. 


THE JONES LOCOMOTIVE. 


Srr,— Without in any way minimising the credit of the 
Highland Company for introducing the 4-6-0 locomotive 
into Britain in 1894, may I point out that for long before 
that date the type had been standard practice in North 
America ? In the years 1890, 1891 I spent several months 
at Colorado Springs, a small town on the edge of the 
Kockies, served by the Union Pacific, the Rock Island, the 
Santa Fé, the Colorado Midland, and the Denver and Rio 
Grande companies, and there I used daily to see trains, 
passenger and freight, worked by engines of this type. 
With comparatively light track and very severe mountain 
gradients—3 per cent. and even, on one line, 1 in 25—they 
did their work well and were obviously the right thing. 

A recent correspondent, suggesting possible improve- 
ments for British locomotives, took the merits of the 
Midland three-cylinder compound system for granted 
and regretted that it would be impossible to build large 
engines of this type because the gauge would not 
permit the use of sufficiently large outside low-pressure 
cylinders. It does not seem to have occurred to him that 
four-cylinder compounds of the French type, the most 
successful that has yet been seen in Europe, would be 
very suitable on British lines. Steam pressure with the 
normal boiler and fire-box has now risen to a figure which 
a few years ago would have been considered quite impos- 
sible, and there is nothing to indicate that the rise has 
come to an end; but even assuming that the present 
maximum of about 3501b. to the square inch is not 
exceeded in the future, French compounds with this 
pressure, built to comply with our gauge limits, could 
work any Br.tish train with ease. 

I had always supposed that the Midland compound 
system could be derived from the rebuilding of the North- 
Eastern engine “‘ 1619 ” at Gateshead in 1898, but recently, 
when turning over some old papers, I found in a number of 
Engineering for November, 1866, that the French Nord 
Company had experimented with the system a generation 
earlier. 

With regard to the size of outside cylinders which can 
be used on British railways, no one to-day seems to 
remember that from about the middle of 1888 to 1891 an 
express engine, “‘ No. 446,”’ ran on the L. and S.W. line 
with an outside cylinder 26in. ih diameter. 

London, March 24th. W. B. THompson. 








Institution of Mechanical Engineers 


ASSOCIATE MEMBERSHIP EXAMINATION. 


THE Associateship Membership Examination of the 
Institution of Mechanical Engineers, which was first applied 
in 1913 as the educational test for candidates below a 
certain age for Associate Membership, and since 1922 for 
Graduateship also, was rearranged into its present form 
in 1924. Representations had for some time been received 
that some knowledge of the elements of Economics was 
desirable for all mechanical engineers, and the Council 
decided to introduce into the Examination a new Section 
(C) entitled ‘“‘ The Economics of Engineering,” and to 
constitute this as a ‘“ post-graduate” subject, which 
need not be passed until after Graduateship of the Institu- 
tion had been attained. Since then 1321 candidates have 
passed this Section, and teaching in the subject has been 
developed in a number of Universities and Technical 
Colleges, with the result that a considerable number of 
candidates are able to qualify for exemption from the 
Institution Examination. Courses leading up to the 
endorsement in this and kindred subjects of Higher 
National Certificates in Mechanical Engineering are 
conducted at close on forty of the Technical Colleges, 
and during the past year over 100 students obtained this 
qualification. 

It has recently been felt that the Syllabus required 
revision, and the Council of the Institution has now carried 
this into effect, and, at the same time, has decided to make 
some other changes in the Examination as a whole. These 
changes will not take effect before April, 1935, in order 
that the notice given may leave ample time for prepara- 
tion, both on the part of candidates and teachers, for the 
new requirements. An elementary Paper, consisting of 
an English Essay and the ‘‘ Fundamentals of Industrial 
Administration,” has been introduced as an alternative 
to the Modern Language Paper in the first part of the 
Examination. While a knowledge of a modern language 
is recognised as of great value to mechanical engineers, 
it is also recognised that linguistic ability is not universal, 
and that it is undesirable to encourage superficial study 
directed merely to the passing of an examination if there 
is no corresponding educational gain. The new arrange- 
ment will give those who have a taste for languages and 
facilities for studying them an opportunity of demon- 
strating real rather than superficial knowledge, and of 
obtaining a corresponding credit. It will offer others an 
alternative of another line of study of a non-technical 
nature with a similar bearing on their future efficiency 
in the profession. The Syllabus of this new elementary 
paper covers an Essay on a wide choice of subjects con- 
nected with engineering, and of questions on the growth 
of industrialism, the origin and development of the 
commercial system, the organisation of production and 





distribution, the principles of industriai accounting, and 
the general principles of management, and it is intended 
to cover subject matter which could be dealt with in a 
University or ‘echnical College by students without 
previous workshop experience. ; 

The Syllabus of Section C has been revised, and the 
present paper, entitled ‘‘ The Economics of Engineering,” 
will be replaced by a new paper entitled ‘* Workshop 
Organisation and Management.” The intention of this 
Section of the Examination, which, like the old Section C, 
need not be passed until after Graduateship of the Institu- 
tion has been attained, but is an essential prelude to Asso- 
ciate Membership, either in itself, or in the form of a 
recognised equivalent qualification, is to test particularly 
the capacity of the candidate for intelligent observation 
and inquiry during the period in which he is receiving 
the practical training required by the Institution as 
one of the qualifications for Associate Membership, and 
the examination paper will be framed so as to give him 
the opportunity of demonstrating his practical knowledge 
by full answers to a limited number of questions relating 
to sections of the syllabus within his own experience. 
It is an extensive syllabus designed to cover more variety 
of manufacturing methods than would be likely to come 
within the experience of most individual students, but 
will be a guide to the type of instruction given in organised 
classes, against much of which a student could test his 
own daily experience in the works. It covers the Manage- 
ment Function; Personnel, Administration and Incen- 
tives; Design, Development, Initiation of Manufacture 
and Quality Control; Planning and Estimating; Pur 
chasing and Storekeeping; Factory Costing; Sales 
Organisation and Tendering; Selection of Site and Lay-out 
of Works; and the Equipment of Factories, and while 
capable of being studied both in the class-room or from the 
text-book, can only be mastered in the atmosphere of the 
workshop. 








SIXTY YEARS AGO. 


Tue high cost and extravagant use of coal were subjects 
of keen interest to all consumers of fuel in these islands 
sixty years ago. It was fairly generally believed that, 
taking advantage of the industrial situation and the 
abnormal demand which it had created, coal owners, 
miners and dealers had entered into some form of secret 
agreement to extort high prices from the public. As 
engineers we cast about to find means to counteract the 
conspiracy, and to render our dependence upon the 
conspirators a thing of the past. We favoured the idea 
of establishing an import.trade in coal, but after thorough 
investigation were forced to conclude that there was only 
one region of supply—the Rhine Valley—to which we 
could look with any hope, and that if a large trade were 
established in Rhenish coal the Prussian Government, 
‘* jealous, protective, and despotic,” would soon find an 
excuse for interfering to the extent of making it unprofit- 
able. In our issue of March 28th, 1872, we turned to the 
alternative of water power. The history of our industrial 
development, we said, had led to the neglect of our water 
power resources, but the fact remained that north and 
west of a line drawn from Hull to Dorchester sites suitable 
for water power development existed in considerable 
numbers. The te potential water power of the 
British Isles was, so we stated, enormous. We estimated 
that the annual rainfall represented on a conservative 
basis 891,800 horse-power, all of which, except for the 
merest fraction, glided down uselessly into the sea or 
was otherwise dissipated. We discussed the poasibility 
of utilising the Falls of Clyde, the 12 miles of the Shannon 
between Killaloe and Limerick, the streams of Derbyshire 
and the Lake District, and several other possible sources 
of power. In addition, we dwelt upon the possibility 
of deriving power by impounding water from rivers such 
as the Thames, which had no concentrated fall. The 
question of the transmission of power from the site of its 
development to the point of its use was debated. Three 
methods, we said, were available, namely, the transmission 
of direct water pressure, the transmission of power by 
compressed air, and its transmission by vacuum as used 
in pneumatic railways and dispatch tubes. By one or a 
combination of these methods, we asserted, power could 
be successfully transmitted many miles from its centre 
of origin. We also mentioned a fourth method, the telo- 
dynamic wire of Monsieur Hirn. No details of this 
method were given, but we stated that by means of it 
the water power of the Rhine at Schaffhausen was being 
transmitted to amazing distances. 








In laying an oil pipe line in Montreal, it was necessary 
to draw the pipes through conduits at several street 
crossings. In order to provide a hold for the hauling gear. 
the pipe was pierced near its end and a diametral bar was 
welded in place. When the pipe had been hauled through, 
the bar was cut off on the inside, leaving the wall intact 
and not wasting any pipe. 


THE question of the design of a refrigerating system for 
ships which have to carry alternate cargoes, sometimes 
of meat and at other times of fruit or cheese, was recently 
dealt with by Dr. A. J. M. Smith in a paper read before the 
Institution of Engineers and Shipbuilders in Scotland. 
The method of providing independently a battery for 
fruit and a system of grids inside the hold for meat, was, 
it was pointed out, costly both in material and in space. 
The difficulty in utilising systems which involved air 
circulation for carrying meat, lay in the possibly increased 
rate of drying and more information was urgently needed 
as to the effect of air movement on the rate of evaporation 
from carcases, both chilled and frozen. The difficulty in 
using the grid system for fruit was that of securing a 
sufficiently rapid transfer of heat. On the other hand, it 
was easier to control the atmospheric conditions in a hold 
cooled by the grid system, for air circulation over an 
external cooler greatly increased the rate of gas leakage. 
In view of the advantages of controlling atmospheric 
conditions, it seemed possible that when a compromise 
had to be adopted to serve general purposes that factor 
might just turn the scale. 
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Railway and Road Matters. 


THE last Drumm battery train of the Great Southern 
Railways of Ireland was put into service in September 
last, Up to the end of the year it had run 19,091 miles, 
at an average cost, for operation and maintenance, of 
10-24d. per mile. 

‘THE London, Midland and Scottish engine that is being 
sent to the Chi World’s Fair in June is ‘* No. 6100,” 
‘« Royal Scot,” the first of that class. The driver selected 
is William Gilbertson, of Carlisle, who will be accom- 
panied by fireman John Jackson, of Carlisle, and fitter 
W. O. Woods, of Crewe. 


A DOUBLE six-wheeled bogie oil-electric locomotive has 
just been acquired by the Paris, Lyons and Mediterranean 
Railway for shunting at the Paris terminus. The engine 
is of 600 horse-power, and the four motors deliver a trac- 
tive effort of 42,000lb., the locomotive weight being 
834 tons. The contract stipulated that the locomotive 
should be capable of twenty-two hours’ work per day. 


Wuar are known as the preliminary railway returns, 
in relation to the year 1932, have now been issued, price 
éd. They anticipate the annual Railway Returns which 
appear ly in the early autumn, and give certain 
useful advance figures as to capital expenditure, railway 
receipts and expenditure, a summarised sheet, 
number of passengers and tonnage of freight carried, &c. 


Two years ago Sir Josiah Stamp said at the London, 
Midland and Scottish annual meeting that fifty-seven 
signalling economy schemes had been carried out during 
the previous two years, and had resulted in a saving of 
47 per cent. on the outlay. From a statement Sir Josiah 
made at this year’s annual meeting, 239 schemes have 
now been effected, which have saved 31 per cent. on 
the cost. The automatic s' ing between Camber and 
Walford has closed thirteen signal-boxes, and so saved 
£4360 a year. 

THE Ministry of Transport railway statistics for Decem- 
ber show, when compared with December, 1931, an increase 
of 1-0 per cent. in the number of passenger journeys and 
a decrease of only 0-3 per cent. in the receipts from 
passengers. In goods c there was a decrease of 1-1 per 
cent. in tonnage and of 5-7 oa cent. in receipts, with a 
drop of 2+2 per cent. in the freight train’ mileage. Both 
the average train load and the net ton-miles-per engine- 
hour, #.€., rose ; the former from 127 to 128} tons, 
and the latter from 441} to 4584. 


‘THE report for the year ended March 31st, 1932, of the 
Indian Railway Board shows that gross traffic recei 
for the year amounted to 86-63 lakhs, as com: with 
95-10 lakhs in 1930-31, and the expenditure 49 -22 lakhs, 
as against 56-05 lakhs. The net receipts were insufficient 
to meet the interest charges and the deficit was 9 -20 
crores, or about 4 crores more than in the preceding year. 
The gross receipts were, it is said, lower owing to the un- 
exampled world-wide economic depression, aggravated, 
in India, by the special difficulties of the political situa- 
tion. Of the large decrease in operating expenses of over 
6} crores, about 60 lakhs may be taken to be due to the 
cut in pay. 

Dvurinc the present week preliminary trials have taken 
place of-an entirely new type of vehicle, called the rail 
bus, which will shortly be placed on the Brighton-Devil’s 
Dyke service of the Southern Railway Company. It is 
propelled by a 100 H.P. steam , steam being raised 
in a Sentinel boiler equipped with a mechanical stoker. 
The chassis and bogies of the vehicle, together with the 
boiler and steam engine, were constructed by the Sentinel 
Waggon Works, Ltd., of Shrewsbury, and the body was 
built and fitted by the Metropolitan-Cammell Carriage, 
Wagon and Finance Company, Ltd., of Saltley, Birming- 
ham. The vehicle has a length of 48ft. 4in., a width of 
8ft., and a height of 11ft. It can be driven from either 
end, and will accommodate forty-four passengers. 


THE recent death of Sir Henry Thornton us 
again to refer to Mr. F. V. Russell, whom Bir Heuy in 
1915 transferred from the post of locomotive running 
superintendent, Great Eastern Railway, to be super- 
intendent of operations. We noted that Mr. Russell was 
about to retire on page 73 of our issue of January 30th last, 
and then mentioned that he was msible for the 
intensive train service into and out of Liverpool-street, 
inaugurated in July, 1920. As that was the most remark- 
able achi t associated with Sir Henry Thornton’s 
eight years on the Great Eastern, we quote the followi 
fuller details from the March issue of the 
North-Eastern Magazine :—The scheme made it 
possible for trains to arrive at and depart from Liverpool- 
street Station during the peak hours at intervals of 2 min. 
-—a speed of working never before a on any steam- 
operated line, antl one which still astonishes not only rail- 
way officials in this country who are concerned with the 
movement of heavy suburban traffics, but also railway 
representatives from the Continent and overseas. 


THE report of the London and North-Eastern Railway for 
1932 shows that that company, after allowing for credits 
to the amount of £400,000, spent £1,064,131 on: capital 
account aud the year. The sum of £909,868 was on 
“lines,” £52,307 on rolling stock, £32,093 on manufacturing 
and repairing plant and machinery, £148,140 road vehicles, 
and £79,499 on docks. It is to £1,546,000 
on capital works d the current year, of which £658,000 
will be for “‘ lines,” £34,000 for conversion of vehicles from 
gas to electric lighting, £17,000 for new machinery, £31,000 
on road vehicles, and £448,000 on docks. The 
from railway working last year were £42,648,558 and 
expenditure £35,633,585, as compared with £47,153,357 
and £38,168,929 respectively in 1931. The maintenance 
of way and works was reduced from £5,078,157 to 
£4,659,079, and of rolling stock from £7,369,328 to 
£6,557,945, Locomotive running expenses were brought 
down from £9,476,207 to £8,911,009, and traffic expenses 


from £13,376,730 to £12,610,435. Coaching train ' 
rose slightly from 62,592,356 to 62,886,254, but freight 
train mileage was reduced from 42,597,700 to 39,292,251. 
The number of passengers fell from 189,048,748 to 
182,404,343, 


and the tonnage from 121,356,860 to 


Notes and Memoranda. 


Ir is announced that the I.G. Farbenindustrie, of 
Germany, has produced a powder which, on ignition, 
evolves oxygen at maybe a pressure of 15 atmospheres. 
It is claimed that, compared with oxygen compressed 
into bottles, a saving of freight of two-thirds may be 
effected. 

THREE werful oil-electric locomotives for mixed 
work have just been placed in service by: the Paris, Lyons 
and Mediterranean Railway. The engines develop 600 
B.H.P. at 700 r.p.m., the hourly rating of the electrical 
equipment being equivalent to hauling 700 tons up a 
gradient of 1 in 70 at 4 m.p.h. The locomotives weigh 
85 tons, and have a maximum speed of 35 m.p.h., while 
the tractive effort is 41,000 Ib. 


Guiass may be varied by degrees from ultra-violet 
transparency through glass transparent in one direction only 
—known to the American trade as “ speakeasy-glass ’’—to 
opacity. Otherwise-transparent glass may be so shaped 
or finished as to lose its transparency and to diffuse light 
passing through it to provide relatively even, shadowless 
illumination without making the glass itself excessively 
bright. Or glass may be manufactured to exclude certain 
light rays which decrease human visual acuteness., 


An interesting example of the use of nickel steel for the 
construction of propellers is to be found on ships recently 
fitted out on the Tyne for service in the icefields, says 
Shi, ing and Shipping Record. Carbon steels very 
rapidly become brittle at temperatures approaching the 
freezing point of water, but the addition of nickel enables 
the material to maintain its toughness, even at tem- 
peratures well below 32 deg. Fah. The propellers in 
question are made of 3} per cent. nickel steel, and it is 
claimed that the use of this alloy has solved the problem 
of the prevention of breakages when steaming through 
icefields. 

At the Grampian hydro-electric works telephone com- 
munication is maintained over the 132-kV power circuits, 
according to the Electrical Review. The speech frequency 
from an ordinary telephone is amplified and co ted to 





Miscellanea. 





It is said that a very important gold field has been 
discovered in the Wutingho River district of Manchuria. 

Ir is expected that the new paper mills at St. Mary 
Cray will be started up by the middle of April, and those 
at Dartford by midsummer. 


THe timekeeper factory at Moscow, which started 
work in 1931, produced 72,000 watches last year, and is 
expected to make 100,000 this year. 


A company has been formed in Northern Ireland for the 
manufacture of artificial silk by the Ruth-Aldo process. 
The capital of the company is put at £125,000. 


Tue Finnish Government has decided to put up a 
nitrogen fixation plant at the Imatra Falls, with a capacity 
of from 3000 to 4000 tons of nitrogen per annum. 

Ir is estimated that the capacity of the hydro-electric 
plants of Russia has m incre by a quarter of a 
million kilowatts since the beginning of this year. 


Ir is proposed to develop the nitrate of soda deposits 
recently discovered in the Ojinaga district of Chihuahua 
of Mexico. It is said that there are about eight million 
tons of nitrate available. 


Aw industry which has been centralised in the south is 
finding an outlet in the Midlands in the equipment of a 
factory at Halesowen, by the Birmingham Crucible Com- 
pany, for the manufacture of plumbago crucibles. 


THe March issue of the Bulletin of the Canadian Institute 
of Mining and Metallurgy contains an informative paper 
on the ventilation of mines, by Mr. D. Harrington. Chief 
of the Safety and Health Division of the United States 
Bureau of Mines. 


A tnx chain of nickel-chromium steel replaces the usual 
cable suspension in the suspension type pedestrian bridge 
over the bre River, near Namur, Belgium, which was 
designed by the Bridge and Highway Commission of the 
Belgian Ministry of Public Works. 


Txe French railway companies have adopted the use 





the grid of a transmitting valve which controls a wireless 
transmission circuit, and in this way the voice frequency 
is superimposed wu a wireless frequency. The carrier 
wave is idalabid by the voice and the high-frequency 
current is through a pair of condensers to the 
132-kV overhead line, where it is tapped off through con- 
densers into a receiving set at the other end, in which de- 
modulation takes place.. The high-frequency current has 
a Laer of over 1000 times that of the 50-cycle power 
circuit, therefore there is no difficulty in separating 
the transmission from the carrier current. The frequency 
of transmission is approximately 130,500 cycles per second, 
while that of the calling wave is about 81,000 cycles per 
second. 

THERE is, says Mr. H. S. Garlick, one direction in which 
lubricating grease is aiding the development of the modern 
steam locomotive. Plain bearings require frequent atten- 
tion and lubrication if they are to operate satisfactorily, 
but roller bearings, owing to their small lubricant con- 
sumption and great reliability, require only a minimum 
attendance while in service. The variable direction of the 
load on connecting-rod and coupling-rod bearings pre- 
vents, in the case of plain bearings, the formation of a 
continuous oil film between the bearing and the journal, 
and makes efficient lubrication very difficult. Added to 
this is the ease with which oil is thrown out of the bearings 
at the motion of the connecting-rod and the sony ole 
pris ea the lubricant consumption and the fric- 
tional losses in such bearings are very heavy. A definite 
improvement is obtained if roller bearings are provided. 
These can be lubricated with grease, which method permits 
of efficient sealing of the housings, and therefore very small 
lubricant consumption. It has been found that it is 
sufficient to replenish the grease only once or twice a year. 


In a recent number of the Journal of the Chemical, 
Metallurgical and Mining Society of South Africa, W. G. 
Leemann describes the effects of the explosion of adynamite 
train on some of the metal parts of the railway truck con- 
taining the losive. All of the axles examined were 
bent in the form of a U and large pieces of metal had been 
blown out on the upper sides. All the axles, wheel bosses, 
rails and, many other fragments of steel and wrought iron 
exhibited holes on the upper surfaces resembling small 
craters, to 2in. in diameter. These holes in the 
materials formed the subject of a metallographic investi- 
gation. Microscopic examination showed that the crystals 
along the outlines of the holes were completely distorted 
and flattened out. The distortion penetrated to a depth 
of 0-4 cm. in a steel rail and to 0-06 cm. in a wrought iron 
truss, .There were no signs whatsoever to show that the 
metals had been in a molten condition. It was therefore 
concluded that the enormous pressure exerted by the 
concussion blew a portion of the metal out and in so doing 
distorted and flattened the marginal crystals of the remain- 
ing metal. 


An excellent lapping powder can, says Mr. W. E. 
Warner, in the Machinist, be made by powdering the 
diamonds taken from old diamond truing tools. In order 
to crush these diamonds a mortar must be made. In a 
piece of square steel stock a jin. hole, 2in. deep, should be 
drilled. is hole should be reamed out and the bottom 
of the hole finished square. A steel pestle should then 
be miade to slide freely in this hole, but without play. 
The and the hole should then be hardened. Worn- 
out diamonds can be placed in the mortar and by means 
of the pestle crushed to a powder. This should then be 
placed in @ glass receptacle, some olive oil being added 
and the mixture well stirred. After five minutes the oil 
should be poured off ; the powder left in the bottom of the 
receptacle will be the coarsest of the abrasive. The oil 
should be allowed to stand a further thirty minutes and 
then poured off. The residue will be a finer abrasive. 
It should be poured off again after a further two hours. 
The finest abrasive is obtained by allowing the oil to 
stand until clear, and then collecting the residue. This 
is very useful for polishing and lapping chromium plate. 
The other powders can be used for the various lapping 
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purposes. Olive oil makes a good vehicle for these powders. 





of sodium chlorate as a weed-killer on the permanent way. 
The results are reported as highly satisfactory, the ground 
remaining sterile for twelve months after application. 
The chlorate is applied in solution from a tank wagon. 


THE March issue of the Bulletin of the Liverpool Engi- 
neering Society contains a lucid description, by Mr. 
J. H. Lamble, of the hydraulic channel at the Department 
of Naval Architecture of Liverpool University, together 
with an account of some experiments carried out therein. 


TxE Institution of Structural Engineers announces 
that the subject for the Portland House Travelling 
Scholarship, 1933, will be a design of a concrete sports 
stand. The value of the scholarship is £150, and all par- 
ticulars may be obtained from the Institution at 10, 
Upper Belgrave-street, 8.W.1. 


At the annual business meeting of the Royal Scottish 
Forestry Society, Dr. John D. Sutherland, speaking of 
pitwood supplies, said the position in Scotland was that 
for the next ten or fifteen years all the requirements of 
mines in Scotland could be supplied from private planta- 
tions and growers, without the need of foreign timber 
coming into this country. 


THE cultivation of rice will be considerably extended 
this year in the Soviet Union. The Plan elaborated by 
the People’s Commissariat for Agriculture of the U.S.S.R. 
provides for an extension of the area to 400,000 acres, 
as compared with 300,000 acres cultivated in 1932. About 
a quarter of the area will be sown by aeroplanes, success- 
ful experiments with which were made during the last 
two years. 


Out of five tenders received, the Saltash Town Council 
has given the order for the construction of a new ferry 
for the river Tamar service to John I. Thornycroft and 
Co., Ltd., of Woolston, Southampton. The ferry is to be 
delivered at Saltash within eight months at a total cost 
of £10,750, inclusive of insurance, putting into position, 
and running the specified trials. The accepted tender was 
not the lowest received, but the Southampton one was 
accepted because the lowest tender was from a firm much 
further away. 

Tue strikingly large quantity and variety of materials 
which are used by the American wireless industry is 
revealed in a statistical report compiled by the United 
States Department of Commerce, which shows that 
steel strips and bars lead in quantity, totalling 110,000 
tons a year. Copper, in sheets and as wire, follows with 
12,000 tons, with copper alloys accounting for 4000 tons 
more. Tin in foil form and tin-plate aggregate 1800 tons. 
Nickel alloys, used in tubes, amount to 1500 tons, and 
zine totals 1200 tons. 

REFERRING to the restrictions now imposed on electricity 
supply undértakings with regard to increasing their facili- 
ties for generating electricity, Mr. Lusk said that control 
of excess manufacturing facilities would not be a very long 
step from that policy. It was worth considering whether 
a suitable body could not be set up for the purpose of 
co-operating with the leading companies of the electrical 
manufacturing industry with the object of dealing with 
the question. For years there had been a very large 
excess of electrical manufacturing fatilities over the 

irements of the home and overseas markets, and they 
become still greater with the reduction during the year 
of the volume of electrical business throughout the world. 


THE Soviet Union has, says the Monthly Review of the 
Moscow Narodny Bank, always evinced considerable 
interest in the progress of knowledge, and has studied 
closely the work of distinguished foreign scientists. In 
view of the special importance attached to the develop- 
ment of metallurgy, the work of Sir Robert Hadfield has 
been followed with keen appreciation by the U.S.S.R. 
Academy of Science, and the great services he has rendered 
to the development of that branch of science have found 
recognition by Soviet savants. That journal congratulates 
Sir Robert on the new distinction of honorary member of 
the Soviet Academy of Science conferred on him by the 





U.S.S.R. Academy of Science, and wishes him many 
years of life to enjoy it. 
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THE SEVERN BARRAGE. 


In a leading article published a fortnight ago 
we drew attention to the report of the main 
Committee on the Severn Barrage scheme, which 
had just been issued to the public, and commented 
on several points arising out of it which, in our view, 
called for criticism. An examination of the more 
detailed report of the Technical Sub-Committee, 
which was published last week and is summarised 
on another page of this issue, and of the plans 
which accompany it, does not lead us to modify 
in any way the criticism of the scheme which we 
had made without having access to the full tech- 
nical particulars now available. 

On some points, indeed, that criticism seems to 
us to be strengthened. For instance, out of the 
sum of over £12,250,000, representing the cost 
of road and railway crossings and “ harbour 
works,” all of which is excluded by the Committee 
in calculating the economic result of the proposals, 
little more than £3,000,000 represents the cost of 
the road and railway viaducts which alone could 
be eliminated from the scheme if no such traffic 
facilities were to be provided in connection with 
it. Is it likely that the Great Western Railway 
and the road authorities concerned will tie their 
hands for twenty years to come in regard to a 
possible crossing of the Severn estuary, and assume 
responsibility for an expenditure, approaching 
six millions of pounds, spread over those years, 
in return for facilities which, only at the end of 
that time, will be available for use? The so-called 
harbour facilities, estimated to cost over £6} 
millions, comprise no more than the three locks, 
together with the necessary guide piers and 
dredging. It seems to us that no part of this expen- 
diture, or at the most an insignificant fraction of it, 
could be avoided if the existing port authorities 
refused to contribute anything towards the cost 
of the scheme and demanded the whole of these 
facilities as of right. ‘The Committee’s balance 


sheet must, therefore, be loaded with the additional 
weight of some £9 millions, and the estimated 
saving of about 0-06 of a penny per B. of T. 
unit—the difference between the estimated cost 





of the barrage output, 0-2372d., and the cost at 
a coal-fired station such as Battersea, 0-3d.— 
is reduced almost to vanishing point. The true 
comparison seems to be not with a Battersea station 
of to-day, but with the possible coal-fired super- 
station of twenty years hence, when the barrage 
power station might be expected to function ; 
built with money raised at 4 per cent. interest 
or less; in close proximity to the coalfields of 
Monmouthshire, and embodying all the improve- 
ments and economies which the next twenty years 
may bring. The barrage and secondary reservoir 
project, as disclosed in the plans and descriptions 
now available, is in principle the same as that put 
before the Water Power Resources Committee 
in 1918 by Messrs. Meik, Addenbrooke and 
Twinberrow, except that for the earlier scheme 
the site suggested was that at Beachley, 3 miles 
above the English Stones site. The Ministry of 
Transport scheme for a barrage, prepared in 1920, 
proposed the latter site, which has now been 
adopted by the Barrage Committee, with so much 
of the 1920 proposals as relate to the proposed 
reservoir and secondary power station at Trelleck 
irange. The estimate of cost for the secondary 
station and reservoir is put forward by the Com- 
mittee as a preliminary one, and the proposal 
has not been investigated in detail. Incidentally, 
it appears that, of the 1503 million units of elec- 
tricity used at the barrage for pumping water to 
the secondary reservoir, 906 million units, or 60 
per cent., would ultimately reach the “ grid ” 
for distribution. We suggested in our preliminary 
criticism of the main report that any interference 
with the régime of the river Severn might have 
serious results on the channels below the barrage. 
The technical details now before us show that the 
volume of tidal water that would flow down to the 
Bristol Channel from the Severn on a tide would 
be reduced by nearly 50 per cent. at springs and 
by about 40 per cent. at neap tides. It will be 
hard to convince the port authorities of Avonmouth 
—only 4 miles away—and of Newport that the 
reduction of the tidal flow and reflow at springs 
by 12} millions of cubic feet would not be accom- 
panied by some risk of detriment to their approach 
channels and anchorages. 

Those of our readers who have read the reports 
or the summaries of them which we have printed 
will realise that, of the total cost of the scheme, 
over £9,615,000 is in respect of interest during 
construction, and, also, that the Committee’s 
estimate of the unit cost of production is based 
on the assumption that the whole of the possible 
output of 1610 million units will be absorbed by 
industry as soon as it is available. Sir Bernard 
Greenwell pointed out to the shareholders of the 
County of London Electric Supply Company last 
week that it would take five or six years to absorb 
this output. Sir Bernard’s forecast may be 
regarded as a pessimistic one, but the fact remains 
that, unlike a modern coal-fired station, which 
can be expanded by the construction of additional 
power units and buildings to meet the demands 
upon it, the Severn barrage power station must be 
built in its entirety, practically to its full capacity, 
and the whole of its ultimate capital cost must be 
met, before any energy can be utilised from it. 
If and when it is ready to function, its output 
must be absorbed to full capacity or the cost per 
unit will be increased in inverse ratio. 


Railways and the Public. 


In one of his novels Edgar Wallace remarks 
upon the earnestness of the American and his sur- 
prising knowledge concerning the institutions of his 
country. In Great Britain it is the very reverse. 
Our institutions have been with us so long that we 
take them for granted. If one asks any of us to 
give an outline of the British Constitution, the 
principles and practice of the English legal system, 
the procedure and power of Parliament, the 
organisation of the Army and Navy, the Post Office, 
the Banks, or any one or dozen other long-stand- 
ing institutions, he will receive vague and uncertain 
replies, and be directed to ‘‘ Whittaker ”’ for fuller 
information. But whilst we know little of the great 
machinery by which the affairs of the nation are 
controlled and the people provided with services 
for their business or convenience, we are, quite 
characteristically, ready at the first opportunity 
to criticise them if they do not do exactly what we 
at the time happen to want, or if they reveal what 
we regard as anomalies or injustices. The critic 
usually forgets that whatever obtains in old- 
established organisations has grown up out of some 
past necessity, and is not a mere malicious inven- 





tion introduced to distract him and to clog the 








It may safely be said 
that none of the limitations or disabilities of which 
we so frequently complain have found their way 


wheels of the machinery 


into our institutions by lack of thought; they 
are all the outcome of some need or of some pres- 
sure applied at the time they were introduced, for 
some specific purpose, or to prevent occurrences, 
which, in the opinion of the day, would be un- 
desirable. ‘‘ To know all, is to excuse all,” and if 
we were all conversant with the history of our 
great institutions we might, on the one hand, be 
less ready to complain, and, on the other, more 
ready to admit that such faults as they possess 
cannot easily be removed without introducing 
others of equal or greater magnitude. It may, 
even, be submitted that if more attention was 
paid to their many excellences and less to their few 
faults, we should find that, on the whole, the 
organisations of which we complain deserve far 
more praise than they receive and far less blame 
than they suffer. “a 

Amongst the nation institutions which are 
faced with a great deal of criticism at all times, 
and particularly at the present, the railway 
system of this country holds a prominent position. 
Much of that criticism is, undoubtedly, due to a 
failure to appreciate the conditions under which 
railways are operated, and for which they are only 
in part responsible. The remainder arises from 
real ignorance of the services which the railways 
perform. For many years the companies had no 
need to court public opinion; they went their 
own way and were above criticism. But times 
have changed ; a new and serious rival has taken 
the place of the canals, and the magnificent detach- 
ment of the railways is no longer politic. They 
have seen the necessity of taking the public into 
their confidence, and have developed an effective 
propaganda or publicity campaign. We are dis- 
posed to think that a good deal yet remains to be 
done. From time to time the ‘‘ Underground,” 
whose progressive measures are well known, 
publishes on posters in its stations, striking 
particulars and data concerning its work. We 
suggest that the four groups should do the same. 
The material is now ready to their hand. It will be 
found in an “alphabet of railways’ which Mr. 
C. E. R. Sherrington presented before one of the 
Debating Societies of the London and North- 
Eastern Railway on March 18th. With the 
author’s permission, we print this ‘alphabet ” 
on another page and we are confident that it will 
be studied with interest. It may not seem of much 
importance to record that there are two sleepers 
in the track of the four companies for every indi- 
vidual in Great Britain, or that the “‘ railways run 
12 engine miles per annum per inhabitant,” but 
those and similar statements are a measure of the 
colossal proportion of the railway systems, and 
indicate the magnitude of the services they per- 
form. A figure of more moment is that in every 
year the railways carry 2 tons of merchandise and 
minerals and nearly 4 tons of coal and coke “on 
behalf of the average member of the community.” 
Averages of this order are always subject to the 
objection that they are not necessarily true of 
any single case. Indeed, it may be said of many of 
Mr. Sherrington’s items that they would look 
better had the averages been based on something 
less than the whole population of the United 
Kingdom ; for example, his statement concerning 
capital expenditure would have been materially 
altered if the adult population were alone con- 
sidered. In view of this inherent weakness of 
averages, positive figures may prove more con- 
vincing. Thus, one can scarcely fail to be im- 
pressed by the fact that one twenty-fifth of the 
population of the kingdom “ is directly dependent 
on railway employment,’ that no less than 
3,800,000 yards of cloth are bought by the four 
companies every year for uniforms ; that 210,000 
tons of steel rails and 21 million bricks are pur- 
chased each year; or that the risk of death in a 
railway accident is once in 269 million journeys, 
so that the “average passenger” making his 
twenty-six journeys a year would live 10 million 
years before being killed on a British railway ! 

We are quite ready to admit that these things 
are not important in themselves. Yet anyone who 
starts at the top of Mr. Sherrington’s “‘ alphabet ” 
will not stop till he has reached the bottom. Even 
if he gains from it no precise views, he will at any 
rate get a sense of magnitude and may begin to 
feel greater respect for an organisation which 
reaches such enormous proportions. [If Mr. 
Sherrington cared to carry the story further, and 
exhibit the astounding ramifications of great 
railway systems ; the care with which the intricate 


parts have to be fitted together to avoid mutual 
interference ; 


the detail that has to be mastered if 
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a time-table is to be altered ; the existence of small 
circumstances—for example, the starting of a heavy 
load on a sharp incline—which may affect the run- 
ning of trains ; and a thousand and one other things 
which only a railwayman can know, we believe he 
might divert a good deal of criticism. In a com- 
plicated machine the removal or alteration of some 





apparently immaterial detail may have unfore- 
seen effects. The railway system is a machine of 
that kind. It does its best to meet the require- 
ments of the trader and the traveller, but if it 
attempted to do all that every individual trader 
and traveller wanted, it would land itself in hope- 
less confusion, and end its brief days in bankruptcy. 








Natural Mastic Asphalte. 


> 


LTHOUGH asphalte has been used for many years 
41. in building construction, and the asphalter figures 
side by side with other standard trades in the bills 
of quantities of most large modern buildings, it is 
surprising how little is known, outside the industry 
itself, about asphalte as a material. Only the other 
day at the inaugural Press luncheon of the Natural 
‘ Asphalte Mine-owners and Manufacturers Council, 
which has just been formed, and whose primary 
objects will be to standardise manufacturing and 
executive practice for mastic asphalte used in building 
construction, the chairman remarked with truth 
that most people think that asphalte is “a black 
material, sticky when hot and which may crack 
when cold,” and one of the user’s representatives 
present admitted that he did not previously know 
the real difference between asphalte and concrete. 


NOMENCLATURE. 

Unfortunately the terminology often employed in 
dealing with this subject is rather confusing. One 
dictionary, for example, defines asphalte as “a 
bituminous substance,” while a common definition 
of bitumen is “ asphalt.” This may, at first sight, 
appear singularly unenlightening, but it is, neverthe- 
less, true that to understand anything about asphalte, 
one must know something about bitumen. These 
two words are sometimes used indiscriminately and 
interchangeably, and there are others such as “ pitch ”’ 
and “‘ tar’ which are sometimes employed to mean 
the same thing, whereas the latter are entirely distinct 
substances and belong to a different ‘“ family ” 
altogether. 

The author of a standard work on asphalte says 
that the question of fixing the definitions of the various 
bituminous substances and the products in which 
they are used constitutes ‘‘ one of the most baffling 
problems *” with which he had to deal. The term 
** asphalte ” as applied to building construction can, 
however, be defined fairly easily. The material 
with which we are familiar is delivered on the job in 
the form of blocks or cakes, generally either round, 
square, or hexagonal in shape, bearing the brand of 
the manufacturers, and that material is known as 
‘* mastic asphalte.”” The term ‘“ mastic’ merely 
indicates that the asphalte has been made in a certain 
way, and distinguishes it from other forms, such as 
compressed asphalte or steam-rolled asphalte, &c. 
It is true that mastic asphalte can be, and is, used for 
making roads, but for that purpose it is manufactured 
somewhat differently from the material used for build- 
ing work. 

The term mastic means that the asphalte is suffi- 
ciently rich in bitumen and fine mineral matter to 
enable it to be laid in a molten state, and spread into 
position with hand tools known as “ floats,’’ as 
distinct from compressing it into position with hot 
irons or steam rollers. One of the earliest types of 
asphalte laid in modern times was mastic asphalte, 
and was first used in Paris in 1835, the material 
being made in France. This accounts for the fact 
that in the building industry it is generally called 
* asphalte ’’ with an e, as that is the French way 
of spelling it. This French asphalte was a natural 
material found in the earth, and was obtained from 
asphalte mines in a region in the departments of 
Haute Savoie and Ain, near a small town called 
Seyssel on the Rhone. Hence the origin of the term 
** Seyssel Asphalte,” under which asphalte from that 
district is still known. 

Although in some cases the deposits are worked 
more like a stone quarry than a coal mine, it is some- 
times necessary nowadays to go down much deeper, 
and in some mines descent has to be made in a cage 
down a deep shaft very similar to those used in coal 
mines. 

BITUMEN. 


The material gained from an asphalte mine is a 
rock which, although hard, is permeable, and the 
pores are entirely or partly filled with bitumen. 

It is believed that the bitumen was formed by the 
decomposition of animal or vegetable matter, or both, 
and is very closely akin to crude petroleum. Most of 
the world’s petroleum was probably formed in a 
similar way, and consists of widely varying propor- 
tions of bitumen dissolved in a very complex mixture 
of hydrocarbons, the bitumen itself being a highly 
complex mixture of hydrocarbons and other com- 
pounds. This suggests that the bitumen which per- 
meates the porous rock may have been derived from 
petroleum which originally contained volatile con- 
stituents, and in the course of time these either 
‘* evaporated off ’’ or, perhaps owing to contact with 





water, underwent a chemical change, leaving behind, 
or becoming converted into, the sticky black sub- 
stance which we know as bitumen. 

Since crude petroleum itself may be defined as 
“bitumen in a liquid stafe,’’ we ought strictly to 
call what we are concerned with “ asphaltic bitumen,” 
to distinguish it from other forms. 

As bitumen is only formed extremely slowly in 
Nature nowadays, we do not know positively whether 
it was formed direct from organic matter or as a 
residue derived from natural crude petroleum in 
the manner described above, but whatever the origin 
and mode of formation, it is so closely allied to 
petroleum chemically that the study of the pro- 
perties of bitumen is a branch of the study of 
petroleum. 

Whilst bitumen is found in Nature permeating 
the pores of certain rocks, it is also found in a number 
of other forms, which vary a great deal in their 
appearance and other physical properties. The 
largest commercial source of naturally occurring 
bitumen to-day is the well-known Trinidad ‘ Lake ” 
in the British possession of that name off the north- 
east coast of South America. This bitumen is known 
commercially as ‘‘ Epure,”’ and although it has been 
continuously exploited for many years, the reserves 
appear to be inexhaustible. It has unique qualities 
which never vary, and its weathering properties are 
unrivalled. 

We have mentioned that bitumen is found “‘ mixed 
up ”’ in certain rocks, but in the case of Trinidad 
Lake bitumen, it is the other way round, and very 
finely powdered mineral matter is found dispersed 
throughout the bitumen. In refined Trinidad Lake 
bitumen only approximately half is pure bitumen, 
and just under half consists of other mineral matter, 
which fulfils a valuable function and playsan important 
part in the final composition of the mastic asphalte. 
There are certain theories as to the origin of this lake, 
but, broadly speaking, it can be said that the bitumen 
in it was formed in the same way as that in the 
asphalte rock. 

It may occur to the reader that if Nature in 
certain, and perhaps in all, cases makes bitumen 
in the way described, could it not be made commer- 
cially direct from crude oils obtained from petroleum 
oil wells ? The answer is that it can, and is so made 
from certain crude oils having what is called an 
asphaltic base. Such bitumen is generally called 
“‘residual”’ bitumen, and is used extensively for 
road work. While it would not be correct to describe 
all residual bitumens as “ synthetic,” since they are 
not, strictly speaking, manufactured in the ordinary 
sense of the term, but rather separated from other 
substances with which they are found associated in 
Nature, there are others which are obtained by other 
processes, and in the light of our present knowledge, 
and in the opinion of those most qualified to judge, 
in the manufacture of mastic asphalte of the highest 
quality designed to withstand the stringent conditions 
demanded of a satisfactory roof covering to modern 
buildings, the presence of a high proportion of natural 
bitumen in the asphalte rock, enriched with further 
natural material from the Trinidad Lake, is con- 
sidered essential. 


Process OF MANUFACTURE. 


We have seen that one form of asphalte is a natural 
rock found in the earth, and the mastic asphalte 
made from it consists only of the rock itself crushed 
to fine powder with further refined Trinidad bitumen 
added. 

The process of manufacture consists in mixing the 
ground rock with the bitumen in a heated boiler or 
“‘ cooker ”’ fitted with revolving arms or blades for a 
sufficient length of time to enable the bitumen to 
become evenly distributed throughout, and the 
resultant hot fluid mass is then poured into moulds 
and allowed to cool. When the moulds are removed 
the cakes can be conveniently stacked or sent where 
required, and all that is necessary to render the 
asphalte fit for immediate use is to remelt it. One 
of the chief properties of the bitumen in the asphalte is 
therefore that it can be remelted without deteriora- 
tion, provided sufficient care is taken not to burn it. 

Clean, graded grit or granite chippings and a 
further quantity of neat bitumen may be added in 
the remelting cauldron in order to modify the pro- 
perties of the asphalte as laid to suit the particular 
job in hand. 

WATERPROOFING QUALITIES. 


Its waterproofing qualities are, of course, those 
which explain the continued use of asphalte for 





dampcourses, basements, and roofs. This property 
was well known in very earliest times, and canoes 
and dug-outs were made water-tight with bitumen 
by primitive peoples. Probably Noah used it for the 
Ark as long ago as 2500 B.o., and although the version 
of the Deluge story with which we are familiar speaks 
of treating the Ark with “ pitch,”’ this term refers 
to naturally occurring bitumen, and not to coal-tar 
pitch, which was, of course, unknown at that time, 
and in the Latin text the word is spelt as ‘‘ bitumen.” 

Other qualities of asphalte which contribute to 
its popularity are that it is comparatively noiseless 
and soft to walk on, is hygienic, jointless and dustless, 
and as new sections can be incorporated with ol 
ones by annealing or “ marrying ’’ them together, 
it is easily repaired if damaged. Also, it can b 
applied as a continuous covering around projections 
and slopes, and has the property of responding t« 
expansion and contraction due to temperature changes 
and other stresses. 

Bitumen is found, or can be made, in varyiny 
degrees of hardness or “ penetration,” as it is called ; 
but it could not, except for a few special purposes, 
be applied to a building in its natural state becaus: 
it would be too soft, and would gradually flow out 
of position. The natural rock is, therefore, added, 
partly to make it harder and partly to prevent it 
melting or flowing at ordinary temperatures. Con- 
versely, it may be said that as the natural rock is 
not sufficiently rich in bitumen to make a mastic, 
it must be enriched to fill up all voids to make the 
asphalte sufficiently waterproof and to enable it 
to be spread into position. The added bitumen helps 
the solid particles to move over one another, and 
so also acts as a kind of lubricant. Natural rock 
mastic asphalte has stood the test of time, since it 
has been continuously used on important buildings 
in this country for over half a century, and has 
established its durability in positions exposed to 
all the rigours of our uncertain climate. 

We referred earlier to the deposits in the Seyssel 
region, but those are not, of course, the only ones 
which exist. There are areas in the department 
of Gard in France, and the Neuchatel mines in the 
Val de Travers in Switzerland, which yield asphalte 
rock of first quality, possessing valuable properties, 
and which have also been in use for many years. 
Similarly, there are other sources of bitumen besides 
the Trinidad Lake, e.g., those found in various parts 
of the United States, in the East Indies, and in 
Mesopotamia. Some of these possess special charac- 
teristics which render them suitable for special 
purposes, such as best quality acid-resisting mastic 
asphaltes exposed to relatively high temperatures. 

In conclusion, it should be remembered that in 
practice the architect and builder has to rely on the 
accumulated experience of firms of repute to obtain 
the best asphalte job. The wonderful properties 
of bitumen can easily be upset if proper care is not 
taken in handling it in the course of its conversion 
into asphalte. The asphalte contractor is a specialist, 
and his operatives are highly skilled workmen. 
He has to take a building as he finds it, and special 
forms of construction present difficult problems which 
have to be overcome, and if anything should go 
wrong he is always liable to be saddled with the 
blame. Hitherto there has been no body representing 
the industry whose function it was to control the 
production and, what is equally important, the 
laying of asphalte. But now, as recorded in these 
columns some time ago, a body, known as the 
Natural Asphalte Mineowners and Manufacturers 
Council, which is supported by many of the principal 
asphalte companies in the United Kingdom, has been 
set up. It will not only guarantee a certain quality of 
asphalte, but its members will be bound by a code 
of executive practice to ensure that the material 
is properly laid. This very important step cannot 
fail to give confidence to architects and builders, 
and to increase the use of asphalte for those purposes 
for which its natural qualities make it suitable. 








Literature. 


General Mechanics. By Professor Max Puanck. 
Translated by Professor Henry L. Bross, M.A., 
D.Phil. London: MacMillan and Co., Ltd. Price 
12s. net. 

Tuts publication is the first volume of a series of five 

which constitute Professor Planck’s ‘‘ Introduction to 

Theoretical Physics.’ This work as a whole imparts 

a unity and continuity to the treatment of physics by 

providing it with something in the nature of a philo- 

sophical background, as well as a habit of careful 
definition. The text is presented in a style which is 
characteristic of all Planck’s work, and the treatment 
of the subject differs appreciably from that commonly 
adopted in the many English and American books 
which are at the student’s disposal. The author does 
not attempt to gloss over difficulties, nor does he 
pretend that anything like finality has as yet been 
reached. Professor Planck holds views with great 
conviction. He knows what they are, and he can 
express them in a scholarly manner which is a delight 
and stimulus to read, in spite of an inherent con- 
servative attitude towards the modern trend of 
Physical sciénee. General principles are presented 
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and interpreted rather than elucidated mathe- 
matically, and fundamental formule are developed 
and freely employed. 

During the last decade the scope and importance 

of mechanics has become enormously increased, and 
to write within moderate compass a good textbook 
on the subject has become a task of rapidly increasing 
difficulty ; nevertheless, the author has achieved this 
task with admirable success. The number of books 
dealing with mechanics has increased greatly in 
recent years, and as the general features of the subject 
have to a considerable degree become standardised, 
there must necessarily be a degree of sameness in the 
treatment and in the information given by the various 
authors. The volume under review, however, will 
certainly rank highly among the treatises upon this 
most interesting section of physical science. It not 
only imparts information, but also gives training in 
the methods by which facts are connected by laws, 
and how these laws are further applied in order to 
bring them into accord with the newest and most 
advanced theoretical studies. The merit of this 
volume is due very largely to the simple and coherent 
manner in which the subject is developed, and to the 
easy fluency, clear thinking, and rigidity of expression 
which are the invariable characteristics of Planck’s 
publications and which render his textbooks con- 
spicuous. 

In the first section of the volume the mechanics of a 
material point are adequately covered, a noticeable 
feature being the skilful manner in which methods 
of treatment are described for the integration of the 
equations of motion, culminating in a deduction of 
the three Kepler laws from the one Newtonian law 
of gravitation, the latter embracing above all, the 
'aws which govern weight on the earth. The pertur- 
bations caused by the mutual gravitation of the 
planets are also given, together with a number of 
other celestial phenomena, the results being in com- 
plete agreement with those obtained by observation 
of the movements of stars and comets. Relative 
motion is studied from its widest angle, inquiry being 
made into the laws of motion of a material point, 
such as they appear to an observer moving in @ 
definite way. The second section of the volume is 
devoted to a study of the mechanics of a system of 
material points. Parallel forces are dealt with in a 
lucid manner and as a particular application there is 
considered the question of the resultant of all the 
forces which the earth exerts on a rigid body according 
to the law of gravitation. The laws of statics of a 
rigid body are generalised for the case of an arbitrary 
system of material points, and theorems are pro- 
pounded by means of which we may completely 
symbolise an infinitesimal rotation and the composi- 
tion of several such rotations by graphical methods. 
The simplicity of the properties of rotation-couples 
suggests that a rotation-couple has a simple kinematic 
meaning, which may be determined by inquiring 
into the extent of the displacement which the body 
experiences when it is under the influence of two 
equal anti-parallel rotations. By a further study of 
these concepts it is seen how fundamental laws in 
hydrostatics and aerostatics emerge in a compara- 
tively simple manner from the general principle of 
equilibrium for rigid bodies. 

Subsequent chapters are devoted to a discussion 
of the general laws which contain, as special cases, 
the laws of the mechanics of a single material point 
and the laws of statics of any arbitrary point system. 
The discussion of the application of the Hamilton- 
Jacobi differential equation is of considerable interest, 
as this equation has assumed importance in the more 
recent developments of the quantum theory. A final 
chapter deals with an application of the general 
equations of dynamics to the motion of a rigid body, 
in which connection it is evident that as the know- 
ledge and unde ing of the subject becomes 
greater and more gene astounding progress will 
be made in this branch of scientific thought. 

The volume is intended primarily for students who 
are familiar with the elements of analytical geometry 
and of the infinitesimal calculus. The skilful manner 
of treating the subject matter follows very closely 
the historical evolution of the subject. The volume 
is an excellent introduction to the true development 
and structure of mechanics, is a critical restatement 
of facts in the light of advancing knowledge, and 
exhibits a masterly grasp of essentials propounded by 
a natural philosopher fully conversant with funda- 
mental physical theory. Throughout the book, and 
incidentally throughout the five’ volumes of the 
series, the author’s theme is developed in a consecu- 
tive and orderly fashion. The translation has been 
commendably carried out by Dr. H. L. Brose. The 
difficulties associated with the translation, when it is 
desired to adhere closely to the style of the Ps 
and preserve the freshness and broad outlook of 
Planck, can only be appreciated by those who are 
familiar with the German edition. 





An Introduction to Acoustics of Buildings. By E. GQ. 
RicHarpson. London: Edward Arnold and Co, 
1933. Price 3s. 6d. 


A NUMBER of factors have conspired together in 
recent years to bring the science of acoustics into 
prominence. Chief of these, as far as the general 
public is concerned, has been the advent of the talking 


cinemas were designed almost solely with the object 
of providing good vision to every member of the 
audience, and their acoustic properties, if they were 
considered at all, were subordinated to that object. 
As soon, however, as such cinemas were equipped 
with “talkie” apparatus, their acoustic defects 
became apparent, and if the patronage of the public 
was still to be enjoyed by the ment, these 
defects had to be put right. Thus the subject of 
acoustics was brought foreibly to the front. It is 
true that formerly concert halls had been designed, 
not without consideration of their acoustic properties, 
but even so short a time as ten ago the subject 
was not in the curricula of all architectural colleges, 
and in many cases it was highly problematical 
whether new halls would prove to be satisfactory for 


sound. Recent studies, mpted very largely, we 
believe, by the needs “ talkie’ cinemas, have 
put matters on a more sati f , and 


nowadays every candidate for a reputable diploma 
in architecture is expected to show knowledge of 
acoustics. 

This book, written by the lecturer to students of 
architecture at University College, London, and 
Armstrong College, University of Durham, deals with 
the subject in an elementary manner as it affects 
architects. The book is very short—it can be read 
through within the hour—and is less concerned with 
the physical aspects of sound than with the effects 
of acoustic phenomena on the design of buildings. 
For instance, the first chapter, entitled ‘‘ Reverbera- 
tion,” includes, to begin with, a much simplified 
description of pitch, wave length, and intensity, and 
the limits of human audibility, leading on thence to 
a consideration of the relation between the volume of 
a hall and its absorption surfaces if it is to be satis- 
factory for speech or music. Distribution of sound 
is discussed in the next chapter, and the effect of 
curved surfaces is explained. Further chapters deal 
with absorbent materials, insulation of sound, and 
hints on acoustic design. No attempt is made to 
enter deeply into the factors involved, but the author 
intended to show the importance of the subject and 
to give it a general survey. In fact, Dr. Richardson’s 
book could be read with interest by those having few 
scientific attainments. To those whose knowledge of 
the acoustics of buildings is already extensive, it 
will be of little or no value, but it can be recommended 
to the architectural student beginning his studies 
and to those members of the public whose work lies 
elsewhere but whose interests are not confined to 
narrow fields. 





Lubricating and Allied Oils. By Extuorr A. Evans. 
Second edition, revised and e London : 
Chapman and Hall. 1933. Price 9s. 6d. net. 
Tuts useful manual of 175 pages, by the chief chemist 
of Messrs. C. C. Wakefield and Co., treats of the 
examination of lubricating oils so as to embrace only 
those physical and chemical tests which are commonly 
demanded. It also deals with such branches of the 
subject as are of general interest. We thus have a 
short history of the use of petroleum ; the methods 
of refining crude oils ; and the uses of fixed or fatty 
oils, such as rape, castor, coconut, &c.; written by a 
chemist experienced in all branches of the subject. 
The fact that the only known reliable method of 
ascertaining an oil’s lubricating value is to subject it 
to the conditions under which it is to work in actual 
practice, and to watch its behaviour carefully for 
prolonged periods, is emphasised. However many 
otherwise good lubricants undergo deleterious changes 
in the course of work, and the chemist is generally 
able to detect lubricants which are likely to give 
trouble on this account. He can also ascertain by 
analysis whether lubricants which have been found 
satisfactory for particular purposes are being supplied 
in bulk to sample or specification. Indeed, the book 
was written with a view to assist chemists in com- 
piling the specifications required and to give engi- 
neers an insight into the properties and behaviour of 
lubricating oils. 

In a chapter on Oleography we have a short account 
of the modern conception of the twofold‘ nature of 
bearing friction, i.e., boundary friction and what is 
known as “perfect” or self-excited thick film 


well printed and illustrated. 





Concrete Engineering. Vol. I., Practical Concrete. 
By J. SINGLETON-GREEN, M.Sc., A.M.I. Mech. E., 
M.I. Struct. E., M.Am.C.I., M.I.Q. London: 
Charles Griffin and Co., Ltd. 1933. Price 8s, 
Tuts small book of some 250 pages forms a‘suitable 
first volume in @ series on concrete engineering, and 
may besides be regarded as complete in itself. 

Mr. Singleton-Green has, while drawing largely on 


of competent authorities, whom he quotes in respect 
of both theory and data, having found especially 
valuable publications of the Building Research 
Station and those of the American Concrete Institute. 
His five-page bibliography contains 136 numbered 
references from the text. The size of the book does 
not warrant, nor does its scope require, that the views 
of authorities or conflicting opinions be fully dis- 
cussed in @ manner proper to a treatise on a small 


lubrication. There is a useful index, and the book is | ; 


his own articles, made very good use of the publications | Wilson 


but the author, while maintaining his own control of 
each argument and writing as the responsible exponent 
duly discusses and incorporates the theories and 
data of authorities of high repute. No space is 
wasted on pictures of cement works or of familiar 
machines, such as obtrude so often in books of this 
class, nor is the work padded with unnecessary 
tabular matter and figures which repeat the text. 
The matter is well arranged and the author writes in 
simple and clear language. He deals at sufficient 
length with the properties and behaviour of Portland 
and other cements, the characteristics and analysis of 
aggregates, the effects of materials to be classed as 
admixtures and of those regarded as impurities. The 
matter relating to pigments will prove of interest to 
highway engineers and to architects employed on 
housing schemes, while the pages devoted to pozzuo- 
lanas, diatomaceous earth, moler, and trass usefully 
condense important information. Since the book 
will largely be judged by the author’s handling 
of the subject of designing concrete structures, 
Chapter IX., it is satisfactory to find that his study 
well presents tie main considerations affecting design, 
and includes discussion of Abrams’ researches in 
respect of the water ratio, and a careful exposition 
by the author of the practical application of theory 
and date in that regard. 

Methods of proportioning, mixing, placing, and 
curing concrete are described briefly but sufficiently 
for the purpose of the book. No mention is made, 
however, of the process of de-hydration of concrete 
during mixing, nor of cellular concrete formed by 
means of a lather-producing material. 


SHORT NOTICES. 


Garcke’s Manual of Electrical Undertakings. London: 
The Electrical Press, Ltd. Price 35s.—A new edition of 
““Garcke’s Manual of Electrical Undertakings,” the 
thirty-fifth annual volume, revised and corrected to 
September, 1932, is ~~ available. ” ewer an —- 
during the past of approximately 38 million poun 
invested in’ all branches of the electrical industry, the 
total investment in which now amounts to 1058 million 
pounds. Particulars of dividends and interest paid by 
companies are available in the case of 559 concerns, 
and on an aggregate capital of over 514 million pounds 
the average overall return is calculated at 5-72 per cent. 
The manual provides a complete record of all electricity 
supply unde ings in the United Kingdom and through- 
out the British ire, and of all electrified railways, 
tramways and trolley vehicle systems, telegraphs and 
telephones, electrical manufacturing companies, invest- 
ment trusts and allied concerns. It also gives information 
concerning the statutory powers of undertakings, 
their areas of operation, general history and progress, 
equipment, administration, finance, output, profits, &., 
and contains the names and addresses of some 16,500 
directors and officials, and the undertakings with which 
they are connected. 





Compreasion-Ignition Engines for Road Vehicles. Com- 
piled by the Editor of the Commercial Motor. London : 
Temple Press, Ltd., 5-15, Rosebery-avenue, E.C.1. 
2s. 6d. net.—The second edition of this handy volume is 
a revised and more comprehensive issue of the first edition, 
which made its appearance in January, 1932, and formed 
one of the first manuals on the oil engine as applied to 
road transport. It deals briefly with both the theoretical 
and practical sides of high-speed compression-ignition 
engine design and construction, and a description with an 
illustration is given of all the British and Continental 
types of engine now marketed. Their principal technical 
data are su i in a convenient table. There are 
chapters on maintenance, engine auxiliaries, fuel pumps, 
fuels and lubricants, with tables of vehicle ting costs. 
The book is one which should be of use to all interested in 


road transport. 





The “* Mechanical World” Electrical Pocket Book, 1933 
and the “‘ Mechanical World’ Year Book, 1933. London 

Emmott and Co., Ltd., 20, Bedford-street, W.C.2. Price 
ls. 6d. net each.—These two little books have appeared 
once again in their well-known form, having been revised 
and brought up to date, In the latter the internal com- 
bustion ine section has been re-written and a new 
section on bucket elevators included. Previous users of 
these pocket books will find them up to their usual 
standard. 





BOOKS RECEIVED. 

Handbook for Electric Welders. London: Murex Weld- 
ing Processes, Lid., Ferry-lane Works, Forest-row, E.17. 
Price 2s, 6d. net. 
Isometric and Orthographic Drawing. By J. H. Pritchard. 
London: Edward Arnold and Co., Ltd., 41, Maddox-street, 
W.1. Price 16s. net. : ; 

Electric Circuits Simply Explained. By F. H. Taylor. 
London : Percival Marshall and Co., Ltd., 66, Farringdon- 
street, E.C.4. Price 2s. net. 
The B.O.C. Handbook for Oxy-acetylene Welders. London : 
The British gen Company, Ltd., Victoria Station 
House, S.W.1. ice 3s, 6d. net. 
The Professions. By A. M. Carr-Saunders and P. A. 
i . London: Oxford University Press, Amen 
House, Warwick-square, E.C.4. Price 25s. net. 
Principles of Descriptive Geometry. By E. L. Ince, M.A., 
D.Sc. London: Edward Arnold and Co., Ltd., 41, 
Maddox-street, W.1. Price 8s. 6d. net. 


Jahrbuch der Schiffbautechnischen Gesellschaft. 


— 


Volume 


34. Berlin: Deutsche Verlagswerke Strauss, Vetter and 
Co., Neuenburgerstrasse 8, S.W.68. Price 28 marks net. 

An Introduction to the Calculus for Science Students. By 
G. Van Praagh, B.Sc., Ph.D. London: Macmillan 
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group of materials, such as cements or aggregates, 
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OIL ENGINE EXHIBITS AT LEIPZIG TECHNICAL FAIR 


(For description see apposite page.) 














Fics. 10, 11 & 12—THE MICHEL TWO-STAR HIGH SPEED OIL ENGINE—MICHELMOTOR G.M.B.H. 























Fic 13.—WELDED STEEL LORRY ENGINE—M.A.N, FIG, 14—WELDED OIL. ENGINE-—-DEUTSCHE WERKE 














FiG."15-Ol1L ENGINE DRIVEN ROTARY AIR COMPRESSOR—M.A.N. - DEMAG 
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Leipzig Technical Fair. 


No. II. 
(Concluded from page 297, March 24th.) 


N our first article we recorded some general 

impressions of the Fair at Leipzig, which, we are 
informed, was visited by no less than 800 British 
business men, an increase of over 30 per cent. on the 
figures for 1932. The actual British exhibits at the 
Fair were, however, considerably fewer than those of 
last year, owing, without doubt, to the disadvantage- 
ous exchange rates and the high tariffs against British 
goods which are imposed by most of the Continental 
countries. On the other hand, there are many who 
hold that, in addition to the British Industries Fair, 
a strong British section at Leipzig would provide an 
excellent means of extending our export trade. In 
what follows we continue our descriptions of selected 
exhibits. 


Om LEIPZIG. 


A general review of oil engine progress in Germany 
indicates that the recent developments have taken 
much the same lines as in our own country, there being 
a marked tendency towards simplification in design 
and controls, the use of welded structures for light- 
ness, and the employment of airless injection with a 
wide variety of cylinder head designs. In what 
follows we have selected some examples of typical 
medium-speed and high-speed oil engines, which were 
shown at the Leipzig Fair and at the Berlin Auto- 
mobile Exhibition, which took place in February last. 

An engine of unusual interest, which was exhibited 
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Fic. 16—-DIRECT INJECTION ENGINE—M.A.N. 


both at Leipzig and Berlin, is the Michel motor, 
shown by the Michelmotor G.m.b.H., of Hamburg, 
whose interests are represented in this country by 
Messrs. Lloyd and Ross, of 36, Victoria-street, 8.W.1. 
As the accompanying illustrations, Figs. 10 to 12 
opposite, clearly indicate, the individual cylinder unit 
is of star shape with the central combustion chamber 
spreading out into three cylinder arms. The engine 
exhibited was specially designed for private motor 
vehicles, and differs slightly in design from the test 
motor we illustrate. It has an output of 15 horse- 
power per star and runs at 2600 r.p.m. The engine 
is supercharged and the two upper cylinders—see 
Fig. 12—are furnished with scavenging ports and 
the lower one with exhaust ports, the fuel valve being 
placed between the two upper arms. There are three 
crank shafts, and their rotation is synchronised by 
the coupling triangle shown in Fig. 11, which is 
a light casting of lautal or pressed aluminium, and 
is carried by the pins of auxiliary cranks on the 
three main shafts. The fly wheel is keyed to 
the bottom crank shaft. The slide valve of the 
scavenge pump is in the centre of the triangle 
and a valveless oil pump forms an effective counter- 
weight to this valve. Although at first sight the 
Michel engine may appear to be complicated, the 
number of parts in it are as 1 to 2-5 for an ordinary 
oil engine, while the number of parts varying from 
one another are in the ratio of 3-2 to 4-5. These 
factors have an important bearing on the design and 
cost of jigs and machining operations. 

The M.A.N. Company, of Augsburg and Nurem- 
burg, showed a wide range of manufactures, from 
which we have chosen for description a new all-welded 
heavy oil engine for lorry work. It is shown in 


the cylinder head arrangement is reproduced in 
Fig. 16. It is a six-cylinder unit with a bore of 
120 mm. and a stroke of 180 mm. and a volume of 
12-2 litres. The speed is 1400 r.p.m. and the output 
100 to 110 H.P. The weight of the motor is 680 kilos. 
As shown by Fig. 16, the atomiser, which is of the 
Bosch standard type, is arranged at an angle of about 
40 deg. to the top of the piston and immediately 
below it there is an air cell, with a diffuser formed 


























bustion chamber space and its object is to store up 
the air and to deliver it in stream form as the piston 
descends on the combustion stroke. The degree of 
ordered turbulence thus obtained gives quiet running 
with an exhaust practically clear and free from smell. 

Another new six-cylinder engine, also of welded 
steel design, was that displayed by the Deutsche 
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Fic. 19—“‘Omo”’’ TYPE ENGINE—VOMAG 


Werke, of Kiel. It is shown in Fig. 14 on page 328, 
and a section through a similar engine with cast steel 
casings is given in Fig. 17. The welded engine has a 
designed output of 220 H.P., with a bore of 180 mm. 
and a stroke of 240 mm., and it runs at 1000 r.p.m. 
The sectioned engine has an output of 375 H.P. at 
900 r.p.m., the cylinder bore being 225 mm, and the 
stroke 300mm. The cast steel casing with through- 
going bolts to the main bearings is clearly indicated 
in the drawing. A light “ silumin ”’ casing encloses 
all the running parts from below. The cam shaft is 





housed at the side of the engine and can be removed 





Fig. 13 on page 328, and a diagrammatic drawing of 








329 








from its housing. The Bosch fuel pump and injector 
is used and a simplified form of control only requires 
the use of two levers for starting. The full-load fuel 
consumption is 166 to 168 grammes per H.P.-hour, 
and by supercharging an output of 500 H.P. was 
attained with a similar fuel consumption. 

We illustrate in Fig. 15 on page 328 a typical 
Demag rotary air compressor driven by a M.A.N. 
high-speed oil engine of light construction, specially 
designed for lorry work. It has an output of 70 H.P. 
and runs at 940 r.p.m. 

Other oil engine builders who displayed engines 
at Leipzig Technical Fair were the Humboit-Deutz 
Motoren A.G., of Cologne, which showed a number of 
small engines ‘and a small suction gas plant for wood 
refuse ; the Friedrich Krupp Germaniawerft, Junkers- 
Motorenwerke, and the Climax-Motorenwerke. A 
further exhibit illustrated in Fig. 18 was the M.W.M. 
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Fic. 17—375 H.P. ENGINE—DEUTSCHE WERKE Fic. 18 **AcrRo’’ TYPE ENGINE—M.W.M 


Motoren-Werke Mannheim A.G., which works were 
formerly the Benz works for stationary engines. It 
has the normal arrangement of the inclined Bosch 
injector at the lower side of the combustion space, 
and the air cell is in the cylinder head, an electric 
heating coil oe used for easy starting under cold 
conditions. A special feature is the use of a diffuser 
nozzle at the mouth of the air cell. A somewhat 
different construction is illustrated in Fig. 19, which 
shows the ‘“‘Omo” type of engine manufactured 
in Germany by the Vomag Betriebs A.G., of 
Plauen. This type of engine and its performance was _ 
described in THE ENGINEER of October 16th, 1931, 
by Dr. 8S. J. Davies. It is also built by Tangyes, of 
Birmingham, whose designs differ slightly from the 
construction we illustrate. 

From what has been described it will be seen that 
no effort is being spared by German designers and 
manufacturers to forward oil engine developments in 
ways which have interested many engineers in this 
country. The space available has only enabled us to 
deal very briefly with two branches of engineering 
development, electrical and prime mover design, 
as shown at the Fair, but particulars of some other 
exhibits have been sent to us, to which we may refer 
in subsequent issues. 








A sTUDY was made of the wear resistance and other 
mechanical properties of eleven white metal bearing 
alloys, and the results published in a U.S. Bureau of 
Standards Research Paper. The alloys included two tin- 
base and eight lead-base alloys and one cadmium-zinc 
alloy. Each of the properties, with the exception of wear 
resistance was determined at several temperatures, rang- 
ing from 20 deg. to 200 deg. Cent. (68 deg. to 390’deg. Fah.). 
Resistance to wear was determined only at 20 deg. Cent. 
No one of the alloys tested was found to excel in all of 
the mechanical properties studied. Thus, the tin-base 
alloys showed higher resistance to wear and in most cases 
had higher Izod impact values, at each temperature of 
test, than the lead-base alloys, but in most cases showed 
lower resistance to pounding than the lead-base and 
cadmium-zine alloys. The hardness numbers and com- 
pressive properties of the tin-base alloys were found to 
be lower than those for the alkaline-metal hardened lead 
alloys and a cadmium-zinc alloy. The mechanical pro- 
perties of the lead-antimony-tin alloys were in most cases 
higher as the tin content was increased. Crank shaft 
bearings of four compositions were prepared for service 
tests in United States Army class B trucks. These com- 
positions consisted of two tin-base and two lead-base 
alloys. The results of these tests indicated that the tin- 
base alloys were superior in their wear resistance to the 
lead-base alloys. These results were consistent with those 
obtained on wear in the laboratory tests. 
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A Magnet for Research Work. 


In our igsue of February 10th a description was given of 
the new Royal Society Mond laboratory at Cambridge 
University, and reference was made to the powerful electro- 
magnet installed there for producing the intense magnetic 
fields necessary for investigations on the properties of 
matter. The magnet was made by the Oerlikon Company, 
which has also recently supplied another magnet built 
in accordance with the Weiss system to the University of 
Vienna. The objects aimed at by the designers were to 
produce powerful fields with reasonable excitation, to 
provide easy access to the air gap on all sides, and to make 
the apparatus robust and compact. From the accom- 


panying illustrations it will be seen that the magnet can 
be turned from the vertical to the horizontal position and 


magnetic distance piece between the poles, as shown in the 
right-hand illustration. Temperature indicating and pro- 
tective devices are also fitted to the magnet, which weighs 
approximately 4400 Ib. 








The Lightning Crusher. 





WE recall that about the year 1907 a Lightning crusher 
was installed by the Southwark Borough Council for dis- 
integrating ordinary household refuse and converting 
it into a material of some manurial value, and have just 
heard that it ran for twenty years without any trouble. 
That machine, which was made by the Patent Lightning 
Crusher Company, Ltd., of 144, Rosebery-avenue, London, 
























WEISS ELECTRO -MAGNET FOR RESEARCH WORK 


that a distance piece can be fixed between the pointed 
poles. Even with a high excitation magnetic saturation 
only occurs close to the pole extremities, and it is there- 
fore possible to reduce the number of ampére turns 
required toa minimum. Leakage fields are also materially 
reduced, so that instruments placed in the neighbourhood 
of the magnet are influenced to a small extent. 
By shifting the cylindrical pole cores by means of a 
serew provided with a handle the air gap can be rapidly 
adjusted. The pole cores are bored in the centre and pole 
tips made of different materials and of different shapes 
can be attached to the cores. The excitation windings, 
which are designed for 100,000 ampére turns, are com- 
posed of copper tube, through which water passes, so that 
the materials under examination are not affected by heat, 
even working with very strong fields. The cooling system 
is said to be very efficient, and the ampére turns can be 
increased to practically double the above value without 
danger of damage. But as magnetic saturation is attained 
with the normal number of ampére turns, the practice of 
increasing them does not give an appreciably stronger 
field. The principal particulars of the magnet are as 
follows :— 
D.C, pressure for 100,000 
Current rating 
Number of turns .._ .. 
Diameter of pole core .. 
Cooling water at @ pressure 
(57 lb. per square inch) 


Approximately 96 volts 


ampére turns 
-- «+ «+ 113-5ampéres 
880 - 


vie) ¢ firs - AO aM. 
of 4 atm. 
oi 8 litres per min. (1-76 
gallons per min.) 
Increase in temperature of cooling 
water according to specification : 
With 100,000 ampére turns. . 
With 140,000 ampére turns.. . 
Field with conical pole tips (iron) with 
butt ends, measured in the centre 


20° C.+10% tolerance 
40° C.+10% tolerance 


of pole : 
Diameter Distance 
of butt between 
ends, butt ends, 
ini@am. inmm. 
With 100,000 ampére turns= 50,000 gauss 3-6 1-1 
» 150,000 AA » =51,000 a “6 1-1 
100,000 - 43,800 a 7-0 3-6 
150,000 » =45,000 ok 7-0 . 36 
100,000 = 31,700 oon eae . 16 
150,000 = 33,000 » 30 . 16 
» 100,000 “ » =50,200 s 9-8 2-0 
(with ferro-cobalt tips) 
150,000 » =651,000 a 9-8 2-0 


(with ferro-cobalt tips) 


As the field windings will have to withstand great 
mechanical stresses during a series of tests lasting several 
months and involving the reversal of-the current every 
iinute during a period of eight hours daily, special atten- 
tion had to be paid to the insulation and bracing of the 
coils. The pressure surge produced as the result of the 
sudden reversal of the field current is reduced to a harmless 
value by means of a shunt and a special device is provided 
for compensating any variation in the air gap due to the 
unavoidable play in the thread of the pole cores when the 
field current is reversed. Permanent deformation of the 
yoke and pole cores due to the magnetic pull, which 


passages of the pulverised material, and the machine will 


E.C.1, was of the same general style as that illustrated on 
the left of the accompanying line drawing, while a new 
form is shown on the right. 

Both machines, it will be seen, are of the type in which 
radial hammers pivoted round the circumference of a 
pair of discs, driven at a speed of from 450 to 1000 revolu- 
tions per minute, strike the material as it falls through the 
casing, and by the process of this direct impact and by 
throwing it against the casing reduce it to the required 
degree of fineness. In the first example, the lower part 
of the casing is built up of screen bars, so that the material 
cannot pass out until it has been brought to a definite 
degree of fineness, but in the second type, of the 


grinding, when the casing becomes full of abrasive dust. 
If the pulverising is done wet, the wear on the parts is 
considerably reduced. The arrangement of the hammers 
on pivots allows them to relax in the event of anything, 
such as tramp iron, which cannot be broken up, being 
fed in; but centrifugal force keeps them out to their 
work in normal circumstances. It will be noticed that 
between the two hammers shown there are several inter- 
mediate pivot holes of varying radii. These are for the 
purpose of putting in replacement hammers, when the 
original hammers have worn to such an extent as to have 
lost the best of their shattering effect, but are still good 
for work as auxiliaries. 

The whole of the casing is protected internally by alloy 
steel lining plates ranging in thickness from lin. to 2tin., 
according to the amount of wear they have to resist. 
The upper half of the casing is hinged to the lower part, 
and is kept in place by its own weight, so that it is a very 
simple matter to examine the interior. The bearings are 
four shaft diameters long, and are ring oiled. They are, 
of course, fixed to the lower part of the casing. 

The machine is made in two sizes, of which the No. 1 
is capable of reducing flint and ballast, not exceeding 
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METHOD OF SUPPORTING BARS 


2}in. cube, to about jin. cube, and down to grit of tho 
required intermediate gradings at the rate of 5 tons per 
hour for a consumption of from 8 to 10 H.P. The No. 2 
machine will take larger material and will produce 15 tons 
per hour with from 18 to 20 horse-power. 








Office Heating Installation. 


FxeatuREs which, it is claimed, have never before been 
incorporated in any office building, form part of the 
warming installation and boiler-house equipment of the 
new headquarters building for Martins Bank, Ltd., Liver- 
1. This installation was carried out by Richard 
Crittall and Co., Ltd., of Bloomsbury-square, London, and 
has been in use successfully throughout the winter. 

Whilst it is impossible, in the case of plants of magnitude, 
to provide for complete automatic control, yet, by the 
use of oil fuel boilers, in conjunction with storage De page 
for heated water, it has been possible in this building to 
allow those boilers to operate at their maximum and most 
efficient load for not more than eight hours a day, during 
which time they heat the building and store in the cylinders 
sufficient heat to last until the lighting up of the boilers 
next day. During the hours of operation part of the 





circumference is left open at the bottom for the free 
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heat generated from the boilers is circulated at such a rate 
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OLD AND NEW FORMS -OF LIGHTNING CRUSHER 


pass the stuff through practically as fast as it can be fed in. 
Nevertheless, the new type of machine can be arranged 
to work with a grid bottom as the side plates are pro- 
vided with grooves into which bars can be slid to close, 
partially, the opening. The arrangement can be followed 
in the sectional drawing. It will be seen that special 
liners are then provided to hold the grid bars in place. 

The hammers, which are manganese steel castings, 
weigh about 601b. each, and are pivoted on pins with 
manganese steel sleeves. In normal running, however, 
there is very little movement of the hammer on its pivot, 
as centrifugal force keeps it distended, and the wear on 
the pins is inappreciable. It is, however, noteworthy 





amounts to about 5 tons, is prevented by inserting a non- 





that the makers find that the wear is accentuated by dry 





as will maintain the desired temperature. 


Roughly 
speaking, a third of the heat goes into the building, and 
the remaining two-thirds into storage cylinders. As soon 
as the storage temperature reaches the maximum limit, 
the temperature is regulated by thermostats, which shut 
down the burners. Water can be stored at 315 deg, Fah.., 
which is a few de; below boiling point at the head 
pressure of the building, and the lowest temperature to 
which it is allowed to fall is based upon the lowest tem- 
perature at which water is circulated in the heating system. 
The mean circulating temperature in the severest weather 
is 100 deg. Fah., and the low limit of storage is therefore 
about 110 deg. Fah. 

One of the most important problems dealt with is that 
of supplying to the panel system and to the heater batteries 
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water at the required temperature from a storage system 
in which the temperature is varying. The device which 
carries out this function, the modulator, is a form of 
thermostatically controlled three-way valve. It is so dis- 
posed that, for as long as the circulation temperature in 
the system to which it is applied continues at the pre- 
determined figure, the water in the heating system is 
continually recirculated, As soon as the temperature in 
the pipe system falls below this figure, however, the 
modulator thermostat, situated at a key position in the 
pipe system, actuates the modulator. A portion of the 
return water from the circulator system is then returned 
to storage instead of being recirculated, thus displacing 
from the storage sufficient ‘‘ superheated’’ water to 
restore the required circulating temperature. In the 
installation under description two modulators are provided, 
the one to the circulation on the panel system maintaining 
a specified temperature and the other controlling the 
supply to the air heater batteries. The panel warming 
system and the air heater batteries are both thermo- 
statically controlled. 

The control of the temperature in the banking hall and 
the offices and other occupied portions of the building is 
by magnetic valves actuated by room thermostats. In 
all cases the heating surface provided in the panel system 
is adequate for the maintenance of a temperature of 65 deg. 
Fah. under the severest weather conditions likely to be 
experienced in Liverpool. 








1000 H.P. Bevel Increasing Gears. 


Wuar are believed to be the largest bevel increasing gear 
wheels yet constructed for pump drives have recently been 
installed in the London County Council pumping station 
at Deptford, and effect the transmission and speed increase 
between the horizontal eight-cylinder oil engine and the 
Worthington-Simpson pumps. These gear wheels, illus- 
trated herewith, were supplied by David Brown and Sons 
Ltd., of Huddersfield. The main contractors were Worth- 
ington-Simpson, Ltd. The gears are designed to transmit 
1000 H.P. with a speed increase from 220 r.p.m. on the 
horizontal driving shaft to 283 r.p.m. on the vertical driven 
shaft. The gears themselves are made from nickel-chrome 
steel heat treated and hardened to give a tensile strength 
of 100 tons per square inch and have generated involute 
single helical teeth. The driving gear is in the form of a 
ring securely bolted to a spigoted flange turned integral 
with the shaft. The pinion is solid and is pressed and keyed 
on to the driven shaft. Both shafts are made of 0-4 
carbon Siemens Martin acid open-hearth forged steel. 

The journal loads are carried on white metal-lined split 
phosphor bronze bearings, and end thrusts are taken on 
Michell thrust bearings. Both the wheel and pinion are 
supported on both sides of the region of contact in order 
to give maximum rigidity of mounting and on the driving 
shaft a further steady bearing is provided at the outer end 
of the shaft. The Michell bearings are designed to carry 
the axial component of the tooth pressure, that on the 
driven shaft being required to bear, in addition to the 
tooth load, the weight of the shaft and couplings, These 
latter forces are designed, by suitably selecting the spiral 
angle of the gear teeth, to cancel out as far as possible 
under full-load conditions. 

The lubrication arrangements possess a number of inter- 
esting features. The circulation of the oil is effected 
through a Roloid gear pump driven by a single helical 
pinion engaging with a ring pressed on to the vertical 
shaft immediately below the driven gear. This pump is 
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carried on an independent bracket bolted on to a suitably 
disposed opening and facing on the side of the gear 
housi Oil is drawn from the main oil tank, which con- 
tains water-cooling coils and passes from the pump through 
an oil strainer back to a drilled passage in the pump 
bracket. This passage connects with two holes in the 








facing to which the bracket is bolted. These holes divide 
the flow, one being formed in the top half of the casing and 
the other in the bottom half. From the passage in the 
top half, oil is taken through pipes to lubricate the upper 
vertical shaft journal bearing and thrust bearing, and to 
provide a supply to the gear teeth, A similar system of 
piping connected to the lower passage supplies the driving 
shaft bearings and the lower shaft vertical journal bearing. 
By this arrangement it is ible to remove the upper 
part of the casing for inspection without dismantling the 
lubricating system ; alternatively, the pump and external 
oil connections may be removed without dismantling the 
rest of the gear. An independent pipe supplies the pump 
drive. Surplus oil from the system drains back into the 
bottom of the case and thence returns to the oil tank. 
Oil-retaining devices are fitted to both shafts to prevent 
leakage. An independent hand-operated pump is pro- 
vided for starting, stopping, and emergency purposes, 








Electric Spot Welding Machines. 


Wir# a view to overcoming the difficulties of obtaining 
a tight joint between a stud and a plate, as met with, for in- 
stance, in the construction of transformer tanks, the A.E.G. 
Electric Company has introduced the electric welder shown 
in the illustration below. The general practice hag been to 
drill and tap the plate, screw the stud into the hole, 




















ELECTRIC STUD )WELDING MACHINE 


and rivet and braze the underside. But experience has 
shown that leakage is liable to oecur, and the machine 
under consideration has been evolved to overcome the 
difficulty. Unlike the arrangement of the usual spot 
welder, both the top and bottom electrodes move. The 
right-hand top “ electrode ” is a plain steel member, with a 
crown point, the middle electrode is composed of copper, 
and that on the left is concentrically bored for the recep- 
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is turned to the central position and the middle electrode 
is lowered under the action of compressed air, which is 
admitted by the foot valve shown. As soon as contact 
with the plate has been made, the current is switched 
on, thus raising the welding point to a red heat, after 
which the foot switch cuts off the current and lifts the 
electrode. The turret is then turned so that the third 
electrode with the screwed stud is brought into the welding 
position when the weld is made by operating the foot 
switch as before, after which the head is lifted and the 
retaining cone is left on the welded stud, the cone being 
afterwards removed and reloaded with another stud. 
As the pressure is applied at the top and bottom of the 
plate, and as preheating is adopted, the machine obviously 
differs from orthodox spot welding machines. 

The machine shown in the second illustration is designed 
automatically to weld three spots simultaneously in a 
definite relative position in the same plane. It operates 

















TRIPLE SPOT WELDING MACHINE 


in a similar manner to a press or stamping machine, 
with safety devices to protect the operator, and is con- 
trolled by two grips which must be depressed simul- 
taneously. The drive is transmitted through a patented 
magnetic coupling, operating the three upper electrodes 
with a minimum spacing of jin. The electrode points 
are tapered and provided with.a cone, and the electrodes 
can be slewed through an angle to obtain different spacings. 
It is also possible to rotate the head so that the three 
electrodes can be placed in any desired position. The 
slotted table which carries the necessary clamping device 
forms the bottom electrode, and is common to the upper 
movable electrodes. There are three transformers, each 













Mlle 


til 
S 
set 


Driving Pads Spaced 
Alternately Between 
it Bolts 









i 
Se 





S 
N 






SS 






KEK 




















SSS an 
aN 
N 











Ss 
Y 
Y \j 























AT 


“THe ENGINEER” 


1000 H.P. Bevel GEARING FOR A PUMP DRIVE 


tion of the steel studs. The marked and cleaned plate 


to which the studs are to be welded is placed between 


the top and bottom electrodes on rollers, so that it can be 





moved easily, and the turret head is turned so as to locate 
the point of welding by means of the steel projection, 
which comes down on the marked spot. Next the turret 





rated at 10 kVA, and one pole of the machine is connected 
on the ends of the secondary windings, whilst the other 
three ends are connected to the three movable copper 
electrodes, each of which has a controller which cuts 
off the current on completion of a weld, and so prevents 
burning. A total of 360 welds per minute is possible. 
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New Pulverised Fuel System. 


On the occasion of a recent visit to the Adderbury 
Works of Duffield Coal Products, Ltd., near Banbury, 
we inspected under working conditions a three-furnace 
marine type Scotch boiler burning pulverised coal under 
the company’s patented system. The boilerisequipped with 
«Rational ” burners—shown in Fig. 3—and the powdered 
coal is supplied by a “Gyro” pulveriser embodying new 


Fic. 1—VIEW OF BOILER FRONT 


features of design, which is illustrated in Fig. 2. In the 
following article we describe the plant and give a com- 
parison of the operation of the boiler under hand-fired 
conditions and with pulverised coal firing. 

The boiler is a standard unit, and was supplied by the 
North-Eastern Marine Engineering Company, Ltd., of 
Sunderland. It is shown in Fig. 1, and has an external 
diameter of 15ft., a length of 11ft. 6in., and a total heating 
surface of 2600 square feet. The combined grate area of 
the three furnaces, which are fitted with the normal 
arrangement of fire bars, is 72 square feet, and the diameter 
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DETAILS OF BURNER. 


: FiG. 3—BURNER 


of the furnaces at the front is 4ft. The boiler was installed 
for the purpose of raising steam for works use, and no 
economiser, air heater, feed heater, or other heat-saving 
appliance is fitted. It is worked under natural draught, 
and has a short chimney of 5ft. diameter, which is carried 
up about 29ft. above the uptake connection. 

As will be clear from engraving, Fig. 1, the plant operates 
on the unit system, the coal being pulverised and delivered 
direct to the burners without the interposition of powdered 
coal bunkers and the requisite pulverised coal feeding 
devices, which form part of the bunker storage system. 








DETAILS AND ARRANGEMENT OF 





In the case of a battery of boilers the ring main system of 
supply would be used, the powdered coal being delivered 
to a single main from which supplies to each boiler would 
be drawn. In the particular installation we are describing 
the pulverising unit is placed to the left of the boiler, and 
the coal with the priming air is carried to the crescent- 
shaped burners by inclined pipes. It may be pointed out that 
the burner is fitted to the furnace without interfering with 
the normal firing door arrangement. Details of the burner 
are given to the left of Fig. 3. The design is such that the 
curved arc of the burner can be made longer or shorter 
to meet any required duty. It is essentially a turbine 





the coal-feeding mechanism. This mechanism, as shown 
in Fig. 2, is of the pusher feed type, which gives a positive 
feed of coal to the mill under all conditions. The new mill 
has been designed to deal with coal which has passed 
through a jin. screen, and with a moisture content up to 
6 per cent. As regards pulverising efficiency, recent tests 
have indicated that 95 per cent. of the coal delivered by 
the mill will pass through a 200-mesh screen of the type 
standardised by the Institution of Mining and Metal- 
lurgy, which has an aperture of 0:0025in. The mill is 
driven by a 30 B.H.P. motor, which ensures ample power 
for all possible conditions of working. A feature of the 
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Fic. 2—-SECTION THROUGH 


nozzle, in the casing of which the powdered fuel and 
primary air become intimately mixed, and are delivered 
to the furnace in the form of a flat ribbon. The com- 
bustion is completed in a very short time, and-the result 
is that the flame which begins within 6in. of the nozzle 
orifices very rarely extends over a greater length than 
some 3ft. to 4ft. from the burner. As may be noted from 
Fig. 3, it is usual to line the furnace with refractory 
material for about 4ft. The flame proceeds along the top 
of the furnace with a slightly downward sweep. 

The secondary air is taken in through the fire bars, 


al 4 ft of 
i Refractory 
Lining 


Firebars 





“GYRO'' PULVERISER 


mechanical arrangement is the provision whereby the 
mill can be directly over-driven or under-driven or side- 
driven by the use of gearing. The example we inspected 
was of the direct under-driven pattern. With the improved 
design, the small maintenance charges are confined, we 
are informed, practically solely to the renewal of beater 
tips, and for blades, with very occasional replacements 
of mill liner plates. All these parts are specially designed 
to facilitate easy renewals. As ascertained, maintenance 
costs for a Scottish installation, which has been in con- 
tinuous operation for 34 years, work out at below 2d. 
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SECTION THROUGH FURNACE 


“RATIONAL ’’ BURNER 


which are left in position. Any ash is dealt with in the 
usual manner and in @ normal way no slagging occurs, 
the ash particles fusing together, forming small globules 
which fall into the ashpit, whence they are periodically 
raked out. Very little ash dust has been found to enter 
the flue system, and at the time of our visit the gases 
issuing from the chimney were barely visible, with no trace 
of ash. The “Gyro” type of pulveriser has already been 
described in our issue of December llth, 1931; but the 
new 1-ton model illustrated in Fig. 2, is noteworthy for 
the improvements which have been made in the fan and in 








FURNACE FRONT 
ON FURNACE FRONT 


per ton of coal fired, while in the case of the Spanisi: 
i jon, which was described in THe ENGINEER of 
December llth, 1931, the mill maintenance costs 
have been shown to be only Id. per ton of coal 
pulverised. 
Test ResuLrs. 

Careful tests were made towards the end of last year, 

with the boiler under normal working conditions, the coal 


being carefully weighed and the feed water calibrated in 
measuring tanks. In each case tho boiler was worked under 
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natural draught conditions, with normal steaming for 
works purposes. 


Hand Pulverised 
Item. firing. coal firing. 
Period of test, hours eer aay ae 
Average pressure, lb. per square inch 170-7 .. 175 
Average feed temperature, deg. Fah.. . 96-1 81-0 
Average evaporation, lb. per hour 7,553 7,335 
Coal consumption, average, lb. perhour 1,187 1,175 
Water evaporated per lb. coal, Ib. actual 6°36 6-24 
Equivalent evaporation from and at 
SIS bg: WM, FN mice ee a ie 7-42 
Coal used ae emma Exhall .. Tamworth 
hards slack 
Fixed carbon, per cent. 53-2 48-95 
Volatiles, per cent. .. 34-9 27-80 
Moisture, per cent. 7-5 11-70 
Aa, DOE DONE 6 6 6k Fe oe 4-4 11-55 
Calorific value (as fired), B.Th.U. .. 11,880 9,920 
Price per ton, delivered .. .. .. 27s. 4d. 13s. 10d 
Thermal efficiency, per cent. 61-0 72: 


The comparative running costs of the two systems of 
firing are given below, and are based on an average hourly 
evaporation of 6500lb. per hour, working forty-seven 
hours per week and fifty weeks per year. 


Hand firing. Pulverised. 
Yearly evaporation 7 15,275,000 .. 15,275,000 
Yearly coal consumption .. 1071-8 tons 1092-8 tons 
Yearly coal cost, at 27s. 4d. . £1464 15 9.. —_ 
at 13s. 10d. -- . £755 17 0 
Yearly electric current. . Nil - 
(19,124 units at 1d.).. —- 7913 8 
Yearly maintenance .. .. .. Nil — 
(at 3d. ton) 1313 2 
Total annual cost .. . £1464 15 9 .. £849 3 10 


Using the above-named fuels, it will be seen that by 
the use of pulverised fuel on the system we have described, 
a yearly saving of over £600 has been achieved, represent- 
ing @ saving of over 40 per cent. on the hand-fired installa- 
tion, 








INSTITUTION OF NAVAL ARCHITECTS. 


THE annual meetings of the Institution of Naval 
Architects will be held in the Lecture Hall of the Royal 
Society of Arts, John-street, Adelphi, W.C.2, on Wednes- 
day, Thursday, and Friday, April 5th to 7th. The annual 
dinner of the Institution will take place on Wednesday, 
April 5th, at 7.30 p.m., in the Grand Hall of the Connaught 
Rooms. 


The following programme of proceedings has been 
arranged :— 


On Wednesday, April 5th, there will be a meeting in the 
morning at 10.30 o’clock, at which, after the transaction 
of the usual business, the new President, the Right Hon. 
Lord Stonehaven, will deliver his address. The following 
papers will then be read and discussed :—‘* Consideration 
of the Improved Forms of Modern Cargo Steamers and 
the Effect on their Operating Costs Due to their Low Fuel 
Consumption,” by Mr. John T. Batey and Mr. J. Leslie 
Batey ; ‘‘ Tonnage Measurement,’ by Mr. N. Gustav 
Nilsson. 


On Thursday morning, April 6th, the meetings will be 
resumed ‘at 10.30 a.m., when the following papers will be 
taken :—‘* The Use of Electric Welding in Warship Con- 
struction,” by Mr. C. S. Lillicrap ; ‘‘ Constructional Tests 
on Mild Steel Rolled Sections with Electrically Welded 
Joints,” by Professor B. P. Haigh; ‘ Stress Distribution 
in Fusion Joints of Plates Connected at Right Angles,’”’ by 
Professor E, G. Coker and Mr. R. Russell. At the after- 
noon session, at 2.30 p.m., the following papers will be 
considered :—“ The Effect of Wind in Ship Performance,” 
by Dr. G. Hughes; ‘‘ Screw Propeller Experiments with 
Models of Coasters,’ by Dr. F. H. Todd; ‘‘ The Effect of 
Local Hollowing Forward with Varying Type of Sections 
and Length of Entrance,” by Professor A. Lindblad, of 
the University of Michigan. There will be an evening meet- 
ing at eight o’clock, at which the following papers are to 
be taken :—‘* A Contribution to the Photographic Study 
of the Mechanism of a Ship’s Wake,” by Professor T. B. 
Abel; “ Preliminary Calculations of the Sizes of Gyro- 
scopes Required to Stabilise a Ship,’’ by Dr. P. Schilovsky. 


For Friday morning, April 7th, at 10.30 a.m., the follow- 
ing papers have been arranged :—‘‘ Naval Water-tube 
Boilers Experiments and Ship Trials,” by Engineer- 
Captain 8S. R. Dight, R.N.; “‘ The Problem of the Water- 
cooled Piston-rod in Two-stroke Cycle Double-acting Oil 
Engines,” by Dr. 8. F. Dorey ; “‘ Some Observations with 
Regard to the Problem of the Structural Design of the 
Pressure Hull of Submarines,” by Mr. R. L. Payne. The 
afternoon meeting will begin at 2.30 p.m., when Professor 
C. E. Inglis will read a paper on ‘‘ A Suggested Method for 
Minimising Vibrations in Ships,” and a paper on “ The 
Porpoising of High-speed Motor Boats ” will be contributed 
by Mr. W. G. A. Perring. 








THE sinking of the South Shaft of the West Rand Con- 
solidated Mines is claimed to : ave established several 
world records. It is the most rapidly sunk shaft on 
record, the cheapest shaft in point of cost, and the shaft 
on which work did not stop, day or night, for more than 
a year. The maximum vertical depth is 3920ft. The 
entire sinking programme was carried out with the help 
of 28 whites and a maximum of 240 natives. Instead of 
constructing a small temporary headgear, to be dis- 
mantled after the work was done, all the hoisting was 
carried out “ from grass ”’ by a full-size structure of steel, 
105ft. high. It was found advisable to make the shaft 
rectangular, with five compartments. Its measurements 
are :—Outside timbers, 29ft. 6in. by 11ft. 6in. The actual 
dimensions cut were 32ft. by 14ft. Each compartment 
measures 10ft. by 5ft. inside timbers. In May last 420ft. 
was sunk (a world record). Another record is in the matter 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Less Active Conditions. 


INDUSTRIAL conditions throughout the Midlands 
and Staffordshire are no brighter than they were, and very 
little business is passing in iron and steel. Demand in this 
area has, indeed, fallen away somewhat during the past 
week or so, and just when under normal circumstances 
it should have been experiencing the first beneficial 
effects of the development of the spring trade. No doubt 
the quietude is due to some extent to the general desire 
to restrict business until Budget plans are known. It is 
certain that consumers of iron and steel have become 
less inclined, during recent weeks, to purchase material. 
Whether next week’s quarterly meeting of the Midland 
iron trade in Birmingham will witness a renewal of 
buying is problematic, but with business so dull in most 
of the consuming industries no marked development of 
business is looked for. Midland constructional engineers 





Steel. 


District steel mills are working short time owing 
to lack of orders and specifications. Rolling programmes 
cannot be prepared in advance owing to the precarious 
inflow of business. Frequent changes of rolls are eating 
up possible profits. Structural engineers are depressed 
at the prospects. The number of contracts available 
is small, and competition for them is very keen. Some 
business has been released in response to appeals which 
are being made to find work, but it seems certain that 
many constructional projects are being held up by lack 
of finance. Rolling stock makers are a little better 
employed, but there is still room for great improvement 
in the volume of work procurable. In the finished steel 
branch selling prices are firmly held at the level fixed 
by the Steelmasters’ Association, as are the rebates 
approved for buyers confining their purchases to British 
material. The mills producing half-products are in a more 
satisfactory position now that Continental competition 
is less severe. Billet makers are reasonably active, as 
are Staffordshire re-rollers. In the latter department 
prices of foreign steel bars show a considerable margin 
as compared with the English material, but local re-rollers 
are getting more of the available business than they were 
some months ago. Until there is some speeding up of 


successful year, having made a profit of £48,959, as com- 
pared with £45,443 in 1931. To have been able to increase 


certainly most satisfactory. A sum of £10,000 has been 
placed to the reserve, which fund now amounts to 
£125,000, and £1000 to the contingency reserve, making 
this £13,500. 


report a very poor position, and most of the heavy engi- 
neering trades are having a quiet time. There is, for- 
tunately, an improvement in the lighter industries, 
and this is being maintained. Automobile engineers in 
Coventry and Birmingham are better engaged alike on 
home and overseas account, and the special steels required 
by them are in excellent request. There are slight stirrings 
of activity in the building trade, and local founders have 
received some good inquiries. The position is not so far 


pig iron. The hollow-ware and hardware trades are 
reasonably bright, and the tendency here is towards 
advancement. The heavy edge tool trade remains at the 
recent level with business unevenly distributed. The 
sheet metal industry is not over well supplied with orders, 
but lockmakers in Staffordshire are doing better. Quiet 
conditions rule on the Birmingham iron and steel exchange. 
Consumers have sufficient material to satisfy current 
requirements, and there is no inducement to buy forward. 
Material prices are, for the most part, firmly held, and 
there have been no changes of note in quotations up 
to the time of writing. The Central Pig Iron Producers’ 
Association has the price situation under consideration 
this week, but it is not anticipated that it will make any 
change in the existing rates. Very little interest is being 
taken in foreign iron and steel, and although supplies 
continue to reach this area, they nearly all relate to con- 
tracts placed some months ago. The general trade situation 
in the Midlands is disappointing, but is not devoid of 
improving prospects. 


Electricity and Sewerage Schemes. 


The Coventry City Council proposes to embark 
upon important electricity and sewerage schemes, and to 
apply for loans totalling £422,000 for this purpose. It 
suggests spending £107,300 on electric mains extensions 
and equipment. The General Works Committee asks 
for £1942 for flood prevention works at Foleshill, and 
£238,000 for the construction of various sewers. The 
Sewage Disposal Committee applies for £6550 for the 
acquisition of privately owned sewage disposal works 
in the added area, and for £68,000 in respect of extensions 
to the sewage disposal arrangements at Fenham and 
Baginton. 


Baldwins’ Trading Results. 

The past year has proved rather better for 
Baldwins’ Ltd. than its predecessor, though a net loss is 
again recorded. Trading profit at £190,599 is higher by 
£16,519, but against this has to be charged interest on 
the 6 per cent. and 6} per cent. “‘ A” debenture stock 
and the sinking fund on the former. A sum of £60,000 
is provided for depreciation. The net result of the year’s 
working s a loss of £30,224, which compares with a deficit 
of £45,995 in 1931. While a year ago it was possible by 
drawing upon the reserve to the extent of £20,000 to 
write off the loss and leave a credit balance of £1089, 
this is not possible on this occasion, and the firm had to 
carry forward a debit balance of £29,136. It is of interest 
to record that the joint concern—the British (Guest 
Keen and Baldwins) Iron and Steel Company—made 
a net profit on the year.of £38,110, which compares with 
£9890 for 1931 and a loss of £68,457 for the preceding year. 


Benefit from Tariffs. 


Mr. R. Ernest R. Canning, at the thirtieth annual 
meeting of W. Canning and Co., Ltd., who have just com- 
pleted a very successful year’s trading, as recorded below, 
attributed something of their success to tariffs. “‘ The 
introduction of tariffs,’ he said, “‘ which enabled many 
of our customers not only to increase their output, but 
also to have sufficient confidence in the future to warrant 
expenditure on new equipment, has been of considerable 
benefit to us. There is no doubt in my mind that further 
business will accrue in respect of this, since the large con- 
signments of manufactured goods which were dumped 
into this country prior to the tariffs must by now have 
been nearly dissipated. Manufacturers also are gradually 
overcoming the initial difficulties inherent in developing 
those new lines which, with the aid of tariffs, they can 
now successfully exploit. We have also gained substantial 
new business for equipment and materials from foreign 
firms setting up factories in this country.” : 


Canning’s Successful Year. 
W. Canning and Co., Ltd., have had another 


profits and output in such a difficult trading period is 


After all allocations and payment of 





of cost, which was kept at the low price of £28 per foot. 
The ordinary average runs about £35. 





dividends there is a sum of £19,229 left to carry forward. 


advanced as yet as to warrant increased purchases of 


consumption at the local works, however, the volume of 
business is likely to remain at a comparatively subdued 
level. District re-rollers quote small re-rolled steel bars 
£6 12s. 6d. per ton, and all-British bars £7. Soft billets 
are held for £5 to £5 7s. 6d., while sheet bars make £4 15s. 
upwards. Staffordshire hoops are £9 10s. delivered. 


Pig Iron. 


There is no change for the better on the week 
in the raw iron trade in the Midlands, and blast-furnacemen 
express disappointment with the position. While a number 
of the foundries in this area are busier, others are quieter, 
and the general volume of orders is not materially affected. 
Specifications against existing contracts are below antici- 
pations. Consumption generally is on a relatively small 
scale. Stocks of iron at the furnaces are still being added 
to, and are causing smelters some concern. - No change 
has been made in selling prices, which, at the time of 
writing, stand at £3 2s. 6d. for Northamptonshire No. 3 
foundry, £2 17s. 6d. for forge, £3 6s. for Derbyshire and 
North Staffordshire No. 3 foundry, and £3 1s. for forge. 
Demand for forge iron is almost negligible. The Central 
Pig Iron Producers’ Association holds its monthly meeting 
on Thursday, when the position will be reviewed. It is 
not considered likely, however, that there will be any 
alteration in the current rates, which have been in force 
for nearly two years. In the hematite department the 
price basis is unstable. Basic pig is being absorbed very 
slowly indeed. 


Finished Iron. 


Practically all the finished iron mills in this 
district are operating below capacity, and employment is 
uncertain, orders coming in day by day for small tonnages 
of material. The best grade bar mills remain the most 
favourably placed, but even here the quietude existing 
in the engineering industries is keenly felt. Makers see 
no reason to depart from recent selling prices, and they 
quote £12 per ton. In the Crown and common bar 
branches Lancashire houses are competing more keenly 
than ever for the business. They are quoting for both 
grades of iron prices lower than Staffordshire makers are 
prepared to accept. District sellers ask £8 12s. 6d. to 
£9 for Crown quality bars, and £7 15s. to £8 for common 
bars. The Black Country chain and cable and anchor 
trades are quiet and taking very little material, but 
prospects are brighter than they were. The tube industry 
is calling for fairly regular supplies of material, and tube 
strip mills are able to maintain selling rates at £10 7s. 6d. 
to £10 10s. per ton delivered. 


Galvanised Sheets. 


Galvanised sheet mills are again quiet. Overseas 
trade is very sluggish, conditions abroad not being con- 
ducive to expansion of business. Selling prices are 
unaltered. ‘Black sheets are in improving demand, but 
the bulk of trade is said to be below that normal at this 
time of the year. 








_ LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Electricity Supply Progress. 


SATISFACTORY progress in electricity supply in 
Lancashire, in the face of generally adverse industrial 
conditions, and in spite of strikes in the cotton trade which 
appreciably interfered with the consumption of current 
in the mills, was indicated by Mr. Alfred Shepherd at the 
annual meeting of the Lancashire Electric Light and Power 
Company, Ltd. Sales of electricity by the company 
increased by more than 20,000,000 units, or 9-1 per cent., 
compared with 1931, and trading profits were higher by 
nearly £19,000. Owing to its high efficiency, the aim of 
the management has been to make the greatest possible 
use of the Kearsley station, which has been responsible 
for nearly the whole of the increase in output during the 
past year. There has been a further slight improvement in 
generating efficiency, the coal consumption per unit 
delivered to mains being 1-36 lb., compared with 1-38 Ib. 
in 1931. Capital expenditure last year was higher by 
about £34,000 at £155,000, of which £152,000 was spent 
in distribution. A feature of the past year’s developments 
has been the steady expansion in the use of electricity in 
cotton mills, though Mr. Shepherd indicated that the chief 
new contract entered into was for the supply of current to 
the Manchester—Bury electric railway. The actual supply 
under this contract, however, was only inaugurated at 








the beginning of the present month. Previously, the 
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supply of electricity to the Manchester—Bury line had been 
furnished from the railway company’s own generating 
station. 


Lower Manchester Charges. 


Manchester Corporation Electricity Committee 
is, it is understood, to submit to the next meeting of 
the City Council proposals which, if approved, will result 
in reduced charges for current to industrial consumers, 
and also to domestic users, the reductions ranging from 
td. to $d. per unit. 


Obituary. 


Mr. Colin Mather, a grandson of the Colin Mather 
who, in 1820, originated the firm of Mather and Platt, 
Ltd., engineers, formerly of Salford, now of Newton 
Heath, Manchester, died at his home in Prestwich, near 
Manchester, last Friday, at the age of seventy-nine. Mr. 
Mather retired from the board of Messrs. Mather and 
Platt rather more than twenty years ago. 


Non-ferrous Metals. 


Price movements on the markets for non-ferrous 
metals during the past week have been irregular. Whilst 
both copper and spelter are fractionally lower on balance, 
the tendency in the case of tin and lead has been upward. 
Apart from lead, however, where fairly active trading 
has been reported at times, not much new business has 
been placed. The demand for standard copper has been 
on a restricted scale, and interest in the refined descrip- 
tions, also, has been relatively poor. On the whole, 
however, although standard brands have eased on the 
week to the extent of about Is. 6d. per ton, the market 
has been reasonably steady. Quiet trading conditions 
have been experienced in the tin market, but, partly on 
an anticipated improvement in the statistical position of 
the metal and partly in sympathy with American advices, 
values have firmed up and finished about £1 10s. per 
ton higher than a week ago The cable-making industry 
has shown more buying interest in lead, and the turnover 
in this metal has not been unsatisfactory. A rise of 5s. 
per ton has resulted in a partial recovery of the previous 
week’s loss. Spelter sales during the week have been on 
a small seale, and prices have fractionally lost ground. 


Tron and Steel. 


Little or no imprevement has occurred in iron 
and steel market conditions here. There are hopes of a 
seasonal spurt in the light castings trade, and in some 
instances engineers are handling a few more inquiries, 
but up to the present the foundry iron trade has not 
benefited. Buying of the latter is largely made up of spot 
transactions, and very few forward contracts are being 
entered into. For delivery to users in the Manchester 
district, Staffordshire and Derbyshire No. 3 are both 


quoted at 67s. per ton, with Northants at 65s. 6d., Derby- 


shire forge at 62s., Scottish foundry iron at about 82s., 
and West Coast hematite at from 80s. to 8ls. Bar iron 
sales are relatively few and of small importance, but 
prices are maintained on the basis of £9 15s. per ton for 
Lancashire Crown bars and £10 5s. for best quality 
material. Occasionally one hears of fair-sized orders for 
special steels, but the demand for almost all classes of 
heavy steel this week has continued slow, with reports 
of prospects among constructional engineers disappoint- 
ing. At the moment, the volume of inquiry for both iron 
and steel forgings is rather small. Boiler plates are held 
at about £8 7s. 6d. per ton, with small re-rolled bars at 
£6 12s. 6d., joists at £8 1ds., sections at £8 7s. 6d., tank 
plates at £8 17s. 6d., and large diameter bars at £9 7s. 6d. 
Sellers of Continental semi-finished steel materials report 
little business and for most descriptions of ‘‘ semis ” the 
bulk of the orders are going to home makers. 
BARROW-IN-FURNESS. 


Hematite. 


There are signs of a slackening in business in the 
hematite pig iron market. The demand is not as heavy as 
it was, and unless there is a restricted output in some works, 
stocks may rise. It would seem that buyers bought big 
tonnages some time ago, and are at present sufficiently 
stocked. Fortunately at Barrow the steel departments 
are taking a fair proportion of the output. The demand 
for iron ore is not as big as it was, owing to the falling off 
in the demand for iron, and both native and foreign 
qualities are experiencing a very quiet market. The 
steel trade remains on the easy side, with a few orders 
available, but the works have not a great list, and fresh 
contracts are needed to keep the rail departments at work. 
Hoop and special small sections are experiencing a 
moderately good trade. Fuelisin easy demand. Shipping 
is quiet. 
engineering. 








SHEFFIELD. 
(From our own Correspondent.) 


Steel Trade Prospects. 


THE complaint is made that the output of the 
majority of the steel works in Sheffield remains below the 
economic level, and that much of the work being done is 
unremunerative. Conditions are worst in regard to heavy 
crude steel, and the departments producing special steels 
and other newer lines are fairly busy. There is no expecta- 
tion of any big improvement in trade in the near future, 
but local manufacturers are optimistic enough to believe 
that production will increase steadily as the year passes. 


Lincolnshire Hopes. 


There are bright prospects of more employment 
for the steel workers of North Lincolnshire. First, it is 
expected that the Redbourne Iron and Steel Works, at 
Scunthorpe, will be reopened shortly by Richard Thomas 
and Co., Ltd. These works have been closed for over two 
years, but money has been expended recently upon the 
reconditioning of two large melting furnaces and the coke 


The same remark applies to shipbuilding and 





ovens, and now it is stated that, although the reopening 
may be a slow process, by the middle of June it is expected 
that all the coke ovens and furnaces will be in operation. 
The principal products will be sheet and tin-plate bars for 
the tin-plate trade of South Wales, for the production of 
which the plant is entirely up to date. 


Steel Furnace Output. 


At the Appleby Works, Scunthorpe, Sheffield, 
of the United Steel Companies, Ltd., a record output for 
an open-hearth steel furnace has just been accomplished. 
In one week 2592 tons of steel ingots were obtained from 
one of the 300-ton tilting furnaces, and it is claimed that 
this is the largest tonnage ever melted in a single furnace 
during such a period. There were thirty-three tappings, 
each yielding about 78 tons, the furnace dealing with hot 
metal. 


Bids for Trade. 


Under the auspices of the Sheffield Junior 
Chamber of Commerce and with the support of the Senior 
Chamber and many prominent firms, a ‘“* Sheffield Week ” 
is to be held in June, with the object of advertising Shef- 
field and local industries. By this means it is hoped to 
bring to the notice of outside firms the advantages of the 
city and the capabilities of Sheffield plants. This is one 
effort to bring trade to the district, and another attempt 
is directed towards increasing trade with Russia. Tn this 
connection the Sheffield Chamber of Commerce has 
officially expressed the view that it is a matter of urgency 
that a clearly defined policy of trade with the Soviet should 
be established. It is hoped that the visit paid to Shef- 
field by the heads of the Soviet Trade Mission (Arcos, 
Ltd.), including inspections of local works, will have a 
beneficial effect. 


Steel Tank Barge. 


A steel tank barge, 90ft. long, 19ft. beam, and 
64ft. deep, has been launched from the shipyard of 
Richard Dunston, Ltd., at Thorne, Yorkshire. This 
vessel, which is being fitted with two large portable steel 
tanks, capable of carrying a total of 135 tons of oil, is 
part of an order for two steam tugs and two tank barges 
which the firm has in hand for London owners. On com- 
pletion the vessels will trade on the Thames, and have been 
specially designed for this particular service. 


Railway Goods Depot. 


An enlargement of the Wicker (Sheftield) Goods 
Depét of the L.M.S. Railway is being undertaken in 
order to provide accommodation for the berthing of 
twenty-six more wagons. Railway lines are to be diverted 
to bring them inside the depét, and when the whole of the 
work is completed more wagons will be able to come in 


for loading and more drays will be able to take their goods | 


to the sides of the wagons. It is expected that the altera- 
tions will prove an economy, and will result in a speeding 
up of the service. 


Cutlery and Plate. 


There has been a welcome, although slight, 
improvement in the demand for high quality cutlery and 
electro-plate, but even so, the volume of trade falls con- 
siderably short of that of last year at the same period. 
One result of the popularity of holiday cruises has been 
an increased demand by the steamship companies for 
Sheffield cutlery. At the same time large quantities of 
cheap plate and cutlery for bazaars, coupon gifts, and 
export are being produced. Stainless steel and chromium- 
plated goods are in satisfactory request, and manufac- 
turers of safety razors and safety razor blades continue 
busily employed. 


Water Supply Scheme. 


An attempt is being made by the Wortley Rural 
District Council to obtain a water supply by boring opera- 
tions at Rod Moor, near Stannington. The work is being 
carried out under the supervision of a well-known firm of 
hydraulic engineers, and it is proposed to tap water- 
bearing strata, known as the Rivelin Grit, lying at a depth 
of 200ft. or more below the surface. If expectations are 
realised, a supply of up to 10,000 gallons an hour will be 
secured, and it is proposed to pump the water up and 
convey it by pipes to a small reservoir about a quarter of 
a mile away. : 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Teesside Merger. 


THE amalgamation of the Dorman, Long and 
South Durham iron and steel interests, which I fore- 
shadowed a few months ago, is now practically completed, 
and as a result only three independent firms will be left 
on Teesside—the Skinningrove Iron and Steel Company ; 
Gjers, Mills and Co.; and Pease and Partners, Ltd. The 
fusion will place under one control an aggregate nominal 
capital of over £20,000,000, and centralise on Teesside 
the most powerful steel combine in Great Britain. It will 
have an annual productive capacity of over 3,000,000 tons 
of steel. Although price terms of the merger have not 
yet been disclosed, it is understood that a considerable 
reconstruction of Dorman, Long’s capital will be involved, 
and it is not unlikely that a good deal of plant will be 
scrapped in order to concentrate output at those works 
which are geographically and technically the most effi- 
cient. It will bring under one control 20,000 men at 
present working, and the number of blast-furnaces avail- 
able for the new company will be forty-four, of which 
number only ten are in commission at the moment. At 
their peak periods of production, Dorman, Long’s have 
employed nearly 30,000 men, but at the moment their 
pay roll is something like 17,000. The South Durham 
Iron and Steel Company employs between 3000 and 4000 
men. The chairmanship of the new company has yet to 


be appointed, but it is generally believed that Mr. Charles 
Mitchell will assume that important position, with Mr. 
Benjamin Talbot, who is managing director of the South 
Durham Company, as an active director behind him. 
The name of the new combine will be Dorman, Long and 
Co. It was appreciated by all parties that the reputation 
of the builders of the Sydney Bridge was of such inter- 

national value that their name should be retained. A 
similar course was taken a few years ago when the Dorman, 
Long—Bolckow, Vaughan fusion took place. 


Cleveland Iron Trade. 


Continued expansion can be reported in the 
Cleveland pig iron trade, and another blast-furnace has 
been brought into operation this week at the South Bank 
Works of Dorman, Long and Co. This brings the number 
in blast on the North-East Coast to eighteen, as compared 
with thirteen at the beginning of the year. Demand and 
deliveries are both increasing, and bookings assure a more 
steady volume of employment. Home needs absorb the 
bulk of the output, but export trade is also developing a 
little more activity. To consumers on Teesside, No. | 
Cleveland foundry iron is 65s., No. 3 G.M.B. 62s. 6d., 
No. 4 foundry and No. 4 forge each 61s. 6d. North of 
England buyers beyond the Teesside district have to 
pay 2s. above the foregoing figures, and delivery prices to 
consumers in the Glasgow area are 3d. above the charges 
made to local users. Export prices are not controlled, 
and very low figures have been accepted. 


Hematite Pig Iron. 


Demand for East Coast hematite pig iron is 
also on an improved scale, and where possible it is being 
used in preference to Cleveland iron, owing to its com- 
parative cheapness. Stocks are being drawn upon to meet 
commitments. Market values are based on mixed numbers 
at 59s., with No. 1 quality at 59s. 6d. 


Iron-making Materials. 


There is no activity in the foreign ore trade. 
though deliveries against old contracts are being speeded 
up. The price of best Rubio is nominal at 15s. 3d, c.i.f. 
Tees. Good medium blast-furnace coke is weak at 15s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


There is now a much better flow of orders to the 
manufactured iron and steel works, and producers regard 
the outlook with a greater measure of confidence. Prices 
are firmly maintained. 

Coal Price Co-ordination. 

Keen interest is being taken in Northern coal 
trade circles in thé possible alteration of Part 1 of the Coal 
Mines Act. It has been made clear that if the Central 
Council of the colliery owners does not submit a scheme 
for the co-ordination of minimum prices in the districts, 
and for separate inland and export allocations, by the 
middle of April, the Government is prepared to introduce 
legislation to give the Board of Trade full powers to 
amend the present scheme. The aim is evidently to prevent 
price-cutting between districts, and the result will almost 
certainly be higher prices to the home consumer. Railway. 
gas, electricity and other large consuming undertakings 
will doubtless be already fully alive to what co-ordinated 
prices may mean to them, and will prepare their opposi- 
tion accordingly. Northumberland has secured a large 
home trade because of its enterprise in supplying southern 
districts with the kind of coal they require at a price 
acceptable to them, but much of this trade may be lost 
if the county is not permitted to compete against other 
districts under the threatened national regulation of 
prices. Any probable increase in exports will not com- 
pensate for the loss of home trade. 


The Coal Trade. 


There is no new feature in the Northern coal 
trade, and the outlook remains none too bright for the 
next few weeks. Recently some substantial orders have 
been booked and many contract shipments renewed, but 
these do not start until later in the season, and the bulk, 
being spread over the summer, do not promise any real 
pressure for supplies for definite periods. Bookings are 
irregular for early shipment, and individual positions vary 
considerably. Pits that produce the highest quality of 
fuel are having an anxious time, no less than those yield- 
ing the secondary grades. It is not usual for trade in gas 
fuel to be so quiet at this period of the year, but stocks 
everywhere appear to be heavy. There is no lack of North- 
umberland steam coal on offer for April, and prices, 
although unchanged, are holding steadily. Best large 
steams are obtainable at 13s. 6d. to 13s. 9d. Prime Wear 
large steam are moving slowly, but steadily quoted at 
15s. 6d. Prime Tyne show a slightly easier tendency at 
13s., but other qualities maintain a fairly good tone, with 
supply none too plentiful, and 12s. 6d. being firmly quoted. 
Graded coal is in good general demand, which is absorbing 
@ large part of the output of smalls. Best Northumberland 
smalls are quoted at 8s. 6d., Tyne prime at 9s., and 
secondary grades at 8s. Little activity is reported in the 
Durham section, all brands being abundantly offered, and 








practically without exception available at the official 
fixed minimum. Best Durham gas qualities are under 
pressure in the open market and prices are easy at 14s. 6d. 
Secondary gas moves slowly and weakly held at 13s. to 
13s. 6d. Coking unscreened are easy at 12s. 6d. to 12s. 3d. 
The bunker coal trade shows no animation. A few in- 
quiries are circulating, but the market position is un- 
affected; stocks are offering in excess of requirements. 
Best descriptions continue easy at 13s. 6d., with seconds 
weak at 13s. Gas coke is in moderate demand for ship- 
ment over the summer season. Stocks are not large, and 
increasing only slowly. Values are maintained, best 
qualities being quoted at 18s. and vertical at 21s. Patent 
oven stocks are considerable, makers finding a poor general 
inquiry. Good brands are easy at 13s. 6d. to 14s. 6d., 
superiors at 15s., and coke nuts at 16s. to 17s. 
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SCOTLAND. 
(From our own Correspondent.) 
Further Shipbuilding Orders. 


THe Ardrossan Dockyard, Ltd., has received 
contracts for two coasting steamers. One of the vessels 
is for London owners, and the other for a Clyde firm. The 
new vessels will be 135ft. and 120ft. in length respectively. 
The Ardrossan yard is well equipped for the construction 
of ships up to 275ft: in length, and includes a ship-repairing 
establishment, consisting of a dry dock and private fitting- 
out basin. The contracts just booked are the first received 
for a considerable time. A number of inquiries for new 
tonnage ‘are mentioned, and the feeling of confidence 
in the future of the industry has been strengthened by 
the latest statements regarding the Cunarder at Clydebank. 


Steel. 


Business has been rather disappointing during 
the past week or two, and inquiries from foreign and 
Colonial markets have fallen short of expectations. It 
is thought, however, that this is only a temporary lull, 
and that trade conditions will show a decided improve- 
ment during the month of April. The Canadian season 
opens about April 10th, and fair shipments are already 
arranged, while it is confidently expected that this year’s 
turnover will exceed that of 1932. Meanwhile, local orders 
for heavy steel are not up to expectations, although, 
in view of recent shipbuilding orders, an improvement 
cannot be long delayed. 


Steel Sheets. 


There has been a decided falling off in the 
demand for thin sheets, and this is partly attributed to 
Continental competition in the thinner gauges of black 
and galvanised descriptions. Specifications from the 
Far East and India are especially disappointing. 


Tubes. 


The inquiry for tubes is fully maintained and 
there are prospects of a good turnover in the ensuing 
months. 


Iron. 


Producers of iron bars and re-rolled steel bars 
stillexperience a very poor demand. Prices are unchanged, 
with the latter quoted £7 5s. home and £6 10s. per ton 
export. 


Pig Iron. 


The number of furnaces in blast in Scotland 
will be increased to six this week by the restarting of two 
at Gartsherrie belonging to William Baird and Co. The 
maintenance of stocks is principally responsible for this 
augmented output, business being still on meagre lines. 
Last week 1000 tons of pig iron arrived in this district 
from Millom. 


Wages in the Iron Trade. 


The joint secretaries of the Manufactured Iron 
Trade Conciliation and Arbitration Board have been 
notified that the average net selling price of iron during 
January and February last has been certified as 
£9 19s. 4-79d. per ton. This means that the basis rates 
of wages will be increased by 2} per cent. 


New Market for Barytes. 


The Arran Barytes Company, Ltd., Sannox, 
Arran, after operating for about four years, has captured 
practically the whole of the Scottish market for this 
mineral. An effort is now being made to find new outlets 
in England and overseas. Barytes, as produced in_ the 
company’s mill in Glasgow, answers the highest require- 
ments of fineness. Hitherto the production of barytes 
in Britain has lagged behind consumption, and imports 
have on occasion amounted to as much as 40,000 tons per 
annum. 


Coal. 


The Scottish coal market has developed further 
weakness during the past few days, owing to a further 
decline in home demands and restricted demands from 
abroad. All descriptions of fuel are in need of fresh orders, 
and prices generally tend to weaken. All descriptions of 
fuel are plentiful for prompt shipment. Aggregate ship- 
ments amounted to 260,180 tons, against 228,952 tons in 
the preceding week and 249,267 tons in the same week 
last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Bedwas Strike Over. 


AFTER being on strike for five weeks, the Bedwas 
miners returned to work on Monday last, most of them 
to meet with disappointment. The futility of the strike 
has been evident for some time to all except the men on 
strike. The miners’ leaders did their utmost to support the 
workmen, but must have realised there was little or no 
prospect of success attending the drastic measures adopted 
by the Bedwas men and less likelihood of the rank and 
file throughout the coalfield actually coming out in 
support of them. The lack of interest displayed by the 
South Wales miners generally on the question of whether 
notices should be tendered showed only too plainly their 
apathy, and it was not surprising therefore that when the 
Executive Council of the South Wales Miners’ Federation 
met on Thursday last week it decided to recommend the 
Bedwas men on strike to return to work as places were 
available for them. This recommendation did not find 
favour with the Bedwas lodge, and the members declined 


to accept the Executive’s advice. As a consequence, 
the Executive Council again met on Saturday, and after a 
hard struggle the Council reaffirmed its previous decision. 
The Bedwas miners met on Sunday evening to consider 
the situation, and after four hours’ lively discussion the 
men finally accepted the position. As a matter of fact, 
the voting was so close that the Chairman as good as told 
the men that they could do as they liked, but the pits were 
open for them. The result was that early on Monday the 
strikers flocked back to work, only to find that there were 
already 800 men down the pit. They seem to have been 
surprised at this, and believed that the number was only 
about 400, though daily reports had appeared that between 
700 and 800 men were working while the strike was on. 
However, the men’s names were taken, and the colliery 
company is posting each day at the pit head a list of men 
required to resume work. Thus ends an unpleasant episode 
which at one time menaced the peace of the coalfield, 
and which has certainly done it no good from the point of 
view of business and orders. 


Coal Trade Conditions. 


Shipments of coal and coke from the leading 
ports in this channel were not at all satisfactory last week, 
as the total only came to 361,785 tons, as compared with 
418,450 tons for the preceding week and with 367,050 
tons for the corresponding period of last year. The 
conditions all round were unusually quiet, and certainly 
some of the collieries, including those producing the best 
quality steams, worked more irregularly than usual. The 
inquiry from all directions was very inactive, but especially 
so from France and Spain. The week finished up with 
forty-four idle tipping appliances at the various ports 
between Newport and Swansea, and even this week has 
not opened too favourably, as on Monday the number 
of appliances idle was thirty-two, though it should be 
pointed out that Swansea was in an exceptional position, 
as all tips were engaged and there were three steamers 
waiting to load. Business for current shipment is un- 
questionably slow, but should shortly improve to some 
extent. As regards contract operations, foreign com- 
petition has unfortunately prevailed in several cases of 
late, and must be regarded as formidable when any 
business comes along. Hopes are, of course, entertained 
that the order for 220,000 metric tons of locomotive coals 
for the Egyptian State Railways will be locally placed for 
Monmouthshire qualities. Since last week further details 
have come to hand regarding the tendering, and from this 
it is seen that the lowest prices for the supply of the whole 
of the railways’ requirements were put in by T. Beynon 
and Co., Ltd., whose prices were 24s. 3d. c.i.f. and 17s. 10d. 
f.o.b. The prices have to hold good for fifteen days, and 
it will probably be next Monday before the news comes to 
hand of the contract being actually awarded. The 
Brazilian Central Railways were at one time regular cus- 
tomers of South Wales, but it will be recalled that a year 
or so ago Germany secured a substantial order on the 
barter basis. Recently prices were asked for in respect of 
rather over 200,000 tons of coal for delivery at Rio de 
Janeiro, but from all accounts the prospects are that the 
business will go to Germany. Apart from the question of 
payment conditions, it is understood that German prices 
are appreciably below those quoted for Welsh qualities. 
In the case of the inquiry on behalf of the French Marine 
Authorities for 30,000 tons of coal or patent fuel, the 
report is to hand that only one cargo of coal of about 
5000 tons has been placed for Welsh coals, and the balance 
of the order has gone for French patent fuel. The Greek 
State Railways have also purchased two cargoes of Russian 
coal, though the utmost efforts were made to secure the 
business for this district. The Cardiff Corporation has 
placed contracts with local collieries for its requirements 
over the next twelve months. Tenders had been sub- 
mitted for over 50,000 tons of duff, and over 16,000 tons 
of various other qualities of coal and coke. The Danish 
State Railways have asked for prices for about 19,000 tons 
of large steam coal to be shipped in five cargoes from April 
to June, but it is questionable whether much of this busi- 
ness will come to South Wales. The Lithuanian Railways 
have also invited tenders for 60,000 tons of locomotive 
coals for shipment over the second half of the year and 
the early part of 1934. 


Miscellaneous Items. 


South Wales is particularly interested in the 
report that the National Federation of Iron and Steel 
Manufacturers has completed its scheme for reorganisa- 
tion and unification of the industry throughout the 
country, and official details of it are eagerly awaited. 
Already some details of the scope of the scheme have 
appeared, and the reception accorded them is mixed, the 
contention being that the monopoly which it would establish, 
and the destruction of individual enterprise which the 
scheme involves, would be bad for industry generally. Last 
week-end pit-head baths were opened at the Emlyn 
Colliery, Penygroes, and at the Beynon Colliery, Blaina, 
these being in connection with the Miners’ Welfare Scheme. 
At the Emlyn Colliery the installation has cost £16,000, 
while that at the Beynon Colliery entailed an expenditure 
of about £15,000. Mr. J. E. Emlyn-Jones will be elected 
on Friday of this week the new President of the Cardiff 
Chamber of Commerce, and the Vice-chairmen will be 
Mr. G. Leighton Seager and Mr. H. H. Merrett. On April 
7th there is to be a meeting of Cardiff tradesmen, including 
merchants and importers, convened by the South Wales 
and Monmouthshire Industrial and Development Council, 
to consider the possibilities of exchange and payment of 
goods by barter. The quarterly meeting at Swansea on 
Saturday of anthracite colliery enginemen, stokers, and 
craftsmen’s delegates unanimously agreed that pressure 
should be exerted for a substantial increase in wages for 
craftsmen to be included in the next general agreement 
with the owners, and the abolition of piecework. 


South Wales Docks Traffic. 


Official details of traffic at the six docks under the 
control of the G.W.R. Company in this district have been 
issued for the month ended March 12th. They show that 
imports and exports came to 1,789,720 tons, as against 
2,097,046 tons for the corresponding period of last year. 








Taking the whole of this year to March 12th, imports and 


exports aggregated 4,751,529 tons, as against 5,294,660 
tons for the same period of 1932. Imports of iron and steel 
goods came to 57,917 tons, as compared with 190,924 tons 
during the same period of last year. 


Current Business. 


Operations in anthracite coals continue steady, 
and collieries producing these coals will be busier still 
shortly, as the shipment of supplies to Canada will be 
brisk. Steam coal, however, remains quiet, with the excep- 
tion of certain special grades. Orders for large coals are 
badly needed, and their absence is causing many under- 
takings great difficulty, as the production of sized qualities, 
for which there is a demand, is considerably restricted. 
Coke is in rather quieter request and patent fuel orders are 
scarce at the moment. Pitwood is easy on the basis of 
18s. 6d. to 19s. 6d. 








LAUNCHES AND TRIAL TRIPS. 





Steet Tank Barce; built by Richard Dunston, Ltd., 
Thorne, near Doncaster, to the order of London owners ; 
dimensions, 90ft. by 19ft. by 6ft. 6in.; to carry 135 tons of oil ; 
launch, March 21st. 


Fiona, steamship ; built by Caledon Shipbuilding and Engi- 
neering Company, Ltd., to the order of Colonial Sugar Refining 
Company, Ltd., Australia; dimensions, 285ft. by 44ft. by 
29ft. 4in.; to carry molasses and general cargo. Engines, triple- 
expansion ; constructed by North-Eastern Marine Engineering 
Company, Ltd.; launch, March 22nd. 

Steet Tank Barce; built by Richard Dunston, Ltd., 
Thorne, near Doncaster, to the order of River Lighterage Com- 
pany, Ltd., London ; dimensions, 90ft. by 19ft. by 6ft. 6in.; to 
earry oil in bulk ; launch, March 23rd. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





OrmMerRop Suapers, Ltd., Hebden Bridge. Mr. C. W. B. 


Crossley has resigned his directorship in this firm. 


DRYSDALE AND Co. have removed their London office to 
Fenton House, Billiter-street, E.C.3. Telephone number, 
Mon. 1671. 


CrossLEY AND Co., Manchester, and Craven Brothers (Man- 
chester), Ltd., Reddish, Stockport. An agreement has been 
made between these two firms whereby Craven Brothers have 
now the sole manufacturing and selling rights for the Swiss 
rigid milling machines. 

CRrossLEY AND Co., Manchester, and Kitchen and Wade, Ltd., 
Halifax. The agreement made between these two firms to 
amalgamate and manufacture the Swiss rigid milling machines 
has been cancelled and Mr. C. W. B. Crossley has resigned his 
directorship in Kitchen and Wade, Ltd. 


Mr. Joun WiiiramM Hatt and Mr. Harry Jackson, consulting 
engineers, of 25, Temple-row, Birmingham, have dissolved 
partnership as from March Ist, 1933. In consequence of advanced 
years, Mr. Hall retires and the business will be carried on at the 
same address by Mr. Jackson, under the title of ‘* Messrs. Hall 
and Jackson.” 








Batpwins Lrp.—We have received from Baldwins Ltd., 
Queen Victoria-street, E.C.4, a little book which opens with a 
brief history of the firm and details of the activities of its many 
branches, follows on with a number of useful tables, mainly 
connected with the products of the company, and ends with a 
few first-aid notes and space for memoranda. 


Tue IvNsTITUTION OF MINING AND METALLURGY.—The gold 
medal of the Institution of Mining and Metallurgy, the highest 
distinction in its power to confer, has been awarded to Sir , 
Cadman, in recognition of his work in the advancement of 
technical education and the development of the mineral indus- 
tries, and of his distinguished public services. The following 
awards have also been made :—-The Consolidated Gold Fields 
of South Africa, Ltd., gold medal, to Mr. Charles Arthur Banks, 
M. Inst. M.M., for his paper on “* Air Transportation of Gold 
Dredges in New Guinea”’; the Consolidated Gold Fields of 
South Africa, Ltd., premium of forty guineas, conjointly to 
Mr. J. L. Francis, A.R.S.M., Assoc. Inst. M.M., and Mr. John C. 
Allan, A.R.S.M., Assoc. Inst. M.M., for their paper on ‘‘ Driving 
a Mines Drainage Tunnel in North Wales’; the William 
Frecheville students’ prize of ten guineas, to Mr. Gordon J. 
Williams, A.O.S.M. (Otago), Stud. Inst. M.M., for his paper on 
“The Genesis of the Perrunal-La Zarza Pyritic Orebody, 
Spain.” 

TREVITHICK CENTENARY EXHIBITION.—<A special exhibition 
to commemorate the death of the celebrated engineer, Richard 
Trevithick, which occurred on April 22nd, 1833, will be on view 
in the Main Hall of the Science Museum, South Kensington, 
from March 3lst until the end of June. Among the objects 
exhibited are :—Oil portrait of Trevithick, by John Linnell, 
1816; marble bust, by Francis Burnand, c. 1855; Trevithick’s 
model locomotive, c. 1798; contemporary drawings of Trevi- 
thick’s rail locomotives, 1803-4; portion of the Penydarran 
tramroad on which Trevithick’s South Wales locomotive ran in 
1804 ; Trevithick’s high-pressure engine, by Hazeldine, c. 1805 ; 
original engraving of the London locomotive of 1808; Trevi- 
thick’s threshing engine, 1811 ; boiler flue and cylinder from an 
early Trevithick engine ; original Rastrick drawings of Trevi- 
thick engines, c. 1812; a collection of holograph letters from 
Trevithick to Davies Gilbert, 1802-1828; Trevithick’s account 
books, 1797-1816 ; Trevithick’s draft letter books, 1812-1816 ; 
letters and other documents relating to Trevithick in the 
Goodrich collection ; J. V. Rastrick’s notebook with particulars 
of a Trevithick single-acting expansive engine, 1813. 


INSTITUTION OF ENGINEERS-IN-CHARGE.—If anything, the 
annual dinner of the Institution of Engineers-in-Charge last 
Friday seemed to be more largely attended than usual. Under 
the chairmanship of Colonel Restler, the President, who was 
supported by many notable engineers, particularly representa- 
tives of the public services, it was carried through with con- 
sae success. The toast list was fairly long, but many of 
the speeches were tempered with stories—some quite irrelevant 
—which lightened their more serious aspects. The honour of 
proposing the health of the Institution was entrusted to the 
President of the Institution of Mechanical Engineers, Mr. Alan 
Chorlton, who developed his familiar thesis that the political 
affairs of the kingdom would be better administered if engineers 
were in charge. Colonel Restler, of course, replied, and, in 
the course of his speech, reviewed the rise and development of 
the Institution. The other speeches were “Our Guests and 
Friends’ and the ‘“ Public Services,” both admirably dealt 
with, and ‘‘ The Chairman,” which, to the pleasure of everybody. 
was proposed by Captain Penn’s son. The acknowledgment 
was briet, but effective, and the company settled down to enjoy 
the conclusion of a musical programme which had been inter- 








spersed amongst the toasts. 
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Current Prices for Metals and Fuels. 




















IRON ORE. STEEL (continued). FUELS. 
N.W. Coast— Home. Export. SCOTLAND. 
a PRU EN Soke tas pe chy: as paeee 15/— to 20/- | N.E. Coast— £ s. d. £ s. d. | LANARKSHIRE-- Export. 
(1) Spanish SE RPS ae RE EE 17/- to 24/— Rite eee ak ani nt eee Os 715 0 (f.0.b. Glasgow}—Steam .. .. .. «ss 14/- 
N.E. Coast— Angles .. .. ee a yee ae. ” ” Ell mek 20a el wee werinwies 14/9 
wing Vidriabicis 2) fee cesty of 18/- to 21/- Boiler Plates (Marine) 1010 0. _— is ss ei it, fy: 404 dh mare 15/3 
Pebadae ays eyes fr pes aieuap & 15/3 & » (Land) .. 10 0 0. ~ i $5 Beobleb ia les anos 14/6 
Tylate Gs a FO en BE Ol: THIBOG =< 4 Dealt Clee i Ay, 11/6 
¥s es; Sa Heavy Rails .. .. .. 810 0. - ” ‘ Singles PARR EO 10/6 
Fish-plates .... a. Ow - AYRSHIRE— 
PIG IRON. Channels. .. .. .. 10 5 0. £9 to £6 Se. | (Lob. Ports)}—Steam .. .. .. .. .. 12/3 
Home. Export. Hard Billets .. ap a Me ae ”» és Jewel Rited. beiaearlr ii:inel x: ech 16/- 
£ s. d. Se 4 Soft Billets .. 4 a Ae ca P* a7 Woebea iew. bat geese oe ad 13/9 
(8) Goostann— N.W. Coast— FiresHiRe— 
Hematite 'é.@ B (f.0.b. Methil or Burnt- 
No. 1 Foundry 310 0 page "2 a ey. ill gale ois ae 2/— to 12/6 
No. 3 Foundry S$ E'@::. - ea Fomor grextlos? Unsereened Navigation Deiat ct gp Ree Te 
Light Rails 712 6to 715 0 F P 2/8 
es : ! WMG on ce sty Yee 
N.E. Coast— Billets ; 610 Oto 9 0 0 
BE Syiisn ER ficlanccckk Seiki. isats ues, om 1 
Hematite Mixed Nos. .. 219 0 219 0 MANCHESTER— : / : 
No. 1 > 19 6 219-6 " GG gisisidote nase ot ee ten wee bert DQ OONOS 
~ ries Lataesheehe eng: ha heated, ou Bars (Round) om le igs) ee Loratans— 
(f) Cetand—"' Small R: d 612 6 f ; 
=< oe yy » (Sma } Hound) . (f.0.b. Leith)—Best Steam .. .... .. 12/6 
Silic I brsauthsy line : Hoops (Baling) | ae 915 0 Secondary Steam... .. . emcees 11/6 
ey ey gy ae Spghsice » (Soft Steel) 90 0.. .. 815 0 DUM as. ne wn sat ink ins’ aor OARS 
No. 3 G.M.B... oe oe 218 6 Plates ” , 817 6to 9 2 6 Miia. on ry ik . a ee 11/- 
Me. 4 Foundry oa. 6 217 6 (Lanes. Boiler)... 8 7 6. ; : 
. : b ” DR Ss 1st ers At lieth Fark sencplie ast, SO Re Ree 
No. 4 Forge ee ea, 217 0 SHEFFIELD— 
Mottled ri 3 0 6 216 6 Siemens Acid Billets 9 2 6 (basis) (8) N.W. Coast ENGLAND. 
White 3 0 6 216 6 Hard Basic 8 2 6Band8s 12 6 | SAS Spates’ ale nena paar marines Sy” 
MrpLanps— Intermediate Basic 612 6and7 2 6 Household .. ©. .. .. .. «+ «+ 33/6 to 45/- 
(e) Staffs.— (Delivered to Station.) Soft Basic 515 0... .- d N. Coke GN an Ge mie f ; ++ Abn de /- 
aan eee Hoope 2.10. 0%0.9:16. 0 mperene = Bi 
North Stafis. Forge nie ait 09 ; Soft Wire Rods cm re BROE. Qingidie « - es con EIS ali Ree TONES he / = 
: M wps— Second Steams ......._ .. . «+ 12/6 to 12/9 
” »  Foundry.. 3 ": , MIDLANDS 
Small Rolled Bars Steam Smalls... .... .. . 8/6 
(e) Northampton— (all British) 7 0 0% 785 06 RN cs as 6 ee eal Oe 6 
ee Se ee et Small Re-rolled Bars .. 612 6to 617 6 mre 
Forge 217 6.. .. Billetsand Sheet Bars .. 5 0 Oto 5 7 6 . peo ain 
y = it oe ot BM re ee A 
ey Caled Galv. Sheets .. 1115 Oto13 15 0 1010 0 natn ahs Mase 
. E pine (2) Staffordshire Hoops 910 0 - oe RC ati tg Eee cata inne. / 
OOM. 5. nc, ee OD es H hold 25/- to 37/- 
DD che ilcice Solan aiden ai oh Re (4) Angles .. oe ae ee BES, ho ar ~ aye ait 
(d) Joists 815 0 Foundry Coke ee oe ee oe oe oe 24 /- 
(8) Lincolnshire— (d) Tees ae es ee SHEFFIELD— Inland. 
No.3 Foundry .. .. ‘eae - (d) Bridge and Tank Plates a es. Best Hand-picked Branch .. 27/- to 28/- 
No. 4 Forge .. .. .. ve oes Boiler Plates .. -- 8 5 Oto 8 7 6 r South Yorkshire Best .. .. 23/— to 24/— 
Basic .. .. .. .-- res : be : ed sie alt South Yorkshire Seconds .. 18/— to 21/- 
(4) N.W. Coast— Derbyshire Best House. . .. 22/- to 23/6 
W. Lancs. and Cum.— NON-FERROUS METALS. Derbyshire Best Brights ..18/- to 20/- 
13.15 6 (a) SwansEA— Screened Seconds.. .. .. 17/6 to 19/ 
Hematite Mixed Nos. .. 4 0 6(b) Tin-plates, I.C.,20by 14 .. .. f.o.b. 15/6 to 16/- KitchenCoal.. .. .. .. 16/6 to 17/6 
(4 5 6(e) ey eee eer er re 150 2 6 Best Screened Nuts .. .. 17/— to 18/6 
-" (three months) .... .._ .. 150 17 6 Small Screened Nuts .. .. 16/- to 16/6 
: 7 = : Copper (cash) wre GS PE cioe3 de tebe dcp te 2s. 2 6 YorkshireHards .. .. .. 17/— to 18/- 
gs OgeT ye nase 28 7 6 i Ss Ain, vo Leto ihe 
MANUFACTURED IRON. » (three months) 28 7 6 Derbyshire Hards | 
cT Spanish Lead (cash) .. .. .. .. : 10 10 0 Rough Slacks.. .. .. .. 8/6to 9/6 
Home. Export. i »» (three months) .. .. .. 1013 9 NuttySlacks.. .. .. .. 7/-to 8/6 . 
£ s. d. £ s. d. Spelter (cash) te Sines cae Pete Ei, ak 1411 3 Furnace and Vouuiey Coke (Export), f.o.b., 14/6 to 15/6 
ScoTLanp— pe (three months) et aa eset cea ee) ae 
Crown Bars | BE Bees 9 5 0 ciao CarpiIrF— (9) SOUTH WALES. 
Ditties cod sth i davoree po pock, Sy a eee fy ; per! Steam Coals ; 
rs res een — 2 epee te peg on «she Best Smokeless Large... .. .. .. .. 19/6 to 19/9 
N.E. Coast— ot Electrolytic .. .. .. Poe 3410 0 , 
I . Second Smokeless Large .. .. .. .. 18/9 to 19/6 
tron Rivets ... Tees Oo..." J, 3 ae * ee ees 61 0 0 
‘ Fi ay Best Dry Large .. .. .- -- «- «+ 19/- to 19/6 
Common Bars ea. ee oa Tubes (Basic Price}, Ib... .. ‘ 0 010 Ordin lag Md 17/9 to 18/3 
Best Bars fe ae i eee - Brass Tubes (Basic Price), Ib. .. .. .. 009 : Mra ee PP AST bP i 
j Best Black Vein Large.. .. .. .. .. 18/3 to 18/6 
Double Best Bars.. .. 1015 0... .. - ER ee eee ee 0 011} 
Treble Best Bars 1 5 0 Lead, English 125 0 teeing. "eg a eaten 
ee aa id ea HIRES aad eed Best Eastern Valley Large.. .. .. .. 17/7} to 17/9 
Lancs.— s elte ss ha PEO i ras 14 ml 0 Ordinary Eastern Valley oa UL a ae SOMES. 1/6 
i fs’ ie Saas a Pe mee NN lansing}: Best Steam Smalls dl ous viene ee. wo ae 
Best Bars .. .. .. 10 5 0 . Aluminium (per ton—raw ingot) .. £95 Ordinary Smalls .. .. .. .. .. .. Mj-to13/- 
Se eee Or eee — 2 —-—— ———-— - Washed Nuts... .. . vi ee Sn, ap eee 
No. 3 Rhondda Large . +3 Vga est dcnge eee te BRO 
S. Yorxs.— Z FERRO ALLOYS. rs = Smalls.. > iaey tt vera Ess 
Crown Bars .. .. .. 915 0.. .. ¢ Tungsten Metal Powder .. .. .. 1/10$ per lb. Wat 82h oG Toe ee 
Best Bars .. .. .. 1015 0.. .. * Ferro Tungsten .. .. .. .. .. 1/7} per lb. i » Through .. .. .. .. 15/6 to 16/- 
ONS mine et etd Ge Gren, ne F Per Ton. Per Unit. i) 2 i gee ee) ME gees 
MIpLanps— Ferro Chrome, 4 p.c. to 6p.c.carbon .. £23 7 6 8/- Foundry Coke (Export) oh pass: ee Cn ae 
Crown Bars .. AS Bte-9. 5.0 a o »  6pe.to8pc. .. .. £2215 0 7/6 Furnace Coke (Export) .. .. .. .. 15/6 to 16/6 
Marked Bars (Stafis. yeas ee pts. _ ” Sp.c.tol0pc... .. £22 5 0 fs pS ER ye a ear ae at 22/- 
Nut and Bolt Bars .. 8 0 Oto 810 0 : » » Specially Refined... Pitwood (ex ship) ioe amoaddty .) Fees 
Ges Tube Strip .. .. 10 7 6to1010 0 as ” »  }Max.2p.c.carbon .. £3410 0 11L/- SwaNnsEA— 
vy se +» lp.c.carbon .. £3610 0 14/- Anthracite Coals : 
Teme Tmantes ser eters 3 csi i j » 0°70p.c.carbon £42 2 6 16/- Best Big Vein Large .. .. .. .. -- 36/- to 38/6 
» carbon free .. lf; per bb. * Seconds . Seite it's tag iat bse td, nl 
STEEL. (d) Sahiatid Cliocianedll aae e. eed con ceiuamath, ene. a a 
6) Home. (7) Export. | Ferro Mangahese (per den): .. ++ £1015 0 for home Machine-made Pelton... dpe. shia dy-eht ret ee 
£6. d. fits. Ge o ” .. ++ £915 0 for export Wee weet See ail, I eee 
(5) ScorLanp— », Silicon, 45 p.c. to 50 p pec. .. .. £13 10 Oscale 5/— per OR Ook 50H 4k Sts UM era eee eee 
Boiler Plates(Marine).. 9 0 0.. .. 810 0 unit Peas WS “Saal ERR Be Sanden? bi ee 
2 » (Land) — _ , *” 75p.c. .. .. «+. «. £1915 0Oscale 6/- per _ Breaker Duff gait, 1sierasie teed 8/6 to 9/- 
Ship Plates, jin. and up 8 15 0 715 0 unit Rubbiy'Oulms* v.08... ane 7 Sih e/etert O76 
Seetiede:.. 35 Coat Se 8 r*~ Pe ~g Veomdrem'’ O92 ORS, See as Steam Coals : 
Steel Sheets, }in. “ec San ere 715 0 » Molybdenum... -. «+ 6/3 per Ib. ph apd A Sie ee eR di oe 20/— to 20/6 
Sheets (Gal. Cor. 24 B. G. ) 1] 5 0-10 Ton 10 0 0 » Titanium (carbon panes +» «+ Qd. per Ib. Seconds .. BAe eae nae ceey peahere XL Lle 5. er 
Lots and Upwards Delivered Glasgow Stations. | Nickel(perton) .. .. .. .. .. £245 0 0 Smalls .. . asd cies dite wel bea. lae-e aie) 
» (Gal. Cor. 24B.G.) For Canada separately arranged. | Ferro Cobalt .. eta Soe 7/3 per lb. - berets Through Het AAS eee aah OaReee 
(1) Delivered. (2) Net Makers’ Works. (8) f.0.b. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. (6) Home Prices— 
All delivered Glasgow Station. (7) Export Prices—f.o.b. Glasgow. (8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
rail at ovens and f.o.b. for export. (9) Per ton f.o.b.) (a) Delivered Glasgow. (6) Delivered Sheffield. (c) Delivered Birmingham. (d) Rebate : Joists (minimum), 22/6 ; 
Ordinary Ship, Bridge, and Tank Plates and §ections, 15/—, if home cor 3s confine purch from iated British Steel Makers. (e) Delivered Black Country Stations. 


(f) Delivered North-East Coast. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


International Public Works. 


THE idea of providing some stimulus to economic 
activity and helping to bring about a general revival of 
industry by carrying out an extensive programme of public 
works throughout the Continent has not been abandoned, 
despite the failure of the Stresa conference, and it is still 
hoped to make this programme one of the planks of the 
forthcoming World Economic Conference. The matter 
was discussed last week by the Parliamentary Com- 
mittee of Commerce, when Monsieur Le Trocquer, senator 
and engineer, affirmed that the only way of getting out of 
the present deadlock was to execute productive works 
which would release capital and provide employment. He 
explained various financial combinations for attaining that 
end, and said that if States were required to contribute to 
the fund they would get better results from spending 
money on productive undertakings that would give 
employment than by paying it out in the form of dole. 
Those works were intended, he said, to prepare the way 
for regular and profitable exchanges between the industrial 
countries of Western Europe and the agricultural countries 
in the Centre and East. While the remarks of Monsieur 
Le Trocquer reflect the general feeling in this country that 
public works will help industry to tide over the crisis, the 
idea of putting speculative undertakings in hand does not 
appeal to the Governments and groups which are expected 
to provide the money for their execution. Unless works 
are attractive to capitalists there is little chance of their 
being put in hand. A member of the Parliamentary Com- 
mittee declared that it was hopeless to contemplate carry- 
ing out such a vast scheme until confidence was restored. 


Bounties on Shipping. 

The report presented by Monsieur Marchegay ty 
the Central Committee of Shipowners upon the situation 
of French shipping in 1932 offers little immediate prospect 
of anything being done to adjust the world tonnage of 
ships to the traffic available. The proposals of the Inter- 
national Shipping Conference to scrap old ships or to allot 
percentages of traffic to different maritime countries failed 
to meet with general acceptance, partly on the ground 
that there could be no means of imposing disciplinary 
measures to insure the working of any scheme which, it 
was alleged, could be wrecked by the competition of out- 
siders. In a word, the French do not believe in the possi- 
bility of stabilising the shipping industry by international 
agreement. They are resisting the action of the Inter- 
national Chamber of Commerce in supporting the recom- 
inendations of the Chamber of Shipping to suppress State 
bounties on shipping. They argue that owing to the 
geographical and economic situation of France the industry 
cannot exist without such aid. Shipping, they say, needs 
as much protection as other industries, and this necessity 
is far greater now that owners are suffering from high 
tariffs, import quotas and other restrictions, which have 
had the effect of laying up nearly a million tons of shipping. 
If an industry cannot be carried on without the aid of the 
taxpayers some justification must be found for the appeal 
which shipowners are now making to the State for financial 
assistance, and, curiously enough, they point to British 
shipping as providing the argument they seek, for, they 
ask, is not the depreciated pound equivalent to a bounty 
of 30 per cent. to British shipowners ? There is no analogy, 
says Monsieur Marchegay, to the 80 per cent. depreciation 
of the franc, which was followed by an upward movement 
in prices. The Central Committee feels that it has sufficient 
ground for its claim on the State to aid “‘ free shipping,” 
that is to say, to provide bounties, direct or indirect, to 
those owners who have no subsidy convention with the 
State. The subsidised shipping represents about 500,000 
tons out of a total of 3,000,000 tons. The Government has 
now under consideration a scheme for giving assistance to 
the shipping industry. 


Charges on Industry. 


The Confédération Générale de la Production 
Frangaise covers the entire productive capabilities of the 
country, and in a report presented at the annual meeting 
of that body the President, Monsieur Duchemin, dealt 
with the outlook in a spirit of optimism, though tempered 
by a strong protest against the heavy toll levied on industry 
by the State. Reviewing the crises that have occurred 
during the past century, he pointed to their similarity to 
the present one, which differs from the others in its 
universal character and duration, and the reasons now 
given for the slump are a repetition of those adduced on 
previous occasions, even to the extent of attributing the 
trouble largely to anj excessive use of machinery and con- 
sequent over-production. That reason was put forward 
in the United States by a Minister of Public Works as far 
back as 1886. Yet every slump has been followed by.a 
revival of prosperity, and more men have been employed 
with more machinery. Monsieur Duchemin believes that 
the crisis is drawing to a close, for which reason it is 
imperative that the French industry should prepare to 
meet future competition, and this can only be done by the 
State carrying out drastic economies and reducing con- 
siderably the charges on industry which have now become 
intolerable. 


The Ile D’Oleron Cableway. 


The Ile d’Oléron is an island lying off the coast 
of the Charente-Inférieure, and at its southern end it is 
separated from the mainland by a channel about 1} mile 
wide, which is very shallow at low tide. Many schemes 
have been presented for providing communication between 
the island and the mainland, and three have been selected for 
final consideration, two of them comprising viaducts from 
each end, leaving a channel open for shipping. They 
would be joined up, in one case, by a tunnel and, in the 
other, by a ferry. On account of the cost, the Minister of 
Public Works has approved of a cableway which will have 
a length of 2960 m. It will consist of two lines of four 
cables carried on standards 300m. apart. Cars accom- 
modating 150 passengers will travel at the rate of 4 m. per 
second. The estimated cost of 22 million francs is about 
one-fifth that of the other schemes. 





British Patent Specifications. 


When an i tion is ted from abroad the name and | 
address of the communicator are printed in italics. | 
' When an abridgment is not illustrated the Specification ia | 
without drawings. } 

Copies of Specifications may be obtained at the Patent Office, 
Sale Drans, 25, Southampton-buildings, Chancery-lane, W.C., | 
at le. each. 

The date first given is the date of application ; the second date, | 
at the end of the abridgment, is the date of the acceptance of the | 
complete Specification. 











INTERNAL COMBUSTION ENGINES. 


387,764. October 12th, 1931.—Varorisers, E. L. Smyth, 166, 
Lisburn-road, and 150, Malone-road, both in Belfast, 
Northern Ireland. 

The object of this invention is to provide means for thoroughly 
gasifying or vaporising heavier than petrol fuels for use in 
internal combustion engines, particularly of the car omnibus 
or lorry type, while at the same time ensuring that the resultant 
explosive charge of gas and air reaches the combustion spaces 
in the engine at a reasonably cool temperature to ensure a high 
degree of volumetric efficiency being obtained. The object is 
achieved by designing the vaporising chamber so that only those 
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portions of the highly heated surfaces with which the ingoing | 
fuel is certain to come into easy contact are exposed, these being | 
obviously the bottom of the vaporiser and any surface against | 
which the fuel may be impinged during its passage through the 
vaporiser, the other heated surfaces of the vaporising chamber | 
such as the top and sides being protected from making contact 
with the ingoing fuel and air by providing suitable lining or 
sheathing of heat-proof insulating material properly prepared | 
for the purpose, the resultant charge passing out of the vaporiser | 
as a thoroughly gasified fuel mixed with reasonably cool air. 
The drawing is self-explanatory.—February 16th, 1933. 


DYNAMOS AND MOTORS. 


387,860. March 29th, 1932.—MaGNnerTos, Société des Moteurs 
Salmson, of 68, Rue Pierre Charron, Paris. 

The object of this invention is to obtain a hot spark, and as 
the direction of the primary current is changed for each break 
in the primary circuit, a rapid wear of the contacts of the make- 
and-break device is avoided. The magneto shown is adapted 
to produce six flux changes per revolution, of which two are 
used for sparking purposes. The machine comprises a magnet 
A mounted on a shaft B. Pole dises C D are fitted upon the 
ends of the magnet and each provided with three branches]E, 
with a spacing of 120 deg., and the branches of one pole disc are 
displaced with reference to the branches of the other pole disc 
by 60 deg., this being the same as the angular spacing between 
the two pole shoes F and G provided at each end of astationary 
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armature comprising’a core H and{two bridge pieces J and K. 
When the magnet A rotates the direction of the flux in the core 
H will change each time that a pole branch of different sign 
coincides with a pole shoe of the same bridge. This produces 
six variations of flux per revolution of the magnet, each corre- 
sponding to a change of direction of the current induced in the 
ape | circuit L. If only one out of three of such flux changes 

utilised, by means of a suitable make-and-break device, 
comprising, for instance, a cam rotating with the magneto shaft 
and provided with two diametrically opposite bosses co-operat- 
ing with a switch in the primary circuit, this will afford two 
— due to such breaks, per revolution of the magnet, and 
the primary current is reversed at each break.—February 
16th, 1933. 


387,861. March 29th, 1932.—A DisrurBANCE ELIMINATOR 
FoR UsE In CONNECTION WITH ELEcTRIC MOTORS OR 
oTHER Macuines, N. V. Philips’ Gloeilampenfabrieken, 
of Emmasingel 13p, Eindhoven, North-Brabant, The 
Netherlands. 

It is generally known that electric motors—for example, of 
sewing machines, dust aspirators, &c.—cause strong disturb- 
ances in the reception of wireless signals, and the object of this 
invention is to overcome the trouble in an effective manner. 
The drawing represents a series motor, the armature of 
which is denoted by A. The field winding consists of two 

arts B and C shown on either side of the armature. 

tween the terminals of the motér there are two liel circuit 
branches, one of which comprises a condenser D which prac- 





tically forms a short circuit for currents of high frequencies. 
The other branch comprises two series-connécted condensers E 


and F, the connecting point G of which is connected to the motor 
frame H. The condensers E and F are so dimensioned as to 
offer a low resistance to high-frequency oscillations, but to form 
so high a resistance for current at the network frequency that 
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contact with the motor frame is possible without any danger. 
Favourable results are obtained by giving the condenser D 
a value of 1 yu F and the condensers E and F a value of 0-001 7 F. 
—February 16th, 1933. 


387,921. July 8th, 1932.—Vo.race ReGuvation or ALTER- 
nators, The English Electric Company, Ltd., of Queen’s 
House, 28, Kingsway, London, W.C.2, and Ole Ellefsen, 
of 18, Redburn-road, Frizinghall, Shipley, Yorkshire. 

Several methods of carrying out this invention are described. 

In the case illustrated the single-phase machine A has a field 

winding made up of two sections B and C. The latter is con- 

nected between slip-rings D and E. The formes winding has 

a higher current-carrying capacity and a lower resistance per 

turn than the latter, and is connected between slip-rings E 

and F. The separate source of D.C. supply is connected, through 

the slip-rings D and F, to the outer ends of the field winding. 
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The transformer secondary G, in series with a rectifier H, is 
connected between slip-rings E and F, and is therefore across 
the part B of the field winding. The rectifier G offers a very 
high resistance to the passage of current through it in the 
direction from slip-ring F to slip-ring EF, and a very low resistance 
in the reverse direction. On each of one set of half cycles 
substantially the full E.M.F. of the winding G—proportional to 
the main current—is applied to the slip-rings E and F, thus 
considerably strengthening the current in the low-resistance 
winding part B and very slightly decreasing the current in the 
high-resistance winding part C, with the result that the excita- 
tion of the machine is increased.— February 16th, 1933. 


387,978. October 22nd, 1932.—-MacneTos, Robert Bosch 
Aktiengeselischaft, of 4, Militarstrasse, Stuttgart, Germany. 

In magnetos of the type shown, the interrupter is driven 
directly from the magnet shaft. This has the disadvantage that 
the interrupter revolves very rapidly, and is therefore subject 
to great wear, and may fall into natural vibrations, causing the 
contacts to vibrate. According to the invention, these and other 
disadvantages are avoided. An armature B is arranged above 
the magnet, and carries an ignition coil C. On the shaft there 
is a spur wheel D, which is in mesh with a spur wheel E serving 
for driving a rotating distributor piece F. The spur wheel E 
has a hub G, which is screwed into a bore of a shaft H. The 
distributor piece F, made of insulating material, is secured to the 
spur wheel E. The brush J and electrodes K are embedded in 
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the distributor piece in the normal way. -The end of the brush 
projecting from the insulated body of the distributor piece 
bears on a spring L, which is connected with the high-tension 
part of the ignition coil. The stationary part M of the distri- 
butor, also consisting of insulating material, is arranged between 
the armature winding C, and the distributor spur whee 
E above the distributor piece F. In this part M electrodes N 
are situated opposite the electrodes K of the rotating distributor 

jiece. On the end of the distributor shaft H projecting from the 
sere cover there is acam O of the interrupter. The stationary 
interrupter plate P, which carries the interrupter lever, the 
fixed contacts, and the condenser (not illustrated) is introduced 
into an extension R of the bearing cover.—February 16th, 1933. 


MACHINE TOOLS AND SHOP APPLIANCES. 


387,977. October 21st, 1932.—Mu.utiere Drinitine Macuines, 
Aktiebolaget Cema Multiple Drill Machine Company, 
Jérgen Ankersgatan 1a, Malm6, Sweden. 

This machine is intended for drilling such things as brush 
heads or other articles which require a large number of holes, 
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possibly set at an angle to one another. The brush head is 
shown at A and some of the drills at B. The drills pass through 
the guide plate C and are extended upwards by the twisted 
ribbons D. The ribbons pass through a Hotted plate E and have 
an upper guide plate F. Above there is the feed plate G, which 


N° 387, 977 H 














is pressed down by the lever H. The slotted plate E is recipro- 
cated vertically by the crank mechanism shown, and conse- 
quently rotates the drills. The drills are sharpened so as to cut 
in both directions of rotation.—February 16th, 1933. 


387,504. January 28th, 1932.—Roitinec Mutts, G. Jones, 
Ltd., Lionel-street Foundry, Birmingham, and H. Knight. 
In order to dissipate the heat generated in the bearings of 


N°387, 504 





cold rolling machines, the inventors apply pads A, B, below and 
above the journals round that part of the circumference not 
occupied by the bearing brasses. These pads are held in place 
by springs, as shown, and are water-cooled.—February 9th, 1933. 


387,981. _ October 28th, 1932.—Ro1Liinc Mr Hovsines, 
Demag Aktiengesellschaft, 64, Werthauserstrasse, Duisburg, 
Germany. 

In rolling mills it is essential that the shafts of the rollers should 
lie parallel and in one plane, as otherwise there will be a strong 
thrust along the axis of the roller shafts, resulting in the dimen- 
sions of the rolled material being inexact. The inventors make 
the necessary adjustment by tilting one, or both, of the housings 
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by raising, or lowering, one of the feet. A wedge, such as that 
shown at A, is suggested, but shim plates may be used. The 
lifting up of the one foot from the base by raising the other foot 
is unimportant, having regard to the small angular adjustment 
that is necessary. The connecting-rod and foot screws of the 
two roller standards can be slightly loosened before setting at 
an angle and subsequently tightened again.—February 16th, 
1933. : 


LIGHTING AND HEATING. 


387,971. October llth, 1932.—THk ManuFractuRE or ELzc- 
TRIcCAL Hreatinc Wires, Vereinigte Stahlwerke Aktien- 
geselischaft, of 67/69, Breitestrasse, Diisseldorf, Germany. 

As material for electric windings for heating purposes 
chromium-aluminium steels have been used already, though in 
the composition usually employed the chromium content 
exceeded the aluminium content. It has been found that the 
steels showing a higher content of aluminium than of chromium, 

i.e., 1-8 to 5 per cent. chromium and 7-5 to 12 per cent. alumi- 

nium, afford an important and surprising advantage. The 

invention thus relates to a method of producing electric heating 
wires, according to which steels containing 1-8 to 5 per cent. 
chromium and approximately 7-5 to 12 per cent. aluminium, 
are made into wire, the deformation being effected in the usual 
manner—for instance, by means of rolling or drawing. In this 
way heating wires are produced combining high conductor 
resistance at ordinary temperatures with a high temperature 











coefficient of resistance. The high value of the temperature 
coefficient is of considerable importance for the practical use of 
the steels, since at a high temperature coefficient the unavoid- 
able voltage variations of the current will result in smaller 
variations in temperature than at a lower coefficient. Besides 
chromium and aluminium, other elements, such as. silicon, 
titanium, beryllium, manganese, nickel, cobalt, tungsten, 
molybdenum and so forth, may be added to the steel. The total 
amount of additions should not be in excess of 2 per cent, 
February 16th, 1933. 


MISCELLANEOUS. 
388,327. September Ist, 1932.—-PistonN-tyPE GASHOLDERs, 
Bamag-Meguin Aktiengesellschaft, Reuchlinstrasse 10/17, 


Berlin, N.W.87, Germany. 
The piston of this gasholder makes a tight joint against the 


N° 388,327 
































wall by means of the leather packing A, which is held up to its 
work by hydro-static pressure from the tank B. The peculiarity 
of the arrangement lies in the fact that packing is supported by 
the channel C pressed out of the wall of the piston, and by the 
spring plates D.—-February 23rd, 1933. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the y infor 
should reach this office on, or before, the morning of the Monday 
of the week pr ing the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











To-pay. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. ‘‘Sydney Harbour Bridge,” Mr. L. Ennis. 
7 p.m. 

Inst. oF MECHANICAL ENGINEERS: MIDLAND GRADUATES. 
—Chamber of Commerce Buildings, New-street, Birmingham. 
Annual Lecture, “British Pioneers of Transport,” by Mr. 
Loughnan St. L. Pendred. 6.30 p.m. 

Inst. oF MunicrpaL anp County ENGINEERS: WeEsT 
Mipitanp Disrricr.—Meeting at Birmingh A bl 
Birmingham Council House. 2.15 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
‘“* Developments in the Control of Gas,” Mr. J. H. C. Bates. 
7.30 p.m. 

Royat Inst. or Great Brrrarn.—21, Albemarle-street, W.1. 
Discourse, ‘‘ The Nitrogen Hunger of the World,” Sir Frederick 
Keeble. 9 p.m. 





SaTurpay, APRIL Isr. 

Inst. oF British FouNnpDRYMEN.—Lancashire College of 
Technology, Sackville-street, Manchester. ‘‘ Making and Use of 
Graphs for Foundry Purposes,” Mr. J. S. G. Primrose. 3 p.m. 

InsT. OF MECHANICAL ENGINEERS: GRADUATES’ SECTION, 
Lonpon.—Storey’s-gate, 8.W.1. Reception and Conversazione. 
7.30 p.m. Invitations issued with March Journal, or obtainable 
from B. W. Pendred, Hon. Entertainments Secretary, 
(;raduates’ Section, 28, Essex-street, Strand, W.C.2. 

Monpay, Aprit 3rp. 

Braprorp TECHNICAL COLLEGE, Braprorp.—‘ Leadburning 
and Copper and Iron Welding for Plumbers and Engineers,” 
Mr. E. B. Partington. 7.30 p.m. 

ENGINEERS’ GERMAN CIRCLE.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, 8.W.1. ‘‘ Stand und Probleme der Elek- 
trizitateversor, Europas” (Modern Developments and 
Problems of Electric Power Supply in Europe), Herr Dr. K. 
Johl, of Merseburg. 6 p.m. 

Roya INstTITUTION OF GREAT Britain.—2l, 
street, W.1. General meeting. 5 p.m. 

Soc. or CHEMicaL INpDustry: LONDON Section.—Chemical 
Society’s Rooms, Burlington House, W.1. ‘‘ Modern Methods 
of Examining Pictures,”’ Prof. A. P. Laurie. 8 p.m. 

TueEspDAY, APRIL 4TH. 

Inst. OF AUTOMOBILE ENGINEERS.—At Royal Society of 
Arts, John-street, Adelphi, W.C.2. ‘‘ Strong Light Alloys of 
To-day,” Dr. Leslie Aitchison. 7.45 p.m. 

Inst. oF Civ. ENGINEERS.—Great George-street, S.W.1. 
Discussion, “Main Drainage of Georgetown, British Guiana,” 
Messrs. G. H. Humphreys and I. M. E. Aitken, and “The 
Jamshedpur Sewage Pumping Stations,” Mr. F. C. Temple. 
6 p.m. 

Royat INstTiTruTION OF GREAT Barirarin.—21, Albemarle- 
street, W.1. ‘‘ Modern Astronomy,” Sir James Jeans. 5.15 p.m. 


WepNEsDAY, APRIL 5TH. 


Inst. or Crviy EnGIngeERS: MANCHESTER AND DisTRICT 
Assoc.—The Engineers’ Club, Manchester. Hot Pot Supper. 
6.30, for 6.45 p.m. 

Inst. or ELEcTRICAL ENGINEERS: WIRELESS SECTION.— 
Savoy-place, W.C.2. The following papers will be read and 
discussed: “‘ Errors in Direction-finding Calibrations of Steel 
Ships Due to the Shape and Orientation of the Aerial of the 
Transmitting Station,” Mr. J. F. Coales; ‘‘ A Radio Compass 
Developed in H.M. Signal School,’’ Messrs. C. E. Horton and 
C. Crampton. 6 p.m. 

Inst. oF HEATING AND VENTILATING ENGINEERS.—Lecture 
Room, Home Office Industrial Museum, Horseferry-road, 8.W.1. 
** Application of Refrigeration to Air-conditioning,” Mr. B. C. 
Oldham. 7 p.m. 

Inst. oF MECHANICAL ENGINEERS.—Hotel Metropole, Leeds. 
“ History and Developments of Stainless and Staybrite Steels,” 
Mr. G. E. Wolstenholme. 7.30 p.m. 

Inst. or Mecuanicat Enoinegrs: N.-Eastern.—Mining 
Institute, Newcastle-upon-Tyne. 
ing,” Major F. L. Watson. 7 p.m. 


Albemarle- 





** Accountancy in Engineer- 


Royan Society or Arts.—John St., Adelphi, W.C. 2. 
“ Dublin: Its Arts, Trade and Commerce,” Prof. Rudolph M 
Butler. 8 p.m. 

Soc. or Guass TrouHNoLoey: Lonpon Srcrion.—At 
Holophane, Ltd., Elverton-street, S.W.1. ‘‘ The Glass Industry, 
on the Continent,’ Professor W. E. 8. Turner. 7.30 p.m. F 


WEDNESDAY AND THURSDAY, APRIL 5TH AND 6TH. 
TELEVis1IOon Socrery.—Imperial College of Science, South 
Kensington, 8.W.7. Fourth Exhibition of Television and 
Photo-electric Apparatus. On Wednesday from 6 to 9 p.m. 
and Thursday from 3 to 9 p.m. (opening by Sir jf sed 
Fleming, F.R.S., on Thursday, at 3 p.m.). Special demonstra 
tions of short-wave television. 


Wepyespay, Apri 5Tu, ro Frmay, APRIL 77TH. 

Inst. or Navat Arncuirgects.—At Royal Soc. of Arts, John- 
street, Adelphi, W.C.2  Seventy-fourth annual meeting, 
Wednesday, April 5th. Grand Hall, Connaught Rooms, Gt. 
Queen-street, -C.2, Annual dinner. 7.30 p.m. For pro 
gramme see page 333. 

Tuurspay, Apri, 6TH. 

Inst. or Crvm. ENGINEERS: YORKSHIRE Assoc.—Hote! 
Metropole, Leeds. ‘“ New Shed and Sidings on North Side oi 
West Dock, Goole, for the London, Midland and Scottish Rail 
way Company,” Mr. F. R. MacRae. 7.30 p.m. 

Inst. OF ELECTRICAL ENGINEERS.—Savoy-place, W.C.2 
“The Electrification of the Manchester South Junction and 
Altrincham Railway,” Lieut.-Colonel F. A. Cortez Leigh. 6 p.m. 

Inst. oF MARINE ENGINEERS: Junior SEcTION.—The 
Minories, E.C.3. “Some Notes on Diesel Engine Repair anc 
Overhaul,” Mr. J. M. Platt. 7 p.m. 

Inst. oF Metats: Lonpon Locat Section.—In Rooms oi 
Society of Motor Manufacturers and Traders, 83, Pall Mall, 
S.W.1. Annual general meeting. Discussion, “ Castiny 
Methods.”’ Opener, Mr. W. A.C. Newman. 7.30 p.m. 

Inst. OF SrructuRAL ENGINEERS.—10, me Belgrave 
street, S.W.1. ‘* Structural Steel Review,’’ Mr. H. V. Crabtree. 
6.30 p.m. 

Fripay, APRIL 7TH. 

Inst. oF CHemicaL INpDUstry.—Joint meeting with the 
Chemical Engineering Group and the Liverpool Section of Soc. 
of Chemical Industry, Liverpool. Visit to Central electrical 

ower generating station, Clarence Dock, 2.45 p.m.; tea at 
Jniversity, 5 p.m.; meeting, Chemical Theatre, University, 
“The Corner Metals of Electrical Distribution: Copper, 
Aluminium, and Lead,” Dr. F. J. Brislee, 6 p.m.; informal 
dinner, University Club, Mount Pleasant, Liverpool, 8 p.m. 

Inst. or Locomotive Encingerers.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. “Railway Breakdown 
Cranes,” Mr. J. Baker. 6 p.m. 

Inst. or Sanirary EnNaineers.—-Caxton Hall, S.W.1. 
“ Waterproofing of Concrete and Brickwork Structures and 
Buildings,” Mr. A. Stewart Buckle. 6 p.m. 

Junror Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
Discussion on Engineering Topies. 7.30 p.m. 

Rattway Cius.—57, Fetter-lane, E.C.4. 
London Railway,”’ Mr. R. M. Robbins. 7.30 p.m. 


SATURDAY, APRIL 87H. 

Inst. or Crvi. ENGINEERS.—Students’ Visit to Harmonds- 
worth (Middlesex) Experimental Station, Ministry of Transport 
Roads Research. 

Inst. oF ELECTRICAL ENGINEERS: N.E. StupEnts.- 
Dunston Power Station, 3 p.m. 

Monpay, Aprit 1l0rH. 

Societe pes INGENIEURS CIVIEIS DE FRANCE: BriTISH 
Sxection.—In the Lecture Hall of the Institution of Civil Engi- 
neers, Great George-street, S.W.1. ‘* Modern Precision Survey- 
ing and Levelling Instruments,” Mr. R. M. Abraham. 6 p.m. 


“The North 


Visit to 


Turspay, Aprit lirx. 

CrysTaL Panace Scuoot or PRaAcTICAL ENGINEERING.—- 
18lst Award of Certificates. Presentation by Mr. W. M. Beckett. 
3 p.m. 

ILLUMINATING ENGINEERING Society.—At Inst. of Mechanical 
Engineers, Storey’segate, S.W.1. Discussion, ‘‘ Hospital 
Lighting,” opener Mr. F. Charles Raphael. 6.30 p.m. 

Iysr. or EnscrricaL ENGINEERS: LONDON StTUDENTS.-— 
Savoy-place, W.C.2. ‘The Moledrainer Method of Laying 
Cables,” Mr. R. N. Hamilton. 6.15 p.m. 

Inst. oF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
Elmbank-crescent, Glasgow, C.2. Annual general meeting. 
“Mechanical Ability,” Mr. C. A. Oakley. 7.30 p.m. 

Inst. oF MARINE ENGINEERS.—-The Minories, E.C.3. ‘‘ Com- 
ag of Supercharging Systems for Marine Diesel Engines,” 

ipl. Ing. A. Biichi. 6 p.m. 

WEDNESDAY, APRIL 12TH. 

Inst. or Crvi Enarveers.—Great George-street, S.W.1. 
Informal meeting. Discussion, ‘“* Relative Advantages of Track - 
less and Track Street Vehicles,’’ Mr. C. J. Spencer. 6 p.m. 

Inst. oF MECHANICAL ENGINEERS: East MiIpLANDs.— 
University College, Nottingham. ‘‘ Development of Aircraft 
Structural Practice,” Prof. A. J. 8. Pippard. 6.30 p.m. 


Tuurspay, Aprit 137TH. 
Inst. or StRucTURAL ENGINEERS.—Hotel Metropole, Leeds. 
Annual general meeting. “‘ The Sixth Order: The Architecture 
of Concrete,”’ Mr. D. T. Lloyd-Jones. 7 p.m. 


Fripay, Aprit 21st. 

Inst. oF ELxoTRICAL ENGINEERS: LONDON STUDENTS.-— 
Savoy-place, W.C.2. ‘‘ The High-voltage Circuit Breaker and 
its Competitor, the High-voltage Fuse,’’ Mr. W. D. D. Fenton 
6.15 p.m. 

Inst. oF MECHANICAL ENGINEERS: MipLAnp.—Chamber ot 
Commerce, New-street, Birmingham. Annual meeting. ‘“‘ Engi- 
neering Costs and Psychology with regard to Works Manage- 
ment,” Mr. Percy Keene. 7 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
Final indoor meeting of the winter session. “A Historic Con- 
sideration of the English Patent System,’’ Mr. Gilbert Jamieson. 
7.30 p.m. 

Monpay anp TugspDAY, APRIL 24TH AND 26TH. 

Farapay Socrery.—At the Royal Institution of Great 
Britain, 21, Albemarle-street, W.1. General discussion, ‘* Liquid 
Crystals and Anisotropic Melts.”” Monday, 2.30 p.m.; Tuesday, 
10.30 a.m. 

Fripay, Apri 28TH. 

Inst. oF MecHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
“The Investigation of the Mechanical Breakdown of Prime 
Movers and Boiler Plant,” Mr. L. W. Schuster. 6 p.m. 


Fray, May 5rx. 


Inst. of EvectricaAL ENGINEERS: M&TER AND INSTRUMENT 
Srcrion.—Savoy-place, W.C.2. Annual lecture. 


Turspay, Juty 4TH, To Sarurpay, JuLy 8TH. 
Royat AGricunruraL Society or ENGLAND.—Royal Show 
at Derby. 


























Aprit 7, 1933 





THE ENGINEER 





339 








A Seven-Day Journal 


DAL 
Dover Harbour. 


DuRiNG the last week there has been under con- 
sideration by a Select Committee of the House of 
Lords a Bill promuted by the Dover Harbour Board 
to enable it to construct a new railway to the eastern 
part of the harbour. It is also intended to free the 
Board from certain obligations to the Southern Rail- 
way Company as to the raising of money. Under the 
Bill it is proposed that a railway about 2 miles long 
from Kearnsey to the harbour shall be constructed. 
It would tunnel under the cliffs for a distance of 
about 3140 yards, and would be so constructed as 
to be usable for passenger traffic. In connection 
with the new railway a new pier about 1000ft. long 
would be built. Construction, it is believed, would 
oceupy about eighteen months, and the cost be in 
the neighbourhood of £450,000. It is contended 
that the new railway and pier are necessary to provide 
an outlet for the product of the Kent coalfields. 
By the Southern Railway Act the traffic along the 
seafront line of that railway is limited to 300,000 
tons a year, but the estimated output of the collieries 
is to be reckoned in millions of tons. The scheme is 
opposed by the Southern Railway Company, on 
the ground that the present arrangements of the 
port are sufficient to deal with any quantity of coal 
likely to be brought to Dover. The estimated 
quantity for this year, it is said, is 130,000 tons. 
The railway company asserts that it is prepared to 
undertake works when they are rendered necessary 
by the growth of the traffic. The Bill was ordered 
to be reported to the House. 


Trafalgar Square Traffic Signals. 


Not since the length of Oxford-street from the 
Marble Arch to its junction with Tottenham Court- 
road was equipped with time-operated automatic 
signals has such an important installation as that 
in Trafalgar Square been brought into operation. 
It was inaugurated by the Mayor of Westminster last 
Monday and marks a distinct advance on the Oxford- 
street equipment, in that it operates on the “ electro- 
matic ’’ principle, in which the traffic, passing over 
‘* pads,”’ let into the road surface, actuates the signals 
itself. THe intervals of ‘‘ waiting ”’ and of ‘‘ progress,” 
therefore, vary according to the density of the traffic. 
Although “ electro-matic ” signals have been installed 
in many places, they have been used heretofore for 
controlling traffic at ordinary cross roads, and not to 
hold up and distribute such complex streams as occur 
in Trafalgar Square. In all, there are twenty-three 
sets of signals in the Square, and eighteen “ detec- 
tor pads.”’ Sixteen policemen will be relieved from 
traffic control duties, and the scheme, it is estimated, 
will bring about a saving of £4000 a year. Its cost, 
including road work, was in the neighbourhood of 
£2350. The “electro-matic”’ system of signals is 
to be applied in other regions of London shortly. 
Most notably there are twenty-one signal standards 
being erected in Piccadilly, and we understand that 
the Elephant and Castle “circus” is also to be 
equipped. Similar signals, as all those who travel 
by car in London will have noticed, are being erected 
at important cross-roads in many other districts. 


Compagnie Generale Transatlantique. 


THe Commission of the Merchant Marine has 
approved of a proposed convention between the 
State and the Compagnie Générale Transatlantique 
which will be embodied in a Bill to be presented to 
the French Parliament. Its final form will depend 
upon the recommendations of the Financial Com- 
mission. The company has apparently exhausted 
the funds voted by the Chamber. of Deputies to 
enable it to carry on work pending reorganisation, 
for the Treasury was obliged last week to come 
again to its assistance in order to avoid stoppage 
of work on: the fitting out of the ‘‘ Normandie.” 
If the convention passes through Parliament, it 
will put an end to the controversy over the fate of 
the company. There are only three ways of dealing 
with it, the least acceptable being a liquidation, which 
is practically out of the question owing to the necessity 
of maintaining national prestige and of preventing 
loss to a great mass of shareholders. The nationalisa- 
tion of the ‘“‘ Transat ” is condemned, as all previous 
experience of nationalising shipping is definitely 
against it, and, after all, the failure of the company 
is due to causes that may be remedied. There was 
bad management, as well as a heavy drain on the 
company’s resources by the operations of subsidiary 
concerns which monopolised supplies and eliminated 
competition. The State also had some responsibility 
for the failure, in that it imposed draconian obliga- 
tions on the company in return for the postal subsidy. 
It fixed conditions under which the service should 
be carried on, and specified ships to be built and 
their characteristics, the latest of which was the 


the services rendered. If the Compagnie Générale 
Transatlantique is to carry on, it can only be with 
the aid of more liberal State subsidies, and this is 
apparently the object of the convention, which, it is 
believed, will also provide for an effective State control 
of the company’s operations such as is being exercised 
during the present transition period. The new 
Bill specifies the conditions under which the different 
lines will be worked, and provides for the construction 
of ships for the Mediterranean, presumably the special 
fast ships which the Government has long had under 
consideration for service between France and North 
Africa. 


Great Western Railway Air Service. 


Ir was officially announced on Monday last, 
April 3rd, that beginning on Wednesday, April 12th, 
the Great Western Railway Company will open a 
regular daily air service between Cardiff and Torquay 
and the Haldon Aerodrome at Teignmouth. This is 
the first occasion on which any English railway has 
exercised the powers obtained from Parliament in 
1929. The journey will take approximately 45 min. 
compared with a train time of 4 hours. At first two 
double journeys will be made every day between 
Cardiff and Torquay. The times of departure from 
Cardiff will be 9 a.m. and 1.30 p.m., and the return 
from Torquay will be made at 10.45 a.m. and 4 p.m. 
The fares have been fixed at £3 single and £5 return, 
and air passengers will have their heavy baggage 
collected, conveyed -by rail, and delivered at 
destination without extra charge. For the service, 
Imperial Airways, Ltd., are supplying a three- 
engined Westland Wessex six-seater plane with one 
of their most experienced pilots, and all necessary 
ground staff. The plane will be painted in the G.W.R. 
Company’s colours, chocolate and cream, and the 
interior upholstery will be similar to that used in the 
company’s first-class compartments. Although no 
definite decision has yet been made, it is probable 
that the service will be extended to Plymouth and 
St. Ives during the summer season. The object is 
to bring the South Devon coastal resorts within easy 
reach of South Wales, and plans have already been 
prepared to extend the service to Plymouth and 
Cornwall, should it be desired to do so. 


The Late Mr. J. W. S. Asquith. 


THrE machine tool industry has suffered a severe 
loss in the death of Mr. J. W. S. Asquith, the head 
of the Halifax firm of William Asquith (1919), Ltd., 
who died at his home on Wednesday, March 29th, 
following a heart attack. Mr. Asquith entered the 
firm at an early age, and after gaining experience 
in all branches of the business, specialised in 
sales work and travelled widely, both in the British 
Dominions and in European countries. During the 
war he was an active member of the Machine Tool 
Committee of the Ministry of Munitions, and he 
was a founder of Associated British Machine Tool 
Makers, Ltd., of which he was a director. He was also 
a member of the Council and Executive Committee 
of the Machine Tool Trades Association, with which 
body he maintained a practically continuous connec- 
tion since its formation prior to the war. It will be 
recalled that in 1903 Mr. Asquith decided that it would 
be advantageous both to his firm and its customers to 
confine attention to a very limited number of types of 
machine tools, and drilling machines, principally of 
the radial type, were chosen, along with vertical and 
horizontal drillmg machines and heavy duty boring 
and milling machines. In all these branches Mr. 
Asquith saw an ordered and continuous development 
of the firm’s products and a corresponding improve- 
ment in works organisation and methods. His death 
at the comparatively early age of fifty-nine will be 
widely regretted by a large circle of engineers. 


Improved Shipbuilding Prospects. 


DurRinG the past week there has been a welcome 
revival of shipbuilding activity, and new orders have 
been reported, with prospects of more work for ship- 
yards and engine shops. The new orders refer for the 
most part to comparatively small ships, but they are 
none the less valuable, as in many instances they 
mean the opening up of hitherto empty berths. On 
the Tees work was restarted this week at the South 
Bank shipyard of the Smith Dock Company, Ltd., 
which has been closed down for nearly a year, owing 
to lack of orders. An order for a-number of steam 
trawlers has enabled the firm to make another start, . 
and steady employment for several hundred men will 
be assured throughout the summer. On the Clyde 
on Thursday of last week, March 30th, there was 
launched from the Leven yard of William Denny and 
Brothers, Ltd., the new Clyde turbine steamer 
** Queen Mary,” a sister ship to the “* Queen Alex- 
andra ’”’ and “ King George V.” She has a length of 
250ft., a beam of 35ft., and a depth of.18ft., and is 
propelled by Parsons turbines, which will drive directly 
triple screws. Steam will be raised in Scotch boilers. 
The new steamer will take her place in the William- 
son-Buchanan fleet this summer, and will be note- 
worthy on account of her improved passenger accom- 
modation, which includes a large covered-in lounge 





‘““ Normandie.”” Yet the subsidy paid by the State 
is declared to have been wholly disproportionate to 





amidships. A further Denny order is referred to in 





another note. Two Clyde shipping companies— 
Coast Lines, Ltd., and Clyde Cargo Steamers, Ltd., 
have each ordered small coasting vessels from the 
Ardrossan Dockyard Company, Ltd. The ships 
will have a length of 135ft. and 125ft. respectively, 
and we understand that they will be propelled by 
300 B.H.P. Kromhout oil engines, built by J. G. 
Kincaid and Co., Ltd., of Greenock. The official 
announcement is made that the contract for the 
Melanesian mission ship to replace the “ Southern 
Cross,’’ which was wrecked in the New Hebrides on 
her maiden voyage in October last, has been placed 
with Cammell, Laird and Co., Ltd., of Birkenhead. 
The new ship will be a motor vessel, 20ft. longer and 
34ft. wider on the water line than the previous ship, 
and will be propelled by a twin-screw arrangement 
of Gardner 120 B.H.P. oil engines. 


New L.M.S. Steamers. 


THE London, Midland and Scottish Railway 
Company has placed an order with William Denny 
and Brothers, Ltd., of Dumbarton, for a new 2700 
gross ton cross-Channel steamer for its Stranraer- 
Larne service. The new ship will have a length of 
330ft., a moulded breadth of 49ft., and a moulded 
depth of 17ft., and will be propelled by Parsons 
geared steam turbines designed to give a speed 
of over 20 knots. The boilers, four in number, will 
be of the latest Babcock and Wilcox water-tube 
type, and will be equipped with Erith-Roe mechanical 
stokers. They will have a working pressure of about 
220 lb. per square inch. A feature of the passenger 
accommodation, which will be designed for 1250 
persons, will be the protection of the whole of the 
cabin system by the Grinnel automatic sprinkler 
and fire alarm system. This will be supplied by 
Mather and Platt, Ltd., of Manchester, and we are 
informed that the new steamer will be the first 
British-built vessel to be protected in this manner. 
The new steamer will be ready for service early in 
1934, and will replace the “Princess Victoria,” 
a 1732-ton ship built by Dennys in 1912. A sister 
vessel to the new steamer, the “ Princess Margaret,” 
was commissioned in 1931. 


An Important Bridge Contract. 


THE announcement is made by Braithwaite and 
Co., Engineers, Ltd., of Westminster, that a contract 
has been awarded to the firm’s associated company 
in India for the construction of a double-track 
railway bridge across the Nerbudda River, some 
200 miles north of Bombay. The new bridge has 
been necessitated by a change in the course of the 
river, and when it has been built the proposal is that 
the existing structure, built in 1881, should be sold to 
the Bombay Government for use as a road bridge. 
The new structure will consist of seventeen spans, 
fifteen of them nearly 288ft. long, one about 253ft. 
long and a short approach span of about 63ft. Its 
total length will be over 4600ft. For its con- 
struction over 13,000 tons of steel will be required. 
The nature of the bed of the river will compel deep 
well-sinking operations, aggregating some 2000ft., 
and varying in depth from 80ft. up to 150ft. for the 
different piers. The work is, we are given to under- 
stand, to be completed within thirty months, and the 
total expenditure involved will amount to about 
£400,000. 


The Akron Disaster. 


Ir is with profound regret that we have to record 
the total loss of the United States Naval Airship 
‘“* Akron,” with seventy-four of her crew, including 
distinguished officers of the American Navy. The 
** Akron” left Lakehurst on Monday evening at 
7.25 p.m. in order to test her compasses over the 
New England coast. The last message from her, 
signalling ‘‘ All well,” was received at 8 p.m., but 
three-quarters-of an hour later, according to Lieut.- 
Commander Wiley, executive officer and second in 
command, who was saved, she sighted a thunder- 
storm. She was surrounded by lightning, and about 
midnight began to descend rapidly from her flying 
height of 1600ft., and despite the dropping of ballast 
she failed to regain height and was driven down into 
the sea stern first. Her rudder was carried away as 
she crashed, and apparently the whole airship was 
demolished in her impact with the sea. The position 
in which she sank was 15 miles from the Barnegat 
Light, on the New Jersey coast. Captain Dalldorf, 
the master of the German tanker ‘“ Pheebus,” 
sighted the airship in heavy rains shortly after 
1.30 a.m., and immediately stopped his ship, turned 
on the lights, and put out boats; but he was only 
successful in saving Commander Wiley, the boat- 
swain’s mate, a metal smith, and the chief wireless 
operator, who later died. Although a careful search 
has since been made by naval and merchant ships, 
there seems little hope that any of the seventy-three 
other officers and men who were on the ship have 
survived. Among the vessels which hastened to the 
scene of the disaster was the small naval airship J 3. 
Early in the afternoon of Tuesday while prosecuting 
hertsearch this airship met with some mishap, the 
nature of which is not at present known, which 
caused her to crash into the sea. Two of her crew 





of seven were drowned. 
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Sand Pump Dredging. 


THE BAR OF THE RIVER GIRONDE. 


IHE success of dredging operations on a large 
scale in sandy estuaries and on bars in exposed 
positions at the mouths of rivers has only been made 
possible by the improvements effected since about 
1890 in the construction of large and powerful sand 
pump dredgers. One at least of these is capable of 
raising as much as 10,000 tons of material per hour. 
The formation of a navigable channel through a bar 
or the improvement of natural channels to provide 
for the increased draught of vessels has been effected 
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FIG. 1-THE GIRONDE ESTUARY 


in a few cases by dredging alone, in some by training 
works or jetties, and in many cases by a combination 
of the two methods. 

The Mersey Bar.—The Mersey at Liverpool and 
the harbour channels of New York are notable 
examples. of improvement effected by dredging 
through sand bars or in estuary channels without 
having recourse to training works, though, in the 


depth over it at low water spring tides, and 32ft. 
at high water neap tides. The bar is about 11 miles 
seaward of the river entrance between Seaforth and 
New Brighton. Since 1890 the formation and main- 
tenance of a deeper channel through the bar have 
been problems of great difficulty. Dredging by means 
of powerful sand pump dredgers, commenced on 
an experimental scale in that year, has been carried 
on almost continuously. The quantity of material 
removed in recent years from the bar and sea channels 
has frequently amounted to 20,000,000 tons annually. 





Since 1907 rubble stone training walls or submerged 
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revetments, brought up to just above low water, 
have been constructed, first on the concave east side 
of the Crosby channel and later on its west side, 
mainly with the object of fixing the channel and 
preventing its encroachment on the Taylor’s bank. 
In spite of these training works and intensive dredg- 
ing, the minimum depth in the Mersey approach 
channels has not been increased beyond the 26ft. 
at lowest low water available in 1907. 

Dredging of the New York Bar.—Until the year 
1885 the natural channels in the southern approach 





case of the Mersey, the dredging in the sea channels 
has in recent years been supplemented by the con- 
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struction of training walls on a large scale. The 
dredging of the cut through the bar at the seaward 
end of the Queen’s Channel at Liverpool has, however, 
never been so supplemented, and this cut, which 
has to be maintained by frequent re-dredging, is an 
outstanding example of the success of such opera- 
tions. The inner estuary of the Mersey has a depth in 
some places of about 63ft. at low water, but the bar 
in the principal sea channel of the estuary, in its 
natural condition up to 1890, had no more than 11ft. 


to New York harbour sufficed for all the require- 


C 


Note.—The Scales are of Centimetres. 


ments of shipping. The Gedney channel had then a 
depth of about 24ft. at low water and about 28ft. 
‘at high water of neap tides. Above the sandbanks 
which obstruct the New York Lower Bay there is 
ample natural depth—over 44ft. at low water—up 
to the principal piers in the harbour. In 1885 the 
deepening of the Gedney channel by suction dredging 
was begun, and by 1892 a depth of 30ft. at low water 
had been obtained over a channel width of 1000ft. 
Early in the present century an entirely artificial 








and shorter dredged cut, the Ambrose channel, with 
a low water depth of 40ft. and 2000ft. wide, was 
formed through the sandbanks. The dredging of 
the Gedney channel was the earliest successful 
attempt to maintain an open channel through exposed 
sandbanks by means of dredging alone. Such 
attempts had been made, for instance, at the bar at 
the mouth of the practically tideless Mississippi, 
where, for years before the training works were com- 
menced, a dredger was employed for. forming a 
channel for the waiting vessels, the channel, how- 
ever, silting up almost as rapidly as it was made, 
Other Examples of Bar and Estuary Dredging.— 
Suction dredging has in recent years been carried out 
with success in the course of the improvement of the 
open sea channels of many estuaries, as, for instance, 
in the Scheldt, which gives access to Antwerp; in 
the Rio de la Plata, the approach to Buenos Aires and 
Montevideo ; and in the sea approaches to Brisbane, 
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Contours show depths in metres below Chart Datum. 
FIGs. 2 AND 3—-SOUNDINGS IN GIRONDE ESTUARY 


Queensland. We propose to confine our attention in 
the present article to those examples of bar dredging 
in exposed situations open to the sea which have been 
carried out without any assistance from artificial 
training works. There are, however, numerous and 
interesting cases of such combination. For instance, 
dredging, in conjunction with the scour induced by 
jetties constructed since 1909, has provided a deep 
entrance channel through the bar at Rio Grande do 
Sul on the south-east coast of Brazil, which formerly 
obstructed the access to a series of deep, land-locked 
lagoons of very large area. 


4 





OF SAND FROM THE GIRONDE ESTUARY 


Cochin. Bar.—Dredging alone was relied on to 
form and maintain a deep channel through the bar 
which fronts the narrow entrance to a lagoon of 
great extent and depth at Cochin on the south-west 
coast of India.* No jetties or training banks have 
been constructed to concentrate or direct the scour 
of the tidal stream through the entrance which results 


*R. C. Bristow, *‘ Cochin Harbour Works,” “ Proc.,’”’ Inst. 
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In a little 


from. a rise of about 3ft. at spring tides. 
over two years, nearly 10,000,000 cubic yards (in situ 
measurement) of material, chiefly sand, were dredged 
by suction plant from the bar and the lagoon channel. 


at a point about 20 kiloms. below Bordeaux to 
form the estuary called the Gironde, which opens 
out into the Bay of Biscay between the Pointe 
de Grave and Royan (Fig. 1). The width of the 








FIG. 6—SUCTION DREDGER “ PIERRE y LEFORT’’ 


In one month (December, 1928), 14 million cubic 
vards were raised by one dredger and in one week 
A large part of the spoil 


alone 450,000 cubie yards. 











estuary varies from 1500 m. upstream to about 
12 kiloms. not far from the mouth. It narrows 
down to about 6 kiloms. at the mouth itself. Seaward 
of the bottle neck thus 
formed between the Pointe 
de Grave on the south 
and the opposite shore the 
main channel hugs the nor- 
thern shore as far as Pointe 
de la Coubre, which forms 
the western extremity of 





the Céte de Saintonge. 
The depth in this deep 
channel in many places 
exceeds 30m. below the 











FiG. 7--ARRANGEMENT OF SUCTION PIPE 


was pumped ashore for reclamation purposes. When 
working on the bar most of the spoil was discharged 
through the pipe line to a submerged spoil bank. The 
dredger employed was the “‘ Lord Willingdon,”’ built 
in 1925 and put to work at Cochin in the late summer 
of 1926. It is of the suction-cutter type, and was 
designed for pumping dredged material ashore 
through a 39in. pipe line. It was found that the pipe 
line could be satisfactorily maintained and dredging 
carried out when the swell amounted to 2ft. or there- 
abouts. The highest wave observed at Cochin during 
the dredging season was 5ft., and that was exceptional. 

This interesting and somewhat bold work was 
completed in March, 1929, when a minimum depth 
in the dredged channel of 34ft. at low-water springs 
had been obtained. It was expected that such a 
channel could be maintained by periodical dredging 
on a scale within the economic capacity of the 
port, and this expectation has been realised, the 
amount of maintenance dredging being, in fact, 
less than had been anticipated. On the first occasion, 
when maintenance dredging was carried out in 
December, 1929, it was necessary to work the dredger 
for no more than five weeks, and there is now reported 
to be a depth of 37ft. throughout the channel, which 
is about 2 miles long and 450ft. wide. The exposure 
of the Cochin entrance is considerable and the 
history of the project demonstrates the practicability 
of working suitably designed suction-dredging plant 
discharging through a floating pipe line in the 
open sea. 

The Cochin dredging is the only example, among 
those we have mentioned, of pipe line disposal in 
an exposed situation, though at Brisbane some 
dredging has been done on the bar, under conditions 
of less exposure, the dredged material being disposed 
of by means of a floating pipe line. 

Bar Dredging on the Pacific Coast of the United 
States.—Considerable success has also attended the 
dredging of channels through exposed sand bars 
on the North Pacific Coast of the United States, where 
powerful sea-going hopper suction dredgers, working 
under the direction of the officers of the Corps of 
Engineers, U.S. Army, have been employed for the 
purpose. 


Tue River GIRONDE Bar. 


The two principal rivers in the South-West of 
France, 





the Garonne and the Dordogne, unite 


towards the north, approaching the coast line 
and becoming sinuous in form. Bordeaux is situated | the first chart showing the conditions before dredging 
was begun, and the last the depths in December, 
with the increase in the draught and other dimensions | 1932, at which time a depth of over 9m. had been 
of shipping, it became necessary about ten years ago 


100 kiloms. upstream from Pointe de Grave, and, 


level of chart zero (Fig. 2). 
On the south and west 
of the deep channel is a 
vast extent of sandy shoals 
from whichrise on the south 
side the rock and light- 
house of Cordouan. The 
natural depths over this 
vast outer bar vary from 
6m. to 7m. below chart 
zero. Until recent years 
the channel across the 
outer bar which was commonly in use is that called 


WOZZLE 





to consider the possibility of obtaining a greater 
depth of water in the bar channels than was then 
available. 

The outer bar is almost entirely of sand in spite 
of the large quantities of mud carried down by the 
Gironde. Towards the inner face of the bar the 
material found is fine sand, with shells and small 
gravel (Fig. 4). In the middle portion of the bar the 
sand is mixed with a larger proportion of siliceous 
gravel (Fig. 5), and towards the outer edge the 
gravel gradually disappears‘and the material met 
with is fine grey sand. The figures are from photo- 
graphs of samples of sand dredged in the West Pass. 

The problem of dredging a new channel through 
the bar as an alternative to the old Northern Pass 
was investigated by the engineers of the Ponts et 
Chaussées in charge of the Port of Bordeaux in 
1927, and, as the outcome of experiments which 
followed on these investigations, a powerful suction 
dredger, the “‘ Pierre Lefort,’’ with a hopper capacity 
of 2000 cubic metres, was built. The dredger is 
fitted with a semi-flexible trailing suction pipe on 
each side. Before this dredger was ready for service, 
an older suction dredger, ‘“‘ La Coubre,” of 1500 
cubic metres- hopper capacity, had been employed 
on experimental work and was ultimately fitted 
with the same type of suction pipes as are provided 
in the “ Pierre Lefort.’”’ The output of the latter is 
30,000 cubic metres in twenty-four hours; that of 
‘** La Coubre ” is from 18,000 to 20,000 cubic metres 
per day of twenty-four hours. The two dredgers, 
therefore, are capable of removing 50,000 cubic 
metres of sand per day. Under normal conditions 
they work continuously. The “Pierre Lefort ” 
can carry out daily fifteen complete cycles of loading 
and discharging spoil at sea. The depth of water 
over the dumping ground is between 25 m. and 30 m. 
Both vessels are able to work under conditions of 
considerable swell, and, according to Monsieur 
Lévéque, the engineer-in-chief of the Port of 
Bordeaux, they do work frequently when the waves 
reach a height of 34 m. from crest to trough, and the 
“Pierre Lefort ’’ has dredged when the swell has 
reached a height of 4 m. 

The line selected for the new channel through the 
bar (Fig. 2) lies almost directly east and west; the 
length of the pass between the 10m. contours on 
the inner and outer slopes of the bar respectively 
is about 4 kiloms. The dredging of the channel 
was begun in 1931, and, during the working season 
of that year, extending over seven months, 6 million 
cubic metres of dredged material were removed 
from the cut. Before the commencement of the 
work the minimum depth of water over the bar 
on the site of the channel was between 6 m. and 7 m. 
below chart zero. It should be noted that at the 
mouth of the Gironde the tide does not fall below 
a level about 1m. above chart datum and that, 
therefore, approximately 1m. must be added to 
the soundings shown in Figs. 2 and 3, in order to 
arrive at the actual depths available at lowest tide. 
The tidal rise at mean springs is about 5m. above 
chart datum and approximately 4m. above mean 
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the Northern Pass, but, since the middle of the 
nineteenth century, it has progressively curved 


low-water spring tides. 
The progress of the dredging operations is shown 
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" FIG. 9 -SIDE SUCTION PIPE STOWED ON DECK 


- 10--DECK OF THE “PIERRE LEFORT’’ 
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approaching 900m. ‘The work will be continued 
until a minimum depth of 11 m. below chart datum, 
equivalent to about 12m. below low-water spring 
tides, is available over a channel width of not less 
than 1 kilom. An examination of the soundings 
charts shows that the depths attained at the end 
of the 1931 season (November) were well maintained 
during the ensuing winter. 


DREDGER “ PIERRE LEFORT.”’ 


The main dimensions of the “ Pierre Lefort,” of 
which a general.view is reproduced in Fig. 6, are as 


follows :— 
Length between perpendiculars 102-4 m. 
a CRs Sey eee ee Oe 16-5 m. 
Loaded deadweight 3800 tons 
Loaded draught 5-8 m. 


The dredger is propelled by twin screws. All the 
machinery is electrically driven, the current being 
supplied by three oil-electric generating sets. The 
vessel is fitted with two lateral suction pipes of semi- 
flexible type, and the nozzle of each can be lowered 
to a depth of 20 m. below the surface (Figs. 7 and 9). 
Dredging can be done cither by hauling ahead on 
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FiG. 11--ANGLE INDICATING GEAR 


an anchor or by steaming ahead. The hull is sub- 
divided into three main compartments, the forepart 
accommodating the crew and stores, and the afterpart 
the machinery, generating sets, pumps and fuel 
bunkers. The spoil hopper space is amidships. A 
central longitudinal tunnel separates the hopper 
tanks into two parts ; these are divided into sixteen 
compartments, eight on each side of the central 
tunnel (Fig. 10). Each compartment is closed at 
the bottom by a pair of flap valves worked simul- 
taneously by a vertical hydraulic ram, These rams 
can be seen in the illustration (Fig. 10). Each flap 
valve measures 3-6 m. by 1-25m. It turns on three 
hinges and water-tightness is ensured by means of 
wooden sheathing and rubber joints. The pumps, 
of the centrifugal type, have a normal speed of 250 
revolutions per minute. The suction and delivery 
pipes are 0-55m. diameter, and the vent of the 
pump has a diameter of 0-60m. The discs are 
three-bladed and the whole of the inside of the pump 
is fitted with “‘ Era” anti-friction metal. 

It has not hitherto been necessary to have recourse 
to a water jet as an auxiliary to the dredging opera- 
tions, but all the necessary appliances for water jetting 
are installed on the “‘ Pierre Lefort.”’ 

Suction Pipes.—Each suction pipe consists of four 
rigid elements or sections (Figs. 7 and 11). Itis articu- 
lated to the hull by arevolving joint, and the three upper 
sections are connected together by two “‘ Guilloux ” 
flexible joints (JJ, Fig. 7), a view of one of which 
is given in Fig. 8. These three upper sections are 
suspended by tackles from gallows during dredging 
operations. The lowest section is not so suspended 
while dredging is in progress, the suction mouth or 
nozzle lying ‘ree on the sea bed. It is connected with 
the other sections by a ball joint (R, in Fig. 7), 
whose range is »estricted to 40 deg. It is, therefore, 
necessary to know, while dredging is in progress, 
the angle between the lowest and the next section 
of the suction pipe. For this purpose an indicator 
is provided and is operated by a small wire cable 
which is led to the cat-head or gallows, from which 
is suspended the revolving joint at the upper end 
of the pipe (Fig. 11). During dredging the suction 
nozzle (Fig. 7) rests on the bottom without penetrat- 
ing to any material depth below the surface. The 
surface of the nozzle in contact with the bottom is 
approximately rectangular and is wider than its 
length parallel with the centre line of the ship. 

The arrangements of the suction pipes so far as we 
have described them are common both to “La 
Coubre ” and the “ Pierre Lefort,”” but, in the case 
of the latter vessel, provision is made for a central 
suction pipe in addition. This, like the side suction 
pipes, trails astern. For working the side suction 
pipes, a special winch is provided, which is fitted to 
permit of differential lowering of the several suspen- 
sion tackles from the cat-heads. The winches and 
cat-heads are also fitted for raising and swinging the 
suction pipe inboard for stowing on deck, as shown 
in the view, Fig. 9, and in the diagram, Fig. 12. 

Cost of Dredging.—The dredging cost per cubic 
metre of dredged material measured in the hoppers 
during the year 1931 was 0-95f. in the case of the 
“ Pierre Lefort”’ and 1-4f. for ‘“‘La Coubre.” In- 
cluded in these costs are all repairs and the expenses 
of five months lying-up. If interest on capital and 


sinking fund charges were included in the costing, 
the rate price would be about doubled. 

Electrical Machinery.—As already mentioned, all 
the machinery of the ‘‘ Pierre Lefort ” is electrically 
driven. The power is generated by six units, as 
follows :—-T'wo oil engine units, each of 1400 H.P., 
for the screw propellers ; one oil engine set of 1800 
H.P., principally for the motors of the suction pumps ; 
one auxiliary oil engine set of 300 H.P., for the 
auxiliary motors; two auxiliary oil engine units, 
each of 25 H.P., mainly for lighting purposes. In 
connection with this last group there is a battery of 
accumulators and a motor generator of 15 kW. 

Each of the two 1400 H.P. oil engines is coupled 
to a 500-volt dynamo of 940 kW. The 1800 H.P. 






















FiG. 12—-STOWAGE OF SUCTION PIPE 


oil engine is coupled to two 500-kW, 500-volt 
dynamos and an exciter of 450 kW at 220 volts. 
The various motors include the following :—Two 


motors for the suction pumps, each 650 H.P.; two 
motors for water jets and other purposes, each 


250 H.P.; fourteen motors for the winches, total 
830 H.P.; thirty-two motors for ventilators and 
pumps, total 320 H.P. 

The connections are arranged so that the motors 
of the suction pumps can also be fed by the dynamos 
of the main propelling sets in case of damage. The 
dredger has sufficient reserve power to enable it to 
carry on its service, even if a breakdown should occur 
in any one of the groups of machinery. 


CONCLUSION. 


The success of this interesting dredging project is 
undoubted. The French engineers responsible for it 
seem to have overcome the difficulties of sand pump 
dredging in a heavy swell. We are not aware of 
any other situation where such dredging has been 
carried on continuously under conditions of swell 
and exposure, comparable to those met with in the 
course of this work. 

The dredging of the new Western channel through 
the Gironde bar is only one of the several works of 
improvement which have been undertaken in recent 
years in the port of Bordeaux, with the object of 
making navigation suitable to the accommodation of 
large Transatlantic liners. This policy of improve- 
ment, initiated in 1925, was later concentrated on 
works for the reception of the ill-fated liner “ L’Atlan- 
tique,”’ 42,500 gross tons, of the Compagnie Sud- 
Atlantique, which began her service from Bordeaux 
in September, 1931, and of other vessels of similar 
class. . 

One of the principal works undertaken by the port 
authority is the provision of the deep-water port 
of call at Le Verdon, on the southern side of the 
Gironde entrance, 37 miles nearer the open sea than 
the quays at Bordeaux. We have from time to time 
made brief references to this work in these pages. 
The mole, which is a reinforced concrete structure 
of much interest, provides berthing alongside with a 
minimum depth of about 43ft. at low water. Its 
construction was begun early in 1929, and it is 
expected to be ready for service in the early summer 
of this year. Pending the completion of this work, 
‘** L’Atlantique ’’ made use of the jetties at Pauillac, 
on the west bank of the Gironde, about half-way 
between Le Verdon and Bordeaux. 

We are indebted to Monsieur Francois Lévéque, 
Ingénieur-en-chef des Ponts et Chaussées, the 
Director of the Port of Bordeaux, for the use of 
drawings and photographs from which our illustra- 
tions have been prepared, and for information con- 
cerning the ‘‘ Pierre Lefort ’ and the dredging of the 





motors for the propellers, each of 1150 H.P.; two 


Gironde bar. 








Water Turbines for Tummel Development. 
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MNVHE generating plant for the Tummel Development 

of the Grampian water power scheme is now being 
installed in the power station situated on the river 
Tummel between Loch Rannoch and Loch Tummel, 
in Perthshire. As the equipment consists of two 
sets driven by water turbines, each having a maximum 
output of 24,000 B.H.P. when working with a head 
of 160ft., it will be seen that this station forms an 
important section of the complete scheme of hydro- 
electric development. The contract for the turbines 
was placed by the contractors, Balfour, Beatty and 
Co., Ltd., with Boving and Co., Ltd., of Kingsway, 
London. The latter firm was responsible for the 
design of all the various items that are necessary to 
complete the equipment, and entrusted the manufac- 
ture of the parts to Markham and Co., Ltd., of 
Chesterfield, in whose works we recently had an oppor- 
tunity to inspect them. 

TURBINES. 

From the line and tone engravings accompanying 
this article it will be seen that the turbines are each 
of the double-runner, twin spiral casing, single dis- 
charge type. Their arrangement and that of the 
various accessory equipment is shown in Fig. 1. It 
will be seen that water from the main pipe line is 
admitted through a stop valve which actually, 
although this is not obvious from the drawing, is of 
the butterfly type: Between this valve and the spiral 
inlet casings there is a breeches pipe of built-up 
welded construction. Tummel Station is designed to 
operate with the minimum of initial attention and may 
be made automatic in the future, so that the atten- 
dant will be free to supervise the control of the 
whole system. The two runners of each turbine are 
mounted on a horizontal shaft which is coupled to the 
corresponding shaft of a B.T.H. alternating-current 
generator. Although, as has already been men- 
tioned, the turbines are each capable of an output of 
24,000 B.H.P., the normal output will be 22,500 
B.H.P. and the speed 300 r.p.m. The maximum 
continuous rating of the generator will be 17,000 kW. 
The two runners are mounted back to back—see 
Fig. 8, page 350. Each is a single casting in stainless 
steel. This metal was adopted since by its use the 








shaft of the turbine could be placed higher relatively 
to the tail-race than would have been possible had 
cast steel or bronze been utilised. Bronze would 
have required the shaft to be 2ft. lower and 
cast steel 4ft. lower if risk of damage from 
cavitation was to be avoided. By selecting runners 
of stainless steel it has been found possible to arrange 
that practically all the lower parts of the plant are 
above maximum tail water level and consequently 
drainage has been facilitated. The risk that the 
station may be flooded during periods of high water 
level in the tail-race has also been very considerably 
reduced. In order to determine exactly what was the 
highest level at which it would be possible to 
place the runners without undue risk of cavitation 
recourse was had to laboratory tests. These tests 
were carried out by Karlstads Mekaniska Verkstad 
A/B, Messrs. Boving’s Swedish associates at Kristine- 
hamn. Jn the same laboratories model tests were 
carried out to determine the form of runner which 
would best meet the requirements of output and 
efficiency. 
SprraL CASINGS AND SUCTION CASINGS. 

The possibilities of using welded pressure casings 
were carefully studied before it was finally decided that 
cast iron would better meet the requirements. It was 
felt that smoother surfaces could be obtained with 
this material and where velocities of a compara- 
tively high order, such as those occurring in these 
casings, are concerned the matter is of considerable 
importance. As finally designed and made, the spiral 
casings are divided in both the vertical and horizontal 
planes. This arrangement facilitates erection and 
transport. The inner circumferences of the casings are 
reinforced by drop forged steel stays of special fish- 
shaped section. As an illustration of the size of these 
casings we have chosen for reproduction in Fig. 7, 
page 350, a photograph of one being machined 
on a large boring machine. 

Like the spirals, the suction casings are also of cast 
iron and they are split to facilitate dismantling. On 
each half there is an automatic air inlet valve, which 
admits air to the suction tubes when the turbines are 
either running under light load or are being rotated 
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by the generator running as a synchronous motor. 

This latter possibility had to be allowed for in con- 

nection with transmission line regulation problems. 
GUIDE VANES. 

The guide vanes are cast in steel solid with their 
spindles. They are mounted in grease lubricated 
bearings and all connected to an operating ring 
mounted on a train of rollers. The details of the mech- 
anism may be followed from the drawing Fig. 2 and 
the engraving on page 350, Fig. 6. Dismantling of 
the guide vanes and the suction casings is facilitated 
by the construction of the guide wheel foot in three 
parts. Leakage of water past the runners is reduced 
to a minimum by fittimg copper bands on the 
runners on each side of the guide apparatus. 

One of the most interesting features of the guide 
vane operating gear is the provision of breaking links 
between the guide vane levers and the operating ring. 
These links are so formed that should. anything, 
such as a piece of timber, interfere with the 
movement of one of the vanes, either when 
opening or closing, they break when the stress 
exceeds a certain figure in either tension or 
compression. Their design to meet this latter con- 
dition involved a considerable amount of experi- 
mental work. These links are clearly seen in the 
drawing Fig. 2, and are just visible in the tone engrav- 
ing Fig. 6. Should any mishap of this kind occur the 
design of the guide vane gear is such that after the 
link has broken the vane itself will not have freedom 
to turn round completely nor will its operating lever 
tend to jam a neighbouring guide vane. 


TURBINE SHAFTS. 


The turbine shafts are hollow. Each is provided 
with a forged half coupling to suit that of the generator 
shaft. The coupling bolts, however, are not called 
upon to take any of the load, but are simply intended 
to hold the two half couplings together. Clearance 
holes are therefore provided for them. A special key 
capable of withstanding the whole of the’ torque takes 
the drive. The turbine shaft is carried by two main 
bearings, each of which has a spherical seat and is 
white metal lined. Ring oil lubrication has been 
adopted and the oil sumps are water cooled. These 
shafts and bearings, after finishing, were sent to the 
B.T.H. works at Rugby to be checked with the 
generator shafts. The runners were tested for dynamic 
balance when mounted on the turbine shafts and 
bearings. At each end of the shaft there is a packing 
box of modified labyrinth type. No water supply is 
utilised, but there is a throw ring on the shaft 
to deal with any water that may leak past the 
gland. 

Theoretically, of course, there should be no end 
thrust when two runners are placed back to back on 
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the same shaft, since the hydraulic forces on the two 
runners should balance one another. In practice, 
however, it is always found that slight out-of-balance 
forces exist, and in addition there is usually a slight 
end thrust when starting up owing to the fact that 
hydraulic conditions are not then stabilised through- 
out the turbine. For these reasons a small Michell 
thrust bearing has been fitted on the turbine shaft at 
the end remote from the generator. It is water 
jacketed, obtaining its supply from the same source 
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occurrence, automatic air inlet valves are provided 
on the suction casings. 


GOVERNOR GEAR. 


An oil pressure governor with an_ evolvent 
pendulum is used for controlling the speed of 
the turbmes. The pendulum is driven by belt 
from the turbine shaft. The same belt drives 
the oil pump supplying pressure oil to the air vessel 





from which the operating valve of the governor takes 
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of filtered water which supplies the generator and tur- 
bine bearings and the transformers. 

It has already been mentioned that one of the 
conditions imposed by the customer was that the 
plant should be so designed that the generator could 
be run as a synchronous condenser, either with the 
turbine coupled or uncoupled. When coupled up, 
there is a possibility that water might tend to rise 
in the suction tubes, eventually reach the runners, 
and have a braking effect. To obviate any such 


its supply. The air vessel can be charged in advance 
by a small independent motor pump. When stopping, 
the turbine is quickly brought to rest after the guide 
vanes have been closed by a brake operating on the 
shaft. 


ConTROL GEAR. 
As mentioned previously, the Tummel Station plant 





is practically automatically controlled, and the neces- 
sary manual operation is reduced to the minimum, so 
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that the operator will be free to supervise the control 
of the whole system. Initially, it will be necessary 
to synchronise machines manually, and starting and 
stopping of the turbines will be by push-button con- 
trol. The completed scheme will be generally as 
shown on the accompanying engraving—Fig. 3— 
which diagrammatically shows the more important 
controls. When starting up, the air vessel is first 
charged with pressure oil by the auxiliary motor- 
driven pump. The main turbine starting switch 
A is then closed, with the result that pressure 
oil is allowed to pass to the gate locking device B, 
and, operating the relay, unlocks the gate. At 
once the governor servomotor operates and opens 
the guide vanes. A solenoid operated relay on 
the brake mechanism releases the oil pressure, hold- 
ing the brake against the shaft and springs return it 
to the “ off” position. As a result of these opera- 
tions and presuming that the main inlet valve is in 
the open position, the turbine starts to rotate and 
soon reaches a speed of about 95 per cent. of the 
normal value. The secondary starting switch is 
then closed and a special electrical ‘‘ hunting relay ” 
D takes charge, and slowly raises the speed of the 
turbine to the normal value. Should the unit not 
be in phase with the line, the relay continues to 
increase the speed up to a maximum of 5 per cent. 
above normal. Subsequently the speed is slowly 
reduced to 5 per cent. below normal, and this hunting 
action continues until synchronising is possible, 
either automatically or by hand. As soon as syn- 
chronisation is effected, the hunting relay is thrown 
out of action and the evolvent pendulum governor 
assumes control. In order to prevent the load on the 
turbine reaching more than a predetermined value, 
an adjustable load-limiting device E is fitted. 

When shutting down, the sequence of operations is 
somewhat similar. The main breaker is first tripped, 
and the primary and secondary starting switches are 
opened. The governor servomotor thereupon closes 
the turbine gates and the gate-locking device locks 
them in the closed position. The speed of rotation 
at once begins to fall, and when it is about 
150 r.p.m., the underspeed pendulum contacts open, 
the solenoid of the brake relay is de-energised, and 
pressure oil forces the brake shoes into contact with 
the shaft, and brings it rapidly to rest and holds 
it there. 

Several other of the many safety devices are also 
indicated on the drawing. Should the turbine run 
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gauge switches are fitted to each vessel, by means of 
which the auxiliary oil pump motor is started up and 
shut down at predetermined minimum and maximum 
pressures. Interlocking devices to stop the sequence 
of operations, should any of the safety devices or 
relays not be correctly set for running, are provided 
at every necessary point. 

Two parts of the plant which have already been 
mentioned deserve further notice, The breeches 
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pipe connecting the main valve with the spirals of the 
turbines is of built-up and welded construction. In 
a photograph reproduced in Fig. 9 the breeches pipes 
for both sets are to be seen and the lines of the cir- 
cumferential welds can be observed. Other 
engravings, Figs. 4 and 5, show two views of the main 
butterfly inlet valve. The use of the butterfly type 
of valve in this position is a departure from previous 








“Tae Encintca” 


practice in high-pressure work. The advantages of 
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FIG. 3—-DIAGRAM SHOWING CONTROL AND SAFETY DEVICES 


away, the overspeed pendulum contacts open and 
break a circuit energising the solenoid controlling a 
trip on the control valve of the main inlet valve, 
which consequently closes at once. If the governor 
belt should break, the turbine gates are automatically 
locked in the position they occupied at the moment 
the belt broke by the solenoid-controlled valve G. 
Indicating devices are supplied to show the position 
of the gate opening on the switchboard, and means are 
provided for the control from the switchboard of the 
interconnection between the air vessels of the two 
sets, so that it is possible to get an oil supply at 





short notice from one set to the other. Pressure 





a balanced design and rapidity of operation have been 
offset heretofore by the difficulty of constructing 
butterfly valves sufficiently water-tight to prevent 
abnormal leakage. On valves as large as these—10ft. 
in diameter—the question of leakage is of consider- 
able importance, and it has been overcome in this 
case by holding a rubber hose within a slot around 
the periphery of the valve blade by means of a retain- 
ing ring, as may be seen in the engraving. At top 
and bottom of the valve this hose surrounds the 
bearing. When the valve is in the closed position, 
high-pressure water is admitted to the hose, the outer 
side of which is thereby pressed into close contact 








with the walls of the pipe, and provides a very nearly 


perfect seal. We had the opportunity to see some 
tests carried out on one of the valves with the 
apparatus to be seen in the engraving. With a 
pressure behind the blade of the valve of 110 lb. per 
square inch, the leakage was found to be 0-7 gallons 
per minute. A good idea of the negligible amount of 
this leakage is provided by the fact that it was 
measured by constructing clay ‘‘dams” at the foot 
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BUTTERFLY CONTROL VALVES 


of the outlet side of the valve casing, and so directing 
the flow of water into a bucket! The valves are 
hydraulically operated at site, and are provided with 
by-passes. Stops are provided for holding the valve 
in either the closed or the open position, so that 
inspection or dismantling of the servomotor mechanism 
may be carried out without shutting off the pressure 
from the pipe line. 








THE IRON AND STEEL INSTITUTE. 


THE Annual Meeting of the Iron and Steel Institute 
will be held at the Institution of Civil Engineers, Great 
George-street, 8.W.1, on Thursday and Friday, May 4th 
and 5th, under the Presidency of Mr. W. R. Lysaght. 
On Thursday, at 10 a.m., the Annual Business Meeting 
will be held, and after the induction of Mr. Lysaght 
as President, the Bessemer Gold Medal will be presented 
to Dr. W. H. Hatfield. Mr. Lysaght will then give his 
Presidential Address. During the morning session the 
following papers will be open for discussion :—‘‘ Coke 
Consumption in Blast-furnace Practice : Effect of Removal 
of Breeze,’ Mr. D. F. Marshall and Professor R. V. 
; “‘ The External Heat Loss of a Blast-furnace,” 
. D. F. Marshall, and ‘‘ Recent Developments in 
American Blast-furnace Design and Practice,” Mr. W. 
A. Haven. After luncheon, at 2.30 p.m., the following 
papers will be open for discussion :—“ Structural Changes 
in Hypo-eutectoid Steels on Heating,” Sir H , 
Carpenter, F.R.S., and Dr. J. M. Robertson; ‘‘ Some 
Comparative Corrosion-fatigue Tests Employing Two 
Types of Stressing Action,” Dr. H. J. Gough and Mr. 
D. G. Sopwith, and “ Formation of Columnar Crystals 
in Steel Sheets After Normalisation,’ Mr. F. Kinsky. 
On Thursday evening, at 7.30 p.m., the Annual Dinner 
will take place at the Grand Hali, Connaught Rooms, 
Great Queen-street, W.C. On Friday, at 10 a.m., a General 
Meeting will be held, at which the following announce- 
ments will be made :—Award of the Andrew Carnegie 
Research Scholarships for 1933-34, and award of the 
Williams Prize to Messrs. A. B. Winterbottom, J. P. 
Reed, and J. R. Handforth. Discussions will take place 
on the following papers and Report :—‘ Contribution to 
the Study of Inclusions in Steels,” Professor A. M. 
Portevin and Mr. R. Perrin; ‘ First Report of the Steel 
Castings Research Committee”; ‘“‘The Influence of 
Phosphorus on the Properties of Hardened and Tempered 
Cast Iron,” Mr. J. E. Hurst, and “ The Effect of Sulphur 
and Phosphorus on the Corrosion of Iron,” Messrs. L. 
Tronstad and J. Sejersted. The afternoon session will 
commence at 2.30 p.m., and the final papers will be pre- 
sented for discussion: ‘‘ Internal Combustion Engine 
Exhaust Valve Failures,” Mr. C. C. Hodgson; “A 
Contribution to the Study of the Properties of Austenitic 
Steels,” Dr. L. B. Pfeil and Mr. D. G. Jones, and “ The 
Intergranular Corrosion of the 18/8 Stainless Steels,” 
Mr. E. C. Rollason. 

The First Report of the Steel Castings Research Com- 
mittee (Special Report No. 3) will not be reprinted after 
the meeting, and copies will be supplied only on request. 

The Institute will hold an Autumn Meeting in Sheffield 
and District on September 12th to September 15th. 
Particulars will be available at a later date. 








A nuMBER of aluminium pistons having given satis- 
factory service over a period of two years on a batch of 
ten-coupled locomotives on the Czeche-Slovakian State 
Railways, it is proposed to extend their use. These pistons 
are of the hollow type, with a cast-on periphery of steel, 
the cylinders being 22}in. in diameter and the piston load 
75,500 lb. The maximum steam temperature is 650 deg. 
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The Log-Log Slide Rule. 


Y means of a slide rule engraved with a log-log 

scale it is as simple to evaluate an expression of 
the form y=at as it is to determine the product or 
quotient of two numbers. The principle involved in 
the use of the log-log scale is the fact that if the above- 
given relationship holds then log y= log a and 
therefore log (log y)=log 2+-log (log a). The log-log 
scale is generally engraved above the A scale and is 
designed to be worked in conjunction with the C and 
D scales. 

On a “ten-inch” rule the ABCD seales are 
usually 25cm. long. The CD scales extend from 
unity to 10. Hence k log 10=25 or k, the propor- 
tional factor, =25. This factor is preserved through- 
out the CD scales and also throughout the log-log 
scale. Thus on the C D scales the distance from the 
origi marked “1” to the graduation marked ‘3 ” 
will be & log 3=25x0-4771=11-92cem. On the 
log-log seale the distance from the origin to the 
graduation marked “30” will be k log-log 30=25 

x 0-1694= 4-23 cm. 

To effect the exponential calculation given above 
we place the cursor line at the value of @ on the 
log-log scale, thereby setting up a distance k log-log a 
on that scale as measured from its origin. We next 
move the slide until the origin of the C scale, marked 
“1,” tallies with the cursor line and then move the 
cursor along to the value of z on the C scale. Thereby 
we set up a distance k log x on the C scale and add it 
to the distance k log-log a already set up on the log-log 
scale. The cursor line will therefore intersect the 
log-log scale at a point distant k log «+k log-log 
a cm. from its origin. If this point is graduated as 
y then it will lie at a distance k log-log y cm. from the 
origin of the log-log scale. Hence k log-log y=k 
log «+k log-log a and therefore the graduation y 
will give the direct value of a*. 

The origin of the ABCD scales is marked “ 1,” 
because log 1=0 and therefore k log lis zero. To be 
consistent, therefore, the origin of the log-log scale 
ought to be marked “10” for log-log 10=log 1=0. 

Let the log-log scale have the same length—25 em. 
—as the ABCD scales and let its origin, marked 
“10,” be in vertical alignment with the origins of 
these scales. Then the log-log scale will extend from 
10 to a number Z at the right-hand end, which will 
be such that k log-log Z=25, that is, log-log Z=1, 
that is, log Z=10, or Z=10'*. With this log-log 
scale, therefore, we could carry out exponential 
calculations for values of a from 10 upwards provided 
the answer did not exceed ten thousand million. 
Such a scale would be of little value in practice. It 
would extend too far at the right-hand end and not 
go low enough at the left. 

On the ABCD scales any number, say, 4, may 
be regarded actually as 4 or as 0-4 or 40, &c. The 
same licence is open to us on the log-log scale, but it 
is of very little value in general. To evaluate 4° we 
may bring the calculation on to the range provided 
by the log-log scale as above defined by writing the 
expression as y=40*+-10°. The slide rule answer for 
40* will be correct as to its significant figures and will 
be made completely correct by dividing it by 1000. 
If, however, the index is not a whole number the slide 
rule answer given by this transformation will be 
wrong both as to its significant figures and its decimal 
point. For example, y—4*!—40*1— 101, so that 
to make it correct the slide rule answer must be 
divided by 10*1 or 1259. The calculation and appli- 
cation of this divisor involve two additional and 
separate manipulations of the slide rule. 


The figures on the log-log scale must therefore, in 
general, be regarded as possessing unique significance. 
Hence to permit expressions of the form y=a* to be 
evaluated when a is less than 10, it is necessary to 
extend the log-log scale below its origin as defined by 
log-log 10=0. To provide room for this downward 
extension we may cut off a portion at the super- 
fluously high end of the scale and move the remainder 
bodily over to the right. This course is permissible 
because so long as we set up our calculation on the 
log-log scale and return to it for the answer the 
origin of the log-log scale may be situated anywhere 
relatively to the origin of the A and D scales. The 
shift of the log-log scale to the right may therefore be 
arbitrary in amount, although a consideration to be 
mentioned later adds fresh usefulness to the slide 
rule if the shift is such as to bring the origin “10” 
of the log-log scale vertically over the 2-3 graduation 
of the D scale. A shift of this amount sets free some 
9cm. or 10cm. for the downward extension of the 
log-log scale ; the precise figure is open to choice, for 
it is not necessary that the log-log scale should start 
exactly in line with the origin of the A and D scales. 

Let us take it that the length available for the 
downward extension is 9-55em. It is easy to calcu- 
late to what degree this length will permit us to 
extend the range of the scale. The only point to 
notice is that as “ 10 ” is the origin or “ zero ” of the 
log-log scale, distances to the left of this origin must 
be regarded as negative. If then w is the lowest 
graduation on the extended scale, we have k log-log w 





=~— 9-55, that is, log-log w= —0-382=1-618. Hence 
log w=0-4149 and therefore w=2:-6. 

To the right of the origin we would still have avail- 
able a length of about 17-5 cm., or sufficient, as can 
readily be calculated, to carry the log-log scale up 
to 105. 

By these means the log-log scale can be arranged to 
permit exponential calculations to be carried out for 
values of a from 2-6 upwards, provided the answer 
does not exceed 100,000. This is a useful extension, 
but it is not enough, for in many practical examples a 
is of less value than 2-6. To extend the range still 
farther we may add a second log-log scale above the 
first, the second scale starting with 2-6 at or near its 
right-hand end and running down towards unity at 
the left-hand end. The origin of this second scale 
will clearly lie 9-55em. to the right of the 2-6 
graduation at or near its right-hand end and will 
therefore be an “‘ imaginary ”’ point situated beyond 
the end of the slide rule. If, however, the calculation 
is set up on the second scale and the answer is read 
on that scale, the position of its origin with respect 
to the origin of either the first log-log scale or the 
A and D scales is immaterial. 

The second log-log scale permits the expression 
y=a* to be evaluated for values of @ from about 
unity upwards, provided the answer does not exceed 
2-6 or thereabouts. It allows us, for imstance, to 
evaluate 1-55 (2-4), but not 1-8? (—3-24), for 
the latter answer lies beyond its right-hand end. This 
difficulty can readily be overcome by disposing the 
second log-log scale in a particular relationship to the 
first, namely, in such a way that if the answer is 
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beyond the range of the second scale it may be read 
on the first. The relationship required is that the 
distance from the 2-6 graduation at the left-hand 
end of the first scale to the 2-6 graduation at or near 
the right-hand end of the second scale should be 
exactly 25cm. The evaluation of 1-8? would then 
be carried out as follows :—The cursor line is set to 
1-8 on the second log-log scale. The slide is next 
moved until the right-hand end of the C scale, marked 
“10,” tallies with the cursor line. The cursor is 
then set to 2 on the C scale and the answer, 3-24, is 
read on the first log-log scale. A little reflection will 
show that the backward movement of the slide 
subtracts 25cm. from the distance set up on the 
second log-log scale and that an equal distance is 
added to it by transferring the reading of thé answer 
from the second to the first log-log scale. The 
addition and subtraction cancel out and the net 
distance set up is k log 2+ log-log 1-8 as measured 
from the origin “‘ 10 ” of the first log-log scale. 

The imaginary origin of the second log-log scale 
lies 9-55 cm. to the right of the 2-6 graduation at or 
near its right-hand end. That graduation lies 25 cm. 
to the right of the 2-6 graduation at the left-hand 
end of the first log-log scale. If, then, the left- 
hand ends of the two log-log scales are in alignment, 
the length of the second log-log scale from its lowest 
left-hand graduation—v, say—to its imaginary 
origin will be 34-55cm. To determine the value of 
v we have k log-log v= —-34-55, which gives v=1- 10. 
The two log-log scales would, therefore, enable us 
to evaluate exponential expressions of the form 
y=a* for values of a from 1-10 upwards, provided 
the answer did not exceed 100,000. 

Even this extension of the range may not be suffi- 
cient for some practical purposes. For example, 
in dealing with problems involving compound 
interest or physical problems involving a similar 
“rate of growth ” law we are called upon to handle 
expressions of the form (1-}-R/100)", where » is the 
number of years and R is the rate of interest. If, 
then, we are restricted to two log-log scales the 
lowest rate of interest with which we shall be able 
to deal will be 10 per cent. It can readily be proved 
that a third log-log scale would extend the range 
down to 1-01, thereby enabling us to deal with rates 
of interest down to 1 per cent. A fourth log-log 
scale would carry the range down to 1-001, and 
would enable us to deal with rates of interest extend- 
ing from 1/,9th of 1 per cent. upwards. 





The addition of these two extra log-log scales 
is avoided in a very ingenious manner in a new 
slide rule, the ‘‘ Engimeer-Commerce ”’ rule, devised 
by A. G. Thornton, Ltd., of Manchester. This rule, 
illustrated herewith, carries the first and second 
log-log scales and, in addition, a small “‘ differential ”’ 
seale, barely jin. long, at its left-hand end in line 
with, but detached from the A seale, The differential 
seale is divided into ten parts, representing from 0 to 
10 per cent. interest and is operated in conjunction 
with an index line y near the end of the slide. 

For rates of interest of 10 per cent. upwards the 
value of £1 at the end of » years is obtained from 
the log-log scales in the standard manner. For 
example, to calculate the value of £1 at 15 per cent. 
compound interest after five years, the cursor is 
set to 1-15 on the second log-log scale, the origin “‘ 1 ” 
of the C seale is brought to the cursor line, the 
cursor is set to 5 on the C seale, and the answer 
£2-01 is read on the second log-log scale. (By five- 
figure logarithms the answer is found to be £2-01141.) 

Since the C scale extends from 1 to 10 this method 
of working has to be slightly modified if the mumber 
of years exceeds 10 or something less than 10. For 
example, if » in the above example is changed to 
12, the answer is beyond the capacity, both of the 
second log-log scale and of the C slide. If, however, 
without moving the slide we set the cursor to 1:2 
on the C scale, we will find the answer—-£5-35——on 
the first log-log scale. The mathematical explanation 
of this procedure is obvious. If ye=(1-15)" then 
log-log y=log 1-2-+-log-log 1-15-+-log 10. If, there- 
fore, we set up the length k log-log 1-15 on the second 
log-log scale, add to it a length k log 1-2 on the C 
scale, and then move the second log-log scale bodily 
to the left through a distance k log 10—that is, 
25 cm.—the correct answer y will be shown by the 
second log-log scale. From what was said previously 
it will be seen that the transference of the reading 
of the answer from the second to the first scale is 
precisely equivalent to displacing the second scale 
through 25 cm. to the left. 

The carrying over of the answer from the second 
to the first log-log scale in this manner allows us to 
extend the number of years at which the money is 
at interest from the range 1 to 10 on to the range 
10 to 100. It may be noted, however, that at all 
rates of interest above 10 per cent. there is a certain 
range of years for which the method of operation 
has to be slightly modified. For example, the value 
of £1 at 15 per cent. compound interest after 8 years 
cannot be calculated in the manner described, 
because the answer lies beyond the right-hand end 
of the second log-log scale, and because 0°8 does 
not occur on the C scale. The C scale, it will be noted, 
is extended at the left downwards to a graduation 
equivalent to 0-89. Hence, if n were 8-9 years 
or upwards, we could transfer the reading of the 
answer to the first log-log scale in the manner 
described above. But for values of n between 8 
(actually 7-9) and 8-9, this method of dealing with 
thé calculation is precluded. It is, however, still 
open to us to set the cursor to 1-15 on the second 
log-log scale, to move the slide until the right-hand 
end of the C scale tallies with the cursor line and then 
to read the answer £3-05 on the first log-log scale. 
Alternatively, we might have calculated the value 
at the end of 4 years and squared the result. 

For rates of interest less than 10 per cent. the 
‘* differential” scale is employed in the following 
manner :—Let it be desired to find the value of £1 
at 3} per cent. interest after 25 years. The index 
y is set to 34 on the differential scale. The cursor 
is next set to 34 on the C scale and the slide is moved 
until the origin “‘ 1” of the C scale tallies with the 
cursor line. The cursor is then moved along to 25 
(actually 2-5) on the C scale and the answer £2-36 
is read on the second log-log scale. 

The mathematical basis of this method of calcula- 
tion is interesting and introduces, we believe, a new 
principle in slide rule technique. The general expres- 
sion to be evaluated is of the form Z=(1-+-2x)", where 
x=R/100 and is, therefore, less than unity. Hence : 


log-log Z=log n+log-log (1+) . (1) 
The logarithms being to the base 10, we have ; 
log (1-+-7)=M loge (1+-x) 
where M is the modulus, 0-4343, or 1/M==2-3026. 
But loge (1+ %)=a—a?/2+-a3/3—24/4, &e. 
=a (l—a/2+27/3—2/4, &c.) 
=2.f (2) 

Hence (1) becomes : 

log-log Z=log n+log M+-log «+log f (x) . 
all the logarithms being to the base 10. 

Equation (2) may be rewritten as : 
log f («)--log «-+-log n=log-log Z—log M 
1 ; 
=log (5 log “) 
=logig loge Z (3) 

For z=o0, the value of f (x) is clearly unity and for 
other values of x its value can readily be found 
from the expression :—f (x)=loge (1-+x%)+2. For 
z=0-1, that is, for R=10, we find that f (x) =0-953. 
Hence, for the range R=0 to R=10, f (x) extends 


from 1 to 0: 953, and therefore logy) f (x) extends from 
0 to —0-0209. Multiplying the latter figure by the 


(2) 
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proportional constant k, or 25, we observe that this 
range of values can be represented on the slide rule 
by a scale 0-5225cm., or less than fin., in length. 
For values of R intermediate between 0 and 10, 
the scale can be shown to be substantially equally 
divided. This is the genesis of the “ differential ” 
seale of the new Thornton slide rule. 
When the origins of the C and D scales are aligned 
the index y on the slide is at the right-hand end, 
marked ‘‘ 0%,” of the differential scale. Hence by 
setting the index to the appropriate value of R on 
the differential seale we set up the subtractive distance 
k log f (x). The second operation, namely, setting 
the cursor line to R on the C scale, adds a distance 
k log R, that is, k log #+-k log 100. The third opera- 
tion, namely, moving the slide and then setting the 
cursor to n/10, adds a distance of k log n—k log 10. 
Hence the net result of the three operations is to set 
up on the D scale a total distance of k log f (x) 
|-k log «+k log n+k log 10. Calling this distance J, 
we have from (3) 
l=k logy, loge Z-+-k log 10 (4) 
where Z is the answer to the calculation. The 
graduation on the D scale corresponding to this 
distance will be g, where k log g=1. 
In Fig. 2 we show the relationship of the two 
log-log scales to the D scale. It will be noted that 
the origin ‘ 10” of the first log-log scale is directly 
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FiG. 2- RELATIONSHIP OF THE SCALES 


over the graduation corresponding to 2-3026 (=1/M) 
on the D scale. Let GHJ be the numbers of the 
graduations on the three scales lying on a line s cm. 
to the right of the line through 2-3026 and 10. Then 
on the D seale we have 

k log G=k log 1/M+s 
and on the first log-log scale 

k log-log H 
Eliminating 8 we get 
k log G=k log 1/M+& log-log H 

that is, G=1/M . logy, H=loge H. 

In other words, the numbers on the D scale are the 
natural logarithms of the numbers immediately 
above them on the first log-log scale. 

On the second log-log scale we have 

k log-log J= —(k—s) 
Kliminating s between this equation and (5), we get 
log-log J+log 1/M-+-log 10+log G 


(5) 


8 


That is 
10 1/M log J=G or G/10=loge J 

In other words, the numbers on the D scale divided 
by 10 are the natural logarithms of the numbers 
immediately above them on the second log-log scale. 

From the two expressions for G, we get loge H 

10 loge J; that is J=~V~/H. In other words, the 
numbers on the second log-log scale are the tenth roots 
of the numbers immediately below them on the first 
log-log scale. 

Hence returning to equation (4), if the cursor line 
is standing at the graduation g on the D scale, it will 
simultaneously be standing on the first and second 
log-log scales at graduations h and 7 respectively, 
such that 

g=logeh and g/10=loge j. 
From the second of these relationships, taking 
logarithms to the base 10 and multiplying throughout 
by k, we get 
k log g=k logy, loge 7 +log 10. 

Substituting this value for / in (4) we have j=Z. 
In other words, the required answer will be given by 
the reading of the cursor line on the second log-log 
seale. 

If the values of R and v are such that the answer 
lies beyond the limit of the second log-log scale, the 
usual expedient can be adopted of moving the slide 
backwards to the “10” end before setting the value 
of n/10 on the C scale. The first and second opera- 
tions, as before, will set up a distance k log f (x) 
+k log x+k log 100. The backward movement of the 
slide will subtract from this distance a length k log 10 
and the setting of the cursor to /10 will add to it a 
length k log n—k log 10. Hence the net distance set 
up on the D seale will be : 

k log f (x)+k log «+k log n. 
It follows therefore that the answer Z will be given 
directly by the reading n of the cursor line on the 
Jirst log-log scale. , 

It will be noticed that the use of the differential 
scale in the manner described involves the employ- 
ment of the figures on the C scale, for setting the 
number of years, at ten times their actual value. 
The range of years over which the method described 
above is applicable is therefore from 10 to 100. 
For periods of interest less than 10 years a modified 


method of operation is prescribed. This procedure 
is the same as the standard method up to the point 
of setting the cursor to the number of years—in this 
case the true number of years—on the C slide. Since 
n has been taken at its full value and not at 7/10, 
the ‘‘ answer” presented at this stage on the second 
log-log scale will be the 10th power of the true 
answer. We have therefore to extract the tenth 
root of this “answer” to arrive at the real answer. 
If the “ answer ”’ is 2-6 or over, this process is quite 
simple, in view of the fact already noted that the 
numbers on the second log-log scale are the tenth 
roots of the numbers immediately below them on the 
first log-log scale. In all cases the true answer can 
be found as follows :—Neglecting the “‘ answer ” on 
the second log-log scale and without disturbing the 
cursor, the slide is moved backwards until the index 
y reads the same or approximately the same figure on 
the differential scale as the C scale reads at the cursor 
line. Let the reading of the C scale when this con- 
dition is established be g. Then the true answer 
sought will be (1-++q¢/100). 

In addition to calculations of compound interest, 
this slide rule can by slight modifications or inversions 
of the process of working be used for calculations 
involving compound depreciation or amortisation and 
a number of other similar calculations connected with 
financial and assurance transactions. Besides the 
ABCD scales, the two log-log scales and the differ- 
ential scale, the rule carries.a scale of reciprocals 
and a scale of cubes. On the reverse side of the slide 
it is engraved with scales of sines, tangents, and 
logarithms. On the face revealed when the slide is 
withdrawn it carries volt and dynamo scales. The 
reading of these two submerged scales is facilitated 
by a “ pointer” projecting from the left-hand end 
of the slide. This pointer has inclined faces on which 
the index marks for use in conjunction with the 
submerged scales are engraved. From what has 
already been said, it will be perceived that the rule 
can readily be used to read the values of the natural 
logarithms of numbers. It is claimed that the read- 
ings so obtained at the low end of the range—that is, 
in the neighbourhood of unity—are more accurate 
than those to be found in four-figure mathematical 
tables. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





OIL-ENGINE LOCOMOTIVES. 


Sir,—The letter over the signature of Mr. J. F. Melling, 
criticising iny article on ‘* Recent Progress of the Oil- 
engine Locomotive,” which appeared in your issue of 
December 23rd last, calls for some comment. 

It is interesting to learn that the Boston and Maine 
geared locomotive has not been delivered through any 
fault of the builders. But from the time of ordering in 
1927 until the time of the commencement of the running 
trials at the beginning of 1932, strikes one as rather a 
long period, even for an oil-engine locomotive. At the 
commencement of the running trials the rated horse-power 
of 1450 B.H.P. had not been developed. Perhaps Mr. 
Melling can say whether, in the interim, this output has 
been reached. 

The information as to the supercharger of the Baldwin- 
Krupp locomotive not having been free from maintenance 
trouble, was given on the strength of a talk with the 
operator while inspecting the locomotive in question. 

As regards liner wear, I must strongly disagree with 
Mr. Melling’s contentions. He credits the Krupp 
engine with an extra 2500 hours, or 100 per cent., running 
on the test bed. We will let that pass. But the liner 
wear of 0 -003in. which he would spread over 5000 hours, 
against the 2500 service hours which I gave, is nothing 
like as good as in the Ingersoll-Rand engines. In 
my article I stated that the wear in the latter units was 
from 0-002in. to 0-0045in. per 10,000 hours’ service, 
say, 0-003in. average. Yet Mr. Melling claims that the 
same wear in 5000 hours of the Krupp engine is equal 
to this. 

Might I take this opportunity of contributing to the 
discussion on Colonel Fell’s paper, which, for some time 
past, has found a happy and sympathetic hunting ground 
in your columns? I have waited in vain for someone 
to attack a figure in that paper which even Colonel Fell 
must have known was absurd. Probably he included 
it to provoke discussion. I refer to the figure of £3 per 
B.H.P. for the installation, mechanical portion, and 
cooling. 

To take three examples. The Armstrong-Whitworth 
250 B.H.P, shunter has a mechanical portion weighing 
approximately 24 tons. Colonel Fell would have us 
believe that this 24 tons can be fabricated and erected 
for £750. I have no doubt that Messrs. Armstrong- 
Whitworth wish that it could. 

Confining ourselves to the range stipulated by Colonel 
Fell, 7.e., less than 1000 B.H.P., consider the 300 B.H.P. 
Ingersoll-Rand double-bogie locomotive, of which 
over 100 are at work. The mechanical portion of these 
locomotives tares approximately 22 tons. According to 
Colonel Fell, the cab, underframe, and bogies would cost, 
including erection, £900, whereas the actual cost is over 
twice this figure. 





It is not necessary to stick to small locomotives to 
prove the fallacy of the figure £3 per B.H.P. The latest 


Russian 2-E,-1 oil-electric goods locomotives have a 
mechanical portion scaling 60 tons, and even with the 
maximum engine rating of 1200 B.H.P. the resulting 
value of £3600 is too low. At the present time a price 
of £70 per ton may be taken as strictly competitive for 


mechanical portions of reasonable size. This gives 
£1675 for the Armstrong-Whitworth shunter, £1540 
for the Ingersoll-Rand shunter, and £4200 for the 
Russian locomotive, which figures are more reasonable, 
although the value for the American example is well 
below the actual cost. 

In so far as the mechanical portion is concerned, | 
believe that B.H.P. is an unsound basis for arriving at 
the approximate cost, and even price per ton has its 
exceptions. Your CoRRESPONDENT. 

London, March 31st. 


NON-DESTRUCTIVE TESTING. 


Sir,—In your leader appearing in last week’s issue of 
THE ENGINEER on the above it was stated that proper 
caution should be taken by engineers to recognise the 
truth of the fact that radium testing is only a facet of a 
much larger subject of non-destructive testing in general, 
reason why the claims made “ principally by Continental 
engineers ” that a satisfactory X-ray examination affords 
an absolute 100 per cent. guarantee of soundness in their 
products should be viewed in their proper perspective. 

Might I draw your attention here that, to the best of 
my information, these claims have been chiefly put forward 
by American manufacturers as well as by a large British 
manufacturer for the testing of fusion welds on. boiler 
drums ? 

In fact, when discussing Mr. Pullin’s paper on “‘ Radium 
in Engineering Practice,” Mr. Davy stated that the 
employment of non-destructive tests of the X-ray or 
radium type had been severely criticised on the Continent, 
as such tests have yielded no results on fire-welded pressure 
drums. He then gave examples to prove same and asked 
the author whether radium films would show a different 
density when oxide or slag existed ; such defects could not 
be detected by any rays. 

I am under the impression that on the Continent it is 
actually preferred to rely on the proven safe method of 
excess pressure testing and subsequent stress relieving 
when inspecting welded high-pressure vessels, i.e., the 
method adopted by Messrs. Thyssen and used these last 
ten years with success on all their water-gas roller welded 
drums. 

In passing it may be of interest to mention here that the 
advantages of excess pressure testing have been appre- 
ciated for many years, in that actually a very similar non- 
destructive excess pressure test with subsequent stress 
relieving was introduced by the writer’s father at Flushing 
some forty years ago on all his main steam pipe work, 
which has been widely applied since in marine work—see 
“‘ Transactions,” I.N.A., XXXVI., 1895, page 214. These 
pipes were produced from solid forgings trepanned to size 
and turned with their reinforced flanges forged on, having 
fillets of large radius. The high-pressure test and subse- 
quent heat treating offered the greatest security against 
failure or ageing, and overcame the prevalent troubles 
from expansion and leaky flange connections. The high- 
pressure test did no harm and was bound to detect any 
hidden defects, such as no ray testing could be expected to 
reveal. 

It is of interest to note that such solid bored pipes are 
now being re-introduced by certain leading boilermakers 
for their superheater headers. 

I should appreciate it if you would have the facts 
corrected that it was not principally on the Continent that 
X-ray tests were claimed to yield 100 per cent. guarantee 
for soundness. W. Hamitton MARTIN. 
London, March 28th. 


LOCOMOTIVE PROGRESS. 


Sir,—With reference to Mr. Thompson’s letter, it may 
be of interest to note that, according to the “ Baltimore 
and Ohio Catalogue of Centenary Exhibition (1927),” 
the first 4-6-0 locomotive was the ‘“ Chesapeake,”’ built 
by Norris in 1847 for the Reading Railroad, U.S.A. It 
had outside inclined cylinders, and a ‘“‘ haystack or Bury 
boiler.” 
In connection with the 26in. cylinder he mentions as 
having been put outside on the L. and 8.W.R.., it should 
be remembered that in that case the connecting-rod 
worked inside the coupling-rod, instead of outside, which 
makes a great deal of difference. 

C. F. Denpy MARSHALL. 
Guildford, April Ist. 








A METHOD of hardening punches of high-speed alloy 
steel, without loss of size due to sealing, is described in the 
Machinist by Mr. R. D. Allen. He drilled a piece of mild 
steel shafting, the hole being about */,,in. larger than the 
punch and of sufficient depth to leave only the head of the 
punch standing out. After heating the whole to just on 
a white heat, the punch was tipped straight into the oi} 
bath without contact with the air. The hole in the shaft- 
ing, being roomy, allowed the punch to slide out easily. 
After cooling, the punch was found to be clean, and on 
polishing was the correct size, perfectly straight, and 
thoroughly hardened, having gained or lost nothing in the 
process. To temper the punch was replaced in the shaft- 
ing, the whole brought to a dull red and the punch cast 
into the oil bath. On one punch being treated, the next 
was placed into the shafting, the heat in which was used 





to help in the treatment. The punches have given 
excellent service. 
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Canadian Engineering News. 
(By our Canadi: t.) 
Resistance of Concrete Structures. 


DuR1nG the last few years the National Research 
Council of Canada has contributed a total of 50,000 dollars 
under its assisted researches programme to the work of the 
University of Saskatchewan in connection with the action | 
of “ alkali’? water on concrete structures. When the 
investigation of this difficult problem began it was esti- 
mated that the loss to Western Canada on account of 
“ alkali” action was totalling one million dollars annually, 
One municipality has effected a saving of 35,000 dollars 
during the past year on the construction of a single sewer 
as a result of the work that is now completed. A highly 
resistant cement is now on the market. Dr. T. Thorvald- 
son, of the University of Saskatchewan, directed the 
investigation, 

Aerial Transportation. 

Freight and express poundage handled by 
Canadian Airways, Ltd., last year, more than doubled 
compared with the previous year. Passenger carrying 
increased, though passenger miles were down compared 
with ~~ beg cancellation of some of the air mail 
services, formerly carried on by the com » pound 
of mail handled was down considerably, rThe pee 
planes carried 807 passengers on mail lines and 8156 on 
other lines, against respective totals of 2371 and 5676 in 
the previous year. The passenger mileage total was 998,619, 
against 1,111,628 in the previous year. 


Construction. 


A survey of the past year in the construction 
industry indicates that business is at a low ebb. During 
1932, Canadian contracts amounted to some 132,872,000 
dollars, representing a decline of 58 per cent. from the 
previous year, when contracts totalled 318,642,000 dollars. 
The province of Quebec led the other provinces in the 
value of construction contracts in 1932, owing primarily to 
the large amount of institutional relief work undertaken. 
So far as possible the Government of Quebec has avoided 
the “dole” system of relief by launching public works, 
such as new highways, bridges, harbour improvements, &c. 


Large Oil Refinery Project. 


Negotiations for the establishment of a large new 
oil refining plant at Saint John, New Brunswick, are now 
being carried on between the Civic Industrial Committee 
and officials of the Gulf Refining Company, of Pittsburgh, 
U.S.A. The initial cost of the new plant would be in the 
neighbourhood of 750,000 dollars and provision would be 
made for expansion. The plant at the start would produce 
about 2000 barrels daily of oil of the type used by oil- 
burning ships. A suitable site for the plant has been made 
available at East Saint John, through the Saint John 
Harbour Commission. 


Fertiliser Industry. 


Through the discovery by scientific research 
work of the possibility of manufacturing chemical fertiliser 
from the waste fumes of the great smelters in Canada, the 
fertiliser industry in the Dominion has greatly increased 
its production. Statistics for this industry show that 
production increased from 78,158 tons in 1930 to 113,632 
tons in 1931, and the total value of production increased 
from 2,504,573 dollars in 1931 to 4,251,840 dollars in 1932. 


The Automobile Industry. 


The automobile industry is one Canadian deve- 
lopment which is showing increased activity owing to 
increasing markets in Empire countries. The index for 
employment in industries manufacturing automobiles 
and parts stood at 57:9 at the beginning of the current 
year, as compared with 56-9 at the start of the previous 
year. Exports of automobiles to countries within the 
Empire in the first half of 1932 amounted in value to 
1,022,090 dollars and in the second half of the year to 
3,466,169 dollars. Great Britain was the principal Empire 
country to import Canadian-made automobiles, and it 
increased its purchases from 184,471 dollars in the first 
half of the year to 948,734 dollars in the last half. 


Gold Mining Progress. 


An indication of the ever-expanding development 
of gold mining in Canada is to be found in the fact that 
within the last year the laboratories of the Federal Depart- 
ment of Mines have been called upon to test and suggest 
methods of treatment for gold ores from forty different 
mining properties in the Dominion. As a result of these 
tests at least ten new mills for the treatment of gold- 
bearing ore were erected by mining companies and plans 
for the erection of several more are under way. 


d, 
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Iron-Tungsten-Cobalt Cutting 
Alloys. 


It is only comparatively recently that a notable step 
forward was made in cutting tool materials by the intro- 
duction of cemented tungsten carbide Prior to this 
stellite was the material which immediately followed 
the succession of carbon tool steel, air-hardening steel, 
and high-speed steel. Another group of alloys which 
possesses properties and characteristics which render 
them suitable for cutting has been developed, and 
details concerning them are given by W. P. Sykes in the 

february issue of Metal Progress. In the course of the 
remarks he made in introducing the paper to a meeting 
in Cleveland of the American Society for Steel Treating, 
Z. Jeffries pointed out that the introduction of new steels 
and alloys for cutting tools did not result in the discarding 
of those already in vogue, but had the effect rather of 


In the cutting of metals all of the materials so far developed 
had their uses. So far, indeed, from earlier steels being 
supplanted by more recently developed materials, Jeffries 
pointed out that in 1929 more high carbon steel was 
made than in 1900, which was before the commence- 
ment of the development of high-speed steel. 

The new material, which is «termed “ Alloy 548,” 
actually covers a group of iron-tungsten-cobalt alloys 
free from carbon. The alloy ean be cast, forged, rolled 
and machined. Its optimum hardness is developed by 
quenching and artificial ageing, In respect of cuttin, 
qualities it is between high-speed steel and cemente 
tungsten carbide. Its hardness, cutting qualities, and 
other properties can be varied considerably by modifica- 
tions in composition and heat treatment. The tests which 
have so far been carried out indicate that the alloy will 
only cut materials which can be cut with high-speed steel 
tools, but it is capable of better results, 

To a large extent the interesting properties of the 
alloys are due to the fact that they are age-hardenable. 
At 1500 deg. Cent. iron holds about 30 per cent. of 
tungsten in solid solution, but at 500 deg. Cent. the 
solubility is only 6 per cent. The separating phase is 
an iron-tungsten compound. In the straight binary 
alloys, therefore, it is possible, because of this decreasing 
solubility of tungsten with decreasing temperature, to 
effect age-hardening. In the quenched condition the 
structure of the alloy is homogeneous and its hardness 
is about 21 “C” Rockwell. This value can be raised 
to about 53 (400 Brinell) by reheating to 600 deg. or 
700 deg. Cent. Although this reheating does not cause 
visible crystals to appear within the primary grains, the 
latter darken quickly on etching, and there is evidence 
of a precipitated phase at the grain boundary. The 

attained by the 70/30 iron-tungsten alloy on 
reheating to 700 deg. Cent. remains fairly constant between 
25 and 150 hours, This retention of hardness at a red 
heat is a valuable property in cutting materials for service 


at high meee 

The substitution of cobalt for part of the iron in iron- 
tungsten alloys increases the hardness, both in the 
quenched and age-hardened conditions. The effect seems 
to increase progressively with the cobalt content up to 
about 25 per cent., and with the alloy containing this 
amount of cobalt a Rockwell hardness of 7] “C” is 
obtainable on reheating. The quenched iron-tungsten- 
cobalt alloys begin to harden at 400 deg. Cent., while at 
500 deg. to 600 deg. Cent. they harden rapidly. Although 
the hardening so obtained is not retained so well at 
elevated temperatures as it is in the straight iron-tungsten 
alloys, it withstands prolonged heating at 600 deg. Cent. 
An initial Rockwell hardness of over 60 for quenched 
1 per cent. carbon steel falls rapidly when the steel is 
heated to 600 deg. Cent., being halved after about one 
hour’s heating, while after ten hours it is only about 20. 
The hardness of quenched high-speed steel falls pro- 
gressively with time at 600 deg. Cent. The initial drop 
is not so rege as it is in quenched carbon steel, and it 
does not fall. to the same extent. From an initial value 
of a little more than 60 Rockwell it falls to about 32 
after fifty hours’ heating at 600 deg. Cent., while for the 
same time at the same temperature the hardness of an 
iron-tungsten alloy containing 30 per cent. tungsten 
and aged at 700 deg. Cent. is not affected and that of 
an iron-molybdenum alloy containing 22 per cent. molyb- 
denum is only very slightly lowered. © presence of 
carbon in the iron-tungsten and iron-molybdenum alloys 
increases the hardness in the quenched condition, but 
renders the hardness induced by ageing less permanent 
at temperatures above 500 deg. or 600 deg. Cent. While 
the constitution of the iron-tungsten system of alloys has 
been studied in detail, the ternary alloy system, including 
cobalt, is not so fully known. The addition of appreciable 
quantities of cobalt appears to extend the gamma range, 
so that alloys of the compositions which are being con- 
sidered consist of gamma solid solution above 1000 deg. 
Cent. The to alpha transformation which involves 
a lattice change occurs on cooling. During the change 
there is no precipitation of the second phase constituent, 
which only happens upon ageing. In addition, therefore, 
to age-hardness, the alloys derive some hardness from the 
grain refinement of the matrix. 
In the quenched condition the iron-tungsten-cobalt 
alloys consist of a coarse-grained, solid solution with 
markings within the grains resulting from the gamma- 
alpha transformation. Working the alloy, reheating, 
and again quenching effects a refining of the structure 
and development of martensitic markings. As a result 
of this treatment the hardness is slightly increased. 
When aged at 600 deg. Cent., a finely divided precipitate 
forms in the martensitic areas. The tungsten-rich con- 
stituent is not wholly taken into solid solution if the 
alloy is not heated to, and quenched from, a temperature 
above the solubility limit. It is possible to obtain the 
tungsten-rich phase in spheroidised form, when the alloy 
is in its most readily machineable state, by heating for a 
sufficient time at high temperatures, 








SIXTY YEARS AGO. 





On the stormy night of December 28th, 1879, a portion 
of the first Tay Bridge, 3000ft. out of a total length of 
10,320ft., collapsed. Whether it fell before the train 
which was crossing the bridge at the time reached the 
point, or whether it gave way beneath the train, we do 
not know. There were no survivors among the hundred 
passengers. Why it fell is still equally in doubt, although 
the cause is held by some to have lain in the high wind 
pressure and the general weakness of the design. To-day, 
we remember the disaster, but which of us is pre 

to describe in any detail the design of the bridge and the 
methods used in its construction ? To those who would 
learn something under these heads we would commend 
a study of our issue dated April 4th, 1873. The bridge 
by that date was still about four years off completion, 
but it was sufficiently far advanced to permit us to 
publish a preliminary account of its nature and of the 
novel and daring methods by which it was being erected. 
The bridge consisted of eighty-nine spans, ranging in 
length from 27ft. to 200ft. It carried the railway on 





stimulating and extending the machine tool industry, 





the next 160ft. the rails were level. Over the succeeding 
4000 odd feet the rails rose. Thereafter, the gradient 
fell towards the north (Dundee) end, In plan the first 
five spans on the south side were curved. The succeeding 
fifty-two spans were straight. The final thirty-two spans 
at the north end, measuring, in all, about 2000ft., were 
curved in plan almost to the quadrant of a circle. . In its 
general arrangement the structure was marked by an 
even greater departure from uniformity than that shown 
by its plan and elevation. Two of the spans were con. 
structed as bow string girders. The others were formed 
by lattice girders, each continuous over four spans. At 
the north and south ends the rails were laid on top of the 
lattice girders, but over fourteen 200ft. spans towards 
the centre they were laid on the bottom flanges of the 
girders. Even the design of the piers exhibited a lack of 
uniformity. Some consisted each of two brickwork 
columns encased in iron segments up to high-water level, 
and uncased from that point upwards. On the curved 
portion at the north end brickwork was completely 
abandoned and in its place each pier was composed of 
three cast iron piles, two being placed vertically beneath 
the superstructure girders and the third being a raker 
on the outside of the curve. The swift current of the 
river Tay and the nature of its bed led Sir Thomas Bouch 
and the contractors, C. de Bergue and Co., to adopt a 
new method of erecting the brickwork piers. The lower 
portion was built on land in the nature of a hollow lining 
to the surrounding iron casing. This portion was then 
lifted at high tide between a pair of pontoons and floated 
out to its position. It was lowered on to the river bed 
by means of hydraulic jacks. An air lock was fixed over 
the top, and when the water had been expelled from the 
interior men descended the brickwork shaft to excavate 
the foundations. Three of the piers capsized during the 
sinking operations. It is distinctly recorded in our article 
that some of the piers were not sunk down to the rock 
of the river bed, but were left resting on the overlying 
clay. After the sinking operations were completed, the 
hollow interior of the pier was filled with concrete. The 
brickwork was continued upwards, but at a convenient 
height was stopped until the girders of the superstructure 
had been floated out and lowered with the fall of the tide 
on to the tops of the partially completed piers. The 
girders were jacked up 2ft. at a time and were under- 
pinned with brickwork. The piers were then carried up 
by that amount and the jacking and bricklaying con- 
tinued until the girders reached their final level. No 
staging whatever was employed. Thus was erected a 
structure the fall of which may be said to have laid the 
foundations for modern bridge-building technique. 
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THOMAS CLARKSON. 


ENGINEERS, both in this country and America, will 
learn with deep regret of the sudden death of Mr, Thomas 
Clarkson, which took place on Monday, April 3rd, at 
his home, ‘“ Newcomen,” St. Leonards-on-Sea. That 
same evening Mr. Clarkson was to have given a lantern 
lecture at the White Rock Pavilion, on the visit of the 
Institution of Mechanical Engineers to Canada and 
America last summer, and the first news of his death was 
given to the audience by Councillor George Ormerid, 
late M. Inst. C.E., Deputy Mayor of Hastings. A resolu- 
tion of deep regret and © fs? iy! was passed, and the 
audience silently dispersed. . Clarkson was a distin- 
guished engineer and inventor. He was born in 1864, 
and after a public school education attended the Royal 
College of Science and the Royal School of Mines, He was 
a Senior Whitworth Scholar and a National Science 
Scholar of 1885. For some time he was lecturer in 
Metallurgy at King’s College, where he carried out 
important research work. Before the war he founded the 
National Steam Carriage Company, which operated a 
fleet of omnibuses in London and the provinces for many 
years. The thimble-tube boiler, which was a development 
arising out of the Clarkson steam vehicle, saw, in post-war 
years, a great development for waste heat recovery 
from marine oil engines, and examples are to be found on 
the leading motor vessels of the world. Thomas Clarkson 
was a member of the Institution of Civil Engineers, 
the Institution of Mechanical Engineers, the Institution 
of Automobile Engineers, the Newcomen Society, and 
the author of papers read before the leading scientific 
institutions of the country. 





J. N. PENLINGTON. 


WITHIN the last few days we have heard with great 
regret that our correspondent in Tokio, Mr, J, N. Pen- 
lington, has died of pneumonia. Our readers will remember 
him as the author of a series of articles entitled ‘ Man- 
chukuo and Engineering Developments,” which'appeared 
in our issues of March 3rd, 10th, 17th and 24th, 1933. 
Further articles on the same subject were expected, but 
it is to be feared that owing to his illness he was unable 
to complete them. Mr. Penlington held an important 
position amongst Far Eastern journalists, and his death 
will be & serious loss to the Press, He was an ardent 
sympathiser with the aspirations of Japan, and a hearty 
supporter of its efforts to suppress banditry in Man- 
chukuo. It is worth remarking in this connection that 
during his visit last year to that country, he was himself 
one of a party that was captured and robbed by bandits. 








InpustRiaLism and development are tending to move 
eastward in Russia. Thus in coal production the share 
of the Ukraine in the total output has gone down from 
80-4 per cent. in 1925-26 to 62-2 per cent. in 1932 ; while 
during the same period the share of Western Siberia 
increased from 3:1 to 12+2 per cent.; that of the Urals 
from 3-5 to 6-6; the Russian Far East has increased its 
share from 1-9 to 4-1 per cent.; Kazakstan, which produced 
no coal in 1925-26, produced 3-2 per cent.; and Central 
Asia increased its share in the total volume of national 





a down gradient for 180ft. at the south (Fife) end. For 





production from 0-3 to 1-6 per cent. 
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Railway and Road Matters. 


THE London Passenger Traffic Bill was read a third time 
and passed on March 30th, 

Arrer three days’ discussions the conference between 
representatives of the Irish railways and their men as 
to wages failed on Saturday, and the strike in Northern 
ireland continues. The subsidy to the railways in the 
ree State expires on April 30th. 


At the annual meeting on March 29th of the Great 
astern Train Ferries, Limited, it was said that fruit had 
been delivered in Glasgow five days after it was loaded 
in Italy. In this way it was possible for goods to be carried 
in the same truck a distance of 2128 miles. 


ANSWERS to questions, as to street traffie signals, in 
the House of Commons on March 29th, showed that 
ninety-four street intersections in the Metropolitan 
Police District and in the City of London are now pro- 
tected by street traffic signals, and that, in the whole of 
England and Wales, such signals had, up to the present, 
released 653 constables from traffic duty. 


In continuation of their programme of freight accelera- 
tion, whereby one hundred and sixty-six important ¢ 
goods \trains were -up during 1932, the L.M.S. 
Reilwea oe ope t we techies year accelerated a 
further of twenty-two freight expresses, i 
a gain to traders of over 750 minutes daily, 
accelerations affect seven fast trains between London 
and Sheffield, Birmingham and the Midlands generally. 

ADDRESSING a meeting of business men in Manchester 
recently, Mr, W, M. Gracie, of the London and North- 
Eastern Railway, compared the number of births in the 
United Ki last year with the casualties on the road, 
‘Thus, he said, for every three people born, one was being 
killed or maimed. For every thousand miles run by a 
commercial vehicle six people were killed or hurt—a fact 
which showed that the position was becoming really 
dangerous, Something must be done to make the road- 
user behave himself. 


Tue Leek and Manifold Light Railway belonged to the 
North Staffordshire and so passed into the possession of 
the L.M.8. Company. It was built by that splendid 
builder of light railways, Everard R. Calthrop; and was 
opened in 1904. It is of 2ft. 6in. gauge, and in 1929 carried 
15,000 dh errs: yo The traffic of late years has rapidly 
declined, and as it has now virtually dosmeeeebic an 
L.M.S. Bill now before Parliament has a clause to authorise 
its abandonment. That has been approved by the House 
of Commons Committee, in view of there being no 
opposition. 

As announced herein on February 10th, Mr. W. Wood, 
the electrical engineer, Scottish area, London and North- 
Eastern Railway, has been appointed principal assistant 
to the signal and telegraph engineer, London, Midland 
and Scottish Railway. Mr. Wood’s former duties have 
now been divided; his former assistant, Mr. John R. 
Shewan, becomes, as from April Ist, assistant electrical 
engineer (Scotland), whilst the telegraphs are transferred 
to the civil engineer and Mr. A. Moss, hitherto his assistant 
for signals, becomes signal and telegraph assistant to the 
engineer (Scotland). 


THE reconstruction of Cardiff General station, Great 
Western Railway, will necessitate two new signal-boxes. 
Both will have all-electric interlocking and operation ; 
that at the west end requires a frame of 339 levers, and 
that at the east end one of 153 levers. To this information 
—which has been issued by the Great Western Company— 
we would add that the former frame, as it exceeds in 
size the 311 levers in London Bridge Station box, Southern 
Railway, will be the largest power-operated frame in 
this country ; also that the contractors are the Westing- 
house Brake and Saxby Signal Company. 


HEREIN, on April 8th, 1932, we quoted the chairman 
of the Great Northern Railway of Ireland saying at that 
company’s annual meeting that orders had been placed 
for five three-cylinder compound locomotives. the 
corresponding meeting on February 28th last, it was said 
that the engines had delivered and had been operat- 
ing ret again « benrees. eee ae Belfast. On account 
of their heavy haulage capacity the company had been 
enabled to lengthen Sora line the gs summer 
periods, of incurring the heavy expenses of 
running additional trains. @ engines were illustrated 
and described in our issue of January 27th last. 


THe report for 1982 of the Great Southern Railways 
Company of Ireland a credit balance of £22,040 
on the cagitel ture for the . The lifting of 
disused si res a credit of £7732, and the sale 
of Caragh Hotel effected # saving of £13,544, 
The gross recei railway working were £3,040,538, 
and the ure £2,635,696, which compared 
with £3,485,609 and £2,843,842 respectively for 1931, 
The decline in eo traffic wag £24,273, which, the 
report observes, have been much worse but for 
the very large number of passengers carried in connection 
with the International Eucharistic Congress in June. 


By permission of the Lord Great Chamberlain and of 
the Speaker of the House of Comimons, there was a 
demonstration of steam wagons on April 4th, 5th, and 6th 
outside the Victoria Tower of the Houses of Parliament, 
All the firms manufacturing steam road vehicles co- 
operated and every member of both Houses was invited by 
the Coal Utilisation Council to éxamine them. The 
demonstration was followed on April 6th by a rally of 
steam vehicles sent spevieny. by satisfied users from all 
over the country. new models of steam wagon, 
which burn Welsh smokeless coal, ‘‘ Rigoal,”’ sveduant tar 
the low temperature process, or ordinary coke, are claimed 
to be silent, smokeless, efficient, and inoffensive. They 
require only one man. to drive arid tend them, and.he is as 
clean and smartly dressed a thé driver of & private vehicle. 
He does not handle the coal, which passes dutorhatically 
from the mechanical stoker to the furnace, being mech. 
anically crushed to the correct size on the way. The 
pneumatic tires of these vehicles are calculated to last for 
over 50,000 miles, which does not suggest heavy wear and 
tear on the roads. The wagons, it is said, will run for a 
mile on 4 Ib. of coal at a cost of less than three farthings. 
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Notes and Memoranda. 


As a result of a study of the mining conditions atthe 
Turf gold mine; Transvaal, it is estimated that it will be 
possible to continue work to a depth of 10,000ft. 

Ir has been discovered, says the Scientific American, 
that the addition of a small amount of ichthyol or ichthyol 
sulphonate to the pickling bath will prevent acid attack 
on the metal. 

AccorRDING to a report of Professor Eugen Piwowarsky, 
of Aachen, in the Chemiker Zeitung, the corrosion resist- 
ance of cast iron can be very appreciably increased by the 
addition of 0-1 to 3 per cent.*of arsenic. If the arsenic 
used is antimony free, the mechanical properties of the 
cast iron are also improved, whilst its density is increased. 


In some experiments carried out in America by Messrs, 
R. L. Copson and J. W. Payne on the recovery of hur 
from waste gases, mixtures of sulphur dioxide . air 
were bubbled: through water containing manganese 
sulphate as catalyst ; 30 per cent, acid was readily pro- 
duced, but the reaction ceased at about 40 per cent. acid. 
In a glass column with a “fing” porous plate at the 
bottom, through which the gas was introduced, rates of 
absorption several times greater than those reported by 
Johnstone were obtained, Other experiments showed that 
the rate of absorption per unit volume was greater with a 
* fine’ porous plate than with a “ coarse”’ plate, 


CaLouLation from time-pressure records in some recent 
investigations published by the U.8. Bureau of. Mines 
shows the speed of flame propagation (average rate) for 
acetone air, methane air, and manufactured gas air 
mixtures (at the percentage concentration which gave 
maximum speed) to be highest for manufactured gas and 
lowest for methane, = acetone occupies i inter- 
mediate position. Applying maximum pressures developed 
and Hof flames = a basis for the hazardous nature of 
explosive mixtures of gases and vapours, acetone air 
mixtures are less hazardous than manufactured gas air 
mixtures and more hazardous than methane air mixtures. 


Ir has been found, according to the report of the Water 
Pollution Research Board, that a gas-washing effluent 
containing cyanide can be rendered innocuous, when 
tested in 1 per cent. solution, by mixing it intimately with 
spent pickle liquor, if a sufficiently long period of contact 
is allowed. It was also shown that the necessary time of 
contact could be reduced from several hours to less than 
one hour by the addition of lime. After a series of labo- 
ratory experiments, tests on a semi-technical scale were 
carried out at a coke oven plant where facilities were 
provided by the kindness of Dorman, Long and Co., Ltd., 
and about 5000 gallons of effluent per hour were success- 
fully treated. 


AccorpINnG to Mr. K. Fowler-Lunn, the hematite iron 
ore deposits of Sierra Leone have been traced for a distance 
of from 12 to 15 miles-and are at least 1000ft. wide. In 
places the ore is exposed to a depth of 500ft. Analyses 
show that the iron ore runs consistently high in iron 
oxide : 80 to 90 per cent. Aluminia is low, averaging from 
1 to 3 per cent., except in the lateritic samples. Silica 
rarely exceeds 3 per cent., except in the specimens of the 
siliceous banded ore. Manganese is mostly less than 0-1 per 
cent., titania averages 0-1 per cent., and sulphur runs 
around 0-03 per cent. Phosphorus is the only question- 
able impurity ; some of the ores are of Bessemer grade 
and others exceed the Bessemer limit. 


Accorpinc to Technische Blatter of the Deutsche 
Bergwerks Zeitung, a new substance for removing boiler 
scale, termed “ Lithophob,” has been evolved in Germany, 
which removes scale by mechanical action, The prepara- 
tion is said to penetrate the scale until it reaches the metal 
under-surface, and then breaks up the scale into flakes. 
The material does not damage the boiler interior or other 
fittings. It is composed of inorganic substances with a 
graphite base. The amount used is determined solely by 
the area of surface to be treated, and not according to the 
hardness of the water or the evaporation of the boiler, 
Treatment is only necessary once every four to six weeks, 
and a few applications considerably diminish the tendency 
for scale formiation. Practical tests with this material 
indicate a marked increase in boiler efficiency and a saving 
in fuel costs, 


Arter the welding of brass by means of the oxy- 
acetylene blow-pipe is completed, the work should, + 
Mr, A. Eyles, be allowed to cool slowly, especially in t 
case of iecated brass castings of thin section. 
Hammering welded areag improves the mechanical 

of brass considerably. It should be done cold 
or containing 63 to 68 per cent, of and hot 
for brass containing 58 to 63 per cent, of copper, In the 
latter case the metal should not be hammered below @ 
totpesetens of 500 deg. Cent, (930 deg. Fah.), because 
at this temperature it becomes very brittle. After the 
the welded metal-should be annealed; . For 

the majority of commercial brasses @ suitable annea 
temperature lies in the region of 600 deg. gr (1112 deg. 


Fah.) and temperatures between this and deg: Cent 
(1202 deg, Fah.) adequately cover requirements, 


In the gourse of a lecture before the Junior Institution 
of Engineers, Major C. E. Prince showed , in 
which a beam of Jight projected through smoke and then 
on to a light-sensitive element gave a continuous quanti- 
tative record on a moving chart of the diminution of light 
due to the smoke. One difficulty was, he said, to interpret 
the ings in terms of @ definite unit as the cut-off varies 
with the depth of the column penetrated by the light. 
The problem is of importance as it gives a method, by using 
indicating or recording instruments, for proving or refuting 
a contention that excessive smoke is being or had been 


allowed to issue from industrial chimneys. The present 
meéthod of visual observation and comparison with a 


screen at the chimney top takes little or no 
account of the size of the chimney and consequently of the 
volume a from the density of the smoke, It 
neglects the direction of the wind and its effect upon 
the apparent density of the smoke. It is necessary to 
define more accurately the density of smoke at a given 
distance. By using a selenium or a photo-electric cell this 








is possible. 








Miscellanea. 


A CHEMICAL manufacturing plant is to be put up at 
Picton, Ontario, but we believe that the machinery is 
being imported from the United States, 

Ir is claimed by France that her destroyer “ Cassard,”’ 
with an average trial speed of 42-9 knots, is the fastest 
seagoing vessel in the world. Her maximum speed was 
43-4 knots. 

Tae new framework of the Bata shoe factory at East 
Tilbury has been constructed entirely by electric arc 
welding. It is 260ft. long by 62f{t. wide and has taken five 
weeks to build. 

THe Glasgow Municipal Transport Department has 
received a consi nt of creosote oii which will enable 
it to try out its merits as a fuel for omnibus service on a 
‘comprehensive scale. 


In connection with the Boxer Indemnity scheme, 


4 orders have been placed recently in this country by 


China for six locomotives, 84 carriages and wagons, and 
some 7000 tons of rails. 


Sm ARomtpaLp Pace, who has hitherto acted as Chief 
Engineer to the Central Electricity Board, has now become 
General Manager, and Mr, Johnstone Wright has been 
appointed Chief Engineer. Mr. Harold Hobson fills the 
post of Commercial Manager. : 

One of the longest waterways in Europe, 2536 kiloms. 
long and connecting Moscow with Ufa, will be open for 
navigation in the spring. The waterway runs vid the 
Moscow River, the Oka, the Volga, the Kama, and the 
Bielaya. Fourteen steam passenger vessels will be put into 
service on the route, 


Tue Armenian Geological Institute has discovered 
deposits of copper ore near the village of Akarak, which 
are estimated to produce §75,000 tons of copper annually 
until the store of 106 million tons has been exhausted. 
It has also found a large deposit of molybdenum ore, 
estimated to contain 15,000 tons. 


Pans are being elaborated to increase the output within 
the next two years of the Moscow factory ‘“‘ Paris Com- 
mune ” from 19,500 pairs of shoes per day to 30,000 pairs 
daily. It is hoped to achieve this increase by extending 
the factory, by the introduction of new machinery and 
rationalisation, and by an increase in the productivity 
of labour. One of the most important improvements will 
be the introduction of a one-piece, moulded rubber sole 
and heel for men’s working shoes. About half of the 
present operations on such shoes will be eliminated by 
this method. 

CANADA Can now, says an official communique, supply 
telephone and telegraph poles to meet any reasonable 
requirement or specification. Large quantities of western 
red cedar and a certain amount of treated Douglas fir 
poles are exported to the United States, but so far Canada 
has not enjoyed any appreciable proportion of the United 
Kingdom trade, the bulk of the British pole requirements 
being supplied by Baltic countries. However, it is expected 
that as the British market obtains a better knowledge of 
the qualities of Canadian poles, a new market for these 
products will be opened in the United Kingdom. 


THE first water route connecting the Caspian with the 
Black Sea and the Mediterranean—the Manych Canal— 
will, if the scheme is carried oot be dee: ——< for ocean- 

ing ships carrying oil from u, ain and meat from 
Weacketen, Turkestan fruit, and Donetz coal, The 
canal will be about 400 miles long; and will begin near 
Alabu, a town south of Astrakhan, and end a little to the 
north of Rostov, where the Manych River falls into the 
Don River. The lakes and rivers of the Manych Basin 
will greatly facilitate the realisation.of this project. The 
cost of the works is put at about 400 million roubles. 


THe plans for increasing the capacity of Russian 
Soviet works in 1933 include the erection and starting of 
various works for the development of the metallurgical 
ind , viz., fifteen new blast-furnaces with an annual 
capacity of 3,700,000 tons of pig iron ; . forty-five Siemens 
Marten furnaces, with an annual output capacity of 
3,000,000 tons of steel; fifteen. électrieal furnaces; four 
blooming mills; fifteen rolling mills; and two tube- 
welding units. In the coal industry the plans provide for 
the starting of seventy-two coal mines, with a total output 
of 38,800,000 tons. The electrification scheme provides 
for an increase dufing the current year of the capacity of 
regional électrit ane ait hom dl oe. and 
the aggregate capacity o the stat in the country 
to 5,700,000 kilowatts. Z 

A NOTABLE achievement in steel melting by the United 
Steél Companies, Ltd., at their Appleby Iron Company, 
Ltd;, plant at Sounthorpe is recorded in the Zron and Coal 
Trades Review. It was found necessary recently to meet 
an éxceptional demand for steel ingots for the firm’s 
plate mill. With the co-operation of the furnace crews 
and all other workers in the steel mielting plant the 300-ton 
steel melting furnace, which is of the tilting variety, was 

ut to its maximum production. In the six days ending 
March 18th a production of 2595 tons was achieved : 
there were eleven of the furnace, each comprising 
three ladles of n steel containing approximately 
78 tons. In the week ending March 25th the production 
from this one furnace was 2515 tons. 


At the annual general meeting of the Manchester 
Association of Engineers, held on March 24th, Dr. T. B. 
Morley was elected President for the coming year in 
succession to Mr. Julius Frith: Dr. Morley is chief tech- 
nical engineer to ways, Ltd., and for some years was 
a lecturer in Engineering at the University of Glasgow. 
He has been an active member of the Association for 
some years, has been a member of the Council on several 
occasions, and has presented several papers to the Associa- 
tion. He is the holder of the Association’s Constantine 
and Butterworth Gold Medals. The formal induction 
of the President was preceded by a lecture on ‘ The 
Facilities, Equipment, and: Current Research Work 
Carried Out in the Engineering Department of the National 
Physical Laboratory,”” by Dr. H. J. Gough, Superin- 
tendent of the Mechanical Engineering Department of the 
Laboratory. 
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THE ARMOURING OF WARSHIPS. 


THE so-called “ pocket’”’ battleship “ Deutsch- 
land,’ which was formally commissioned on April 
Ist, is officially designated a Panzerschiff, i.e., an 
armoured ship, to distinguish her, no doubt, from 
the light cruisers which preceded her in the recon- 
struction of the German Navy. It is, however, 
obvious that the armour protection of this vessel 
is nothing like as heavy as that of the conventional 
capital ship. To have compressed an armament of 
six llin. and eight 6in. guns into a ship of only 
10,000 tons, with machinery of 56,800 H.P., is a 
striking achievement in itself, but the residue of 
weight available for protection must perforce be 
limited. In our view, the ‘‘ Deutschland ’’ was 
designed not as a ship of the line, but as a heavily 
gunned cruiser, in which case her protection would 
be adequate if it afforded her a reasonable measure 
of security against 8in. gun attack, this being the 
largest calibre now mounted in cruising ships. 
Unofficial accounts credit her with a 5in. belt on 
the waterline, rather narrow and extending between 
the forward and after barbette bases. Beyond 
these positions there are strakes of thinner plating, 
but a considerable length of the hull at bow and 
stern is bare of armour. There is 7in. armour on 
the barbettes, and the horizontal protection com- 
prises two decks, with a maximum thickness of 
5in. Pending verification, these figures must be 
accepted with reserve, suggesting as they do a 
total weight of armour which is difficult to reconcile 
with the other features of the ship; but even if 
they be accurate they stamp the “ Deutschland ” 
as an armoured cruiser rather than a capital ship. 
In any case, her protection is unquestionably 
superior to that of any post-war cruiser, and this 
fact, coupled with the formidable armament, 
endows her with a special degree of tactical value. 

The German naval authorities, like our own, 
possess a wealth of technical data derived from the 
war. As regards the problem of armour protection, 
their experience may well be unrivalled, in view of 
the number of German ships that remained afloat, 
and were able to return to harbour after enduring 
very severe punishment by gunfire. In so far as 


the limited displacement permitted, the conclu- 
sions drawn from an exhaustive study of these 
data have certainly been incorporated in the 
“‘ Deutschland.”” It is therefore interesting to 
detect some similarity in the armour protection 
system of the German vessel to that of H.M.S. 
“ Nelson,’’ an earlier product of war experience. 
In either case the horizontal defences are par- 
ticularly strong, the ‘‘ Nelson” having a 6}in. 
deck over her vitals, yet both ships have the 
heaviest waterline belt consistent with other 
demands on weight. What inferences are sug- 
gested by this parallel? We have heard often 
enough that future actions at sea will be decided, 
so far as gunnery is concerned, by plunging fire. 
The guns will open at extreme range, and the 
angle of descent of the projectiles will be so steep 
that they will come crashing like meteorites 
through the decks of the target. Hence the neces- 
sity for the stoutest possible horizontal protection, 
to reinforce which, it is contended, the side armour 
must be ruthlessly sacrificed. After the war capital 
ship designs were published showing a thick 
vaulted deck enclosing all the vulnerable spaces, 
but no belt armour of any importance, and these 
plans were put forward as the nearest approach to 
the ideal method of defence. Fortunately, as we 
think, they were not adopted by the Admiralty, 
for they were based on a number of premises too 
hypothetical to appeal to the practical naval 
mind. If actions were always to be fought in 
perfect weather, with the sea like a mill pond and 
visibility at its maximum, something might be 
said for the prospects of decisive gunnery at 
ranges up to 30,000 yards. But weather con- 
ditions represent the principal unknown quantity 
which restrains the naval expert from designing 
ships to conform to this particular theory of tactics. 
In the future, as in the past, ships or fleets may 
have to engage at ranges at which the trajectory 
is comparatively flat, and it is then that the vessel 
with massive decks but thinly armoured sides 
would be exposed to mortal blows. Conversely, 
plunging hits are always a possibility to be reckoned 
with ; hence the necessity of stout plating over 
machinery and magazine spaces. Nor must air 
bomb attack be ignored in this connection, though 
its menace may easily be exaggerated. On the 
whole, naval opinion at home and abroad appears 
to be becoming more or less unanimous oa the 
general principles of armour protection. For 
example, there is a perceptible and universal 
recoil from the “‘ egg-shell ’’ type of cruiser, packed 
with machinery and overloaded with guns, but 
devoid of armour capable of resisting serious blows. 
These, it is now recognised, are not true fighting 
ships. So far as the demands of armament and 
speed permit, the latest 10,000-ton cruisers build- 
ing abroad carry armour over the most vulner- 
able sections, though it is not pretended that their 
plating would stand up to 8in. gun attack. Turn- 
ing to smaller cruisers of recent design, the majority 
of these have some armour on the waterline, and 
in most cases the guns are mounted in twin or 
triple turrets which, though unable to resist direct 
hits, do afford the crews protection from splinters. 
The open gun shield which proved such a death 
trap in the Great War has been discarded. It is, 
of course, impossible to give adequate armour 
defence to ships of high speed and moderate 
tonnage, but when, by sacrificing a few knots, an 
extra inch or two of steel can be interposed between 
enemy gunfire and the vitals of the ship and her 
personnel, the loss of speed ought to be accepted. 
That principle appears to govern current cruiser 
design in this country, and it is noteworthy that 
France and Italy, which until recently placed speed 
before everything, are providing their latest ships 
with substantial protective plating. In view of the 
embargo on capital ship construction which in the 
case of this country, the United States, and Japan 
will remain in force until 1936, it may seem pre- 
mature to discuss the probable features of our 
future battleships. It may, however, be taken for 
granted that tentative designs for such vessels are 
already in existence. There is good reason for 
believing them to be much smaller than the 
“ Nelson ’”’ class of approximately 34,000 tons. 
The British disarmament programme postulates 
a maximum of 25,000 tons for capital ships, and 
unless this limit is greatly exceeded by other Powers 
it will probably be adhered to in our future designs. 
A restriction of gun calibre to 12in. has also been 
recommended by Great Britain, but finds little 
support elsewhere. Japan favours a maximum of 
14in., while France has actually laid down a 
capital ship to mount 13in. guns. In these cir- 
cumstances an armament of 13-5in. appears to be 
indicated for British ships, which may mount 





either nine guns in triple turrets or eight in twin 





turrets, the weight being practically the same. 
A contract speed of 21 knots would satisfy most 
naval officers. Here, then, we have a battleship 
equivalent in tonnage and speed to the “ Iron 
Duke ”’ class. As, however, the armament is 
lighter by two 13-5in. guns—in terms of total 
weight—and improvements in boilers and turbines 
would enable machinery of 30,000 H.P. to be 
installed at considerably less weight than that of 
the ‘‘ Iron Duke” plant, a much larger propor- 
tion of the displacement would be available for 
armour protection in the new ship than in the old. 
The latter had a 12in. belt, 10in. to llin. on the 
gun positions, and horizontal protection up to 
2}in. maximum. In the new ship it would be 
desirable to reinforce the turret armour and pro- 
vide much stronger decks, but otherwise the 
general defensive system might with advantage be 
retained. The beam, however, should be increased 
to allow space for better subdivision as a defence 
against torpedoes. In theory, it is true, 12in. 
armour can be penetrated by the heaviest modern 
naval guns at ranges up to 17,000 yards, but cal- 
culations based upon muzzle velocities and proof- 
butt results are not always reliable. 

If the Geneva negotiations result in establishing 
a maximum of l4in. for capital ship guns, there 
would, in our opinion, be no necessity to go above 
12in. armour in future vessels. One proposition 
appears to be indisputable—adequate armour pro- 
tection is indispensable to any warship above the 
smallest cruiser category, and high speed is in no 
sense a substitute for such protection. This truism, 
it may be recalled, was strongly emphasised by the 
present First Sea Lord of the Admiralty, Admiral 
Sir A. E. Chatfield, in a discussion at the Institution 
of Naval Architects some years ago, and there is 
evidence that his views are shared by all naval 
authorities in this country who have pondered the 
technical lessons of the war. 


Central Electricity Supply. 


THe fifth annual report of the Central Electricity 
Board, covering the year ended December ‘31st, 
1932, gives a glowing account of “ Grid ’’ progress. 
So much has been said against the scheme that it 
is a relief to read something prepared by people 
who support it, even if they happen to be those who 
cannot be expected to do otherwise. No one ever 
supposed that the work would not be completed 
within resonable time, or that difficulties about 
wayleaves would not be overcome. What many 
connected with the electricity supply industry still 
seem to be dubious about is whether the scheme 
will provide a general cheap supply of electricity 
and help industry. Now that “grid” work is 
rapidly coming to an end, electrical manufacturers 
are beginning to wonder how they will fare in the 
future. The old steady demand for relatively 
small generating sets no longer exists in this 
country. Medium-sized power stations are giving 
place to super stations, for which load has to be 
found. New load has become more essential than 
new generating plant, transmission lines, switch- 
gear, and large transformers. The assumption is 
that, provided the undertakers play their allotted 
part on the distribution side, all will be well, but 
it is not difficult to find people who have doubts 
about the matter. The undue optimism that is 
being displayed by those behind the “ grid” was 
recently referred to during an I.E.E. discussion by 
Mr. Arthur Ellis, who is reported to have explained 
that in a certain area in which the maximum 1932 
load was only 46,000 kW, and where a by no means 
obsolete 44,000-kW station was in service, a 
90,000-kW capital station had been erected ;_ while 
in another part of the area in which the load 
was only 14,400 kW and which was already served 
by a 30,000-kW station, a capital station with an 
ultimate capacity of 200,000 kW was being built. 

In the absence of rapid progress on the sales side 
of electricity supply undertakings, electrical manu- 
facturers must look forward to a lean time, but the 
National and District Consultative Committees are 
apparently expected to work wonders in the way 
of stimulating the expansion of electrical develop- 
ment generally. That further Government assist- 
ance will be needed, however, few seem to believe ; 
in fact, the criticism which followed Mr. J. M. 
Kennedy’ s recent proposal that Distribution 
Boards should be established showed pretty clearly 
that further outside interference would meet with 
widespread opposition. Essential as it may be for 
some supply undertakings to give more attention 
to distribution, as the Board’s report shows, the 
industry is progressing, despite the general depres- 
sion. Compared with 1931, the generation of elec- 
tricity by public undertakings showed an increase 
of over 7 per cent., which was no doubt largely due 
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to the money that is being spent on increasing the 
availability of electricity. The Board alone has 
now provided 1000 miles of secondary lines operated 
at 66 kV or less, in addition to the primary lines. 
Nevertheless, a lot of load will be needed to find 
work for all the plant that is becoming available. 
But as regards the construction of the “ grid,” 
the report shows that the work has progressed 
satisfactorily. Of the entire transmission system 
of approximately 4000 miles inclusive of cables, 
only 212-5 miles of towers and 3-5 miles of 
underground cables remained to be completed 
at the end of the year. Out of a total of 273 
transforming and switching stations from which 
supplies from the ‘grid’ will be furnished, 
244 were completed or were rapidly approach- 
ing that condition. In Central Scotland and 
North - West England the work of standardising 
frequency has been accomplished, and an accele- 
rated programme is now in progress in Central 
England. Generating plant operating at standard 
frequency has been installed in North-East England, 
in South-West England, and South Wales, where 
the work of changing over consumers’ equipment is 
also progressing as rapidly as can be expected. 
Although the original estimate for this work was 
eight million pounds and afterwards rose to over 
eighteen million and a-half pounds, the cost of the 
grid ” itself is expected to come out within 2} per 
cent. in excess of the Commissioners’ estimates. 
Since the schemes adopted by the Board differed 
in some important respects from those prepared by 
the Commissioners, and as there has been sub- 
stantial expenditure on experimental lengths of 
132-kV cable and the deviation of lines for the 
preservation of amenities, the excess is not serious, 
especially as it is anticipated that the saving in 
capital expenditure on generating stations and 
plant during the next decade will be in excess of the 
total capital cost of the “ grid.” Still, the imme- 
diate effect of interconnection will be to produce a 
considerable surplus generating capacity, and the 
economy of capital investment representing the 
pooling of spare plant can be realised only gradually 
as demand grows. The individual scheme areas 
are dealt with as usual from the standpoint of 
progress, which, in view of what appeared in our 
issue of January 6th last, scarcely calls for men- 
tion. Nor need we consider “ grid ’’ tariffs. But 
it is noteworthy that as regards wayleaves Central 
Scotland seems to have been exceptionally obliging, 
as only 0-96 of the total of 625 were obtained by 
compulsion, as against 5-33 per cent. in South-East 
England, where the total number was 4522. On 
January Ist. 1933, the Board began normal 
trading in two areas, namely, Central Scotland and 
Mid-East England. 

Technically minded readers of the report will 
find the section on “ Design, Construction, and 
Operation of the ‘ Grid ’ System ”’ most attractive, 
for although it does not deal with all the things it 
might do, such as harmonic and transformer hum 
troubles, it refers to the satisfactory results 
obtained with anti - fog insulators, protective 
gear, metal-clad 132-kV outdoor switchgear, aro- 
quenching devices applied to circuit breakers, 
arrangements for reducing the cost of tapping 
132-kV lines, and a new pressure cable that has 
been put into service in the London area. Some 
of the experiments that have been carried out with 
the object of tapping the “ grid ’’ conductors at 
relatively small cost were described in our issue of 
October 14th, 1932. Although it was originally 
believed that on account of excessive outlay, the 
practice of drawing relatively small supplies from 
the primary lines would be impossible, the use of 
chemical fuses has removed the difficulty. Thus, 
while the 132-kV conductors were originally 
intended to serve purely as interconnectors to some 
extent they are becoming supply bus-bars, from 
which current can be drawn to meet the require- 
ments of people in out-of-the-way places, over which 
the lines pass. To sum up; however difficult it may 
be for some people to see any merit in the “‘ grid” 
few will fail to realise that it has provided British 
electrical manufacturers with a great’ amount of 
new experience, which should materially increase 
their chances of securing orders for similar work 
abroad. 


Loss of the Akron, 


In no profession will greater sympathy be felt 
with the American nation in its sorrow over the 
loss of the airship ‘‘ Akron” with many lives than 
in the ranks of engineers, and, as their mouthpiece, 
we desire to convey to the American Government 
a message of condolence. The ‘“ Akron,” the 


mechanical nation can command, and designed on 
scientific principles derived from the experience of 
other countries in the same field of endeavour. It 
is some poor satisfaction to know that she was not 
the victim of a constructional fault, but that, like 
her sister the “Shenandoah ’”’ and our own ill- 
fated “‘ 101,” she was destroyed by what in legal 
phraseology is called “‘ an act of God,” for she was 
seized in the hands of a violent thunderstorm and 
tossed into the sea. To our minds the disaster is 
but another proof that the airship will never be 
other than an extremely precarious means of 
transport. After the loss of the “101” this 
country decided on financial grounds to give up 
“research” on lighter-than-air machines. We 
trust that either for that or for an honest con- 
viction that the type is unsatisfactory, the 
Americans also will resolve to spend no more 
money, time, and precious lives on airships. We 
say that not only out of a desire to avoid a repeti- 
tion of the present sorrow, but because as engineers 
we cannot see the futility and failure of any engi- 
neering work without shame and regret. There 
are things that are worth achieving, even at the 
cost of great grief repeated. We do not believe 
that the conquest of the problem of airship con- 
struction and navigation is one of them. It is 
far, far better to spend time and lives on the 
development of the true flying machine than on 
monsters which are the playthings of the storm. 
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Principles of Industrial Management. By Professor 
E. A. Autucur, M.Se., M.E. London: Sir Isaac 
Pitman and Sons, Ltd. 1932. Price 10s. 6d. net. 

THE subject of industrial management covers so 
wide a field that it would be virtually impossible in 
one volume so to set out its principles that the student, 
for whom, we are informed, the book is primarily 
intended, will not only understand them, but will 
appreciate how they should be applied. We cannot 
help feeling that a work of this nature is more likely 
to prove of value to the manager and his assistants, 
men who already possess some knowledge of the 
subject, but, perhaps for the first time, see it arranged 
in all its comprehensiveness, thus providing them with 
food for thought, which in turn will suggest phases of 
the subject that have so far escaped their serious 
attention. 

The book commences with an interesting historical 

sketch, depicting how industry passed from the 
domestic stage to the craft guilds of the Middle 
Ages, and through the industrial revolution to the 
factory age, with a final tendency of businesses to 
crystallise into large units, followed by a further 
chapter devoted to specialisation and standardisation. 
It is in Chapter III. that we are introduced to the 
main theme with a statement that ‘‘ management may 
be defined generally as the science or art of reaching a 
given end with the utmost economy of means ’’--a 
good definition. : 
We are then hurried into the realms of organisation 
(Chapter IV.), the military, functional, and line and 
staff types are briefly described, but much is left to 
the imagination, and then, when we seem fairly 
launched into our subject, a chapter is sandwiched in 
dealing with reports, written and graphical (Chapter 
V.). Succeeding chapters consider the important 
subjects of design and drawing-office ; purchasing ; 
planning ; receiving, handling, and storing materials ; 
manufacture ; time and motion study ; inspection ; 
payment of labour; cost and cost keeping; and 
personnel; with a chapter (VIII.) curiously inserted 
and bearing the suggestive title of ‘‘ Budgets,’ It is 
admitted that budgetary control is most valuable, 
but at the present time it is little understood, and it is 
expecting rather too much to think that students will 
even grasp the principles after perusing the four 
pages devoted to this subject. 

A short chapter (X VII.) deals with waste, and the 

necessity for its elimination, and the book closes with 

an outline of the aims of scientific management 

(Chapter XVIII.). Such, then, is a brief summary 

of the scope of a somewhat ambitious volume. It 

should be mentioned that a useful appendix gives 
some examples of time study, which are well set out 
and likely to be of benefit to the student. 

It would be surprising if a reviewer did not find 

much to criticise in a work of this nature, but it is our 

desire not to go beyond criticisms which may prove 
helpful, particularly when another edition is in con- 
templation, 

We feel that from the outset the student should be 

made clearly to understand that three very distinct 

considerations demand the close attention of the 
management, each of which will be found as an item 
of cost in every order that passes through the works ; 
material, labour, and oncost. Here accordingly can 
be found a very reasonable foundation for the 
sequence of chapters, in place of that at present 


the student should be in a bettér frame of mind to 
appreciate the value of standardisation and specialisa- 
tion, and of @ judicious system of reports, and even 
to proceed to grapple with the problems incident to 
budgetary control. 

Some of the omissions in an otherwise compre- 
hensive survey call for special attention. Most 
modern industrialists are agreed that no works can 
be efficient without well-organised estimating and 
cost accounting departments, yet the former is not 
even mentioned, or its importance stressed ; indeed, 
by reading between the lines we could almost assume 
it to be a function of the design department. The 
subject of cost accounting. though admittedly well 
summarised, might with advantage be expanded, as 
the average student has very hazy ideas on costing 
generally. To dispose of the somewhat complex 
machine-hour rate method of distributing oncost in 
two paragraphs is hopeless. Incidentally, we fail to 
see why the author should suggest confining this 
method to ‘shops having a high percentage of 
machine work,” for it can be applied to all classes of 
works, and we have seen it in successful operation in 
factories which Prof. Alleut would apparently deem 
highly unsuitable. There should be no difficulty in 
accounting for idle time or any other item of cost if 
care is taken in the inauguration and development of 
the system. : 

Closely allied to good estimating is good rate fixing, 
a subject which claims many hours from the manage- 
ment, but here again the author is strangely silent, 
although he evidently assumes some organisation, for 
he introduces the theme of piecework, and definitely 
alludes to the evils of rate cutting. A modern and 
efficient rate fixing system can prove to be an immense 
asset. 

The author cursorily disposes of the important 
subject of jigs and tools in little more than one page, 
whereas he might with great advantage have shown 
how vital to mass production is the careful con- 
sideration of an adequate provision of both jigs and 
tools. We should like to see several pages devoted to 
these aids to manufacture, even at the expense of 
some of the twenty-one pages given to inspection. The 
allowances appear quite disproportionate. 

In general the author makes his points in a con- 
vincing manner, as an example of which might be 
cited the ruthless way in which he condemns those 
who blame mass production for the present period of 
depression. He instances a case in which a contract 
was actually placed for some excavating work on the 
definite understanding that ‘‘ steam shovels should 
not be used so that hand shovels and more men 
might be employed!" He forces the issue to its 
logical conclusion by quoting the words of an observer : 
‘* Why not employ still more men and let them use 
teaspoons !”’ 

Perhaps the most useful part of this book is that 
devoted to time and motion study, particularly when 
read in conjunction with the examples given in the 
appendix, and students will do well to peruse it 
carefully. 

Altogether Professor Allcut has produced a com- 
prehensive textbook outlining general principles, and 
if it has been impossible in many cases, with the 
limited space at his disposal, to go further than the 
barest outline, he has at least indicated suitable books 
to enable the student to pursue his studies, but we 
much regret he has not included more of the works of 
British authors. 
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New Blackburn Meadows Power Station. 


ITH the opening of the new Blackburn Meadows 

power station by H.R.H. Prince George on Thurs- 
day, April 6th, another advance was made in the supply 
of electricity in the City of Sheffield, which has long been 
noted for its progressive policy in this important field. 
The first practical example of electricity lighting in the 
city was provided in 1878 by Mr. John Tasker, who 
installed some are lamps in the football ground at 
Bramall-lane. Some years later he established a 
publie supply of electricity from his factory in Sheaf- 
street, a venture which in 1892 led to the formation 
of the Sheffield Electric Light and Power Company, 
which began in due course to work a provisional order 
obtained from Parliament for the lighting of a portion 
of the city, with provision for the purchase of the 
undertaking by the Corporation. A new generating 
station made necessary by the progress of the scheme 
was opened in Sheaf-street by Mayor Foster in 1894, 
and subsequently the undertaking purchased land 
from the gas company for the erection of offices at 
the bottom of Commercial-street. On December 
31st, 1898, the undertaking was transferred to the 
Council, which has since continued to control it. 
The purchase price was £299,000, the plant capacity 
1725 kW, the number of consumers 694, and the units 
sold during the year prior to purchase 978,088. At 


Prior to September, 1914, the Tramways Depart- 
ment owned and operated its own D.C. station, but 
at this stage it was taken over by the electric supply 
undertaking, which gradually diminished the load on 
the station by supplying the tramways through con- 
verter and rectifier sub-stations from the H.T. 
system until in 1930 the D.C. station was no longer 
needed. Immediately after the purchase of the Black- 
burn Meadows site the erection of the station was 
begun, but the general dislocation following the war 
led to considerable delay in obtaining the Electricity 
Commissioners’ consent for the requisite plant. 
Although the undertaking’s original proposals did not 
mature, boilers and generating plant capable of 
developing 28,000 kW, which had been manufactured 
to the order of the Government for the Henbury 
Explosive Factory, were secured, and the station was 
formally opened by H.R.H. the Duke of York in 
October, 1921. Since the war there has been no 
diminution in the rate of connections and the addi- 
tional demands have been met by the replacement of 
several of the machines at Neepsend by larger units, 
and by a 10,000-kW interconnecting link between 
the generating stations at Sheffield and the Rother- 
ham Corporation. As far as municipal undertakings 
are concerned, Sheffield possesses one of the largest 





the time the system of generation and transmission 
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authorised systems in the country. Under the 





@ point opposite the boiler-house are Mitchell patented 
side-discharge wagon tipplers fitted with weighing 
apparatus and capable of handling wagons of from 
8 to 20 tons capacity. These tipplers feed into a 
common hopper between the two lines of rails serving 
them, and when it is necessary to feed coal directly 
into the boiler-house the loaded coal wagons are run 
on to either or both tipplers, when the gross weight is 
registered, the coal tipped into the common hopper, the 
empty wagon is returned, the tare weight registered, 
and the wagon is then run off, leaving the tippler 
cradle ready to receive another loaded wagon. 


At the bottom of the tippler receiving hopper there 
are two outlets, each feeding on to separate elec- 
trically driven rotary feed tables, which feed the coal 
into two skips of a twin-balanced electrically driven 
skip hoist which elevates the loaded skips up a steel 
structure (Fig. 3), adjacent to the end of the boiler- 
house, and the coal is tipped into a hopper at the top. 
From this hopper it is fed by a chute on to an elec- 
trically driven belt conveyor running the full length 
of the boiler-house immediately over the coal storage 
bunkers. The belt conveyor is equipped with a hand- 
travelled tripper or “ throw-off ”’ carriage, which can 
be traversed the length of the boiler-house so that the 
coal can be deposited at any point, thus distributing 
it throughout the whole length of the bunkers. When 
No. 1 skip is at the bottom of its travel and under its 
respective feed chute No. 2 skip is at the top, and as 
the weight of one skip is exactly balanced by that of 
the other the power used is only that required to 
raise the weight of the coal, and economy in current 





consumption is therefore obtained. After the coal 
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was single phase, at a pressure of 100 volts and a 
periodicity of 100 cycles per second, 

In 1903 the Sheaf-street station reached its maxi- 
mum permissible capacity of 5125 kW, but the need 
for a new and larger station had been foreseen, and 
during the previous year the undertaking purchased 
a 10-acre site between the river Don and the main 
line of the London and North-Eastern Railway—a 
site giving exceptional facilities for the delivery of 
coal and well supplied with water. On June 4th, 
1904, the first section of the Neepsend Station, erected 
on the site and containing two 1500-kW, two-phase, 
50-period, 2000-volt, generating sets, was opened by 
Alderman Robert Styring. Six years later the 
capacity of the station was increased by the addition 
of 4000-kW of plant, after which the expansion of the 
undertaking was fairly regular, The adoption of 
electricity for motive power on a comparatively large 
scale then having become firmly established in the 
city, a change was made about this time to three- 
phase generation at 11,000 volts, thus bringing the 
system more into line with requirements, By 1914 
the Neepsend site had been developed to about one- 
third of its ultimate capacity, but with the outbreak 
of the war and the consequent heavy demands on 
the undertaking the growth of load was phenomenal, 
and by 1917 the ultimate capacity of the Neepsend 
site had been reached. Whereas in March, 1914, 
the maximum demand and plant capacity were 
14,934 kW and 17,500 kW respectively; in March, 
1918, they were 57,338 kW and 68,225 kW respec- 
tively. In spite of this remarkable progress, however, 
the demand for supplies continued, and a site with an 
area of ed ae ige 29 acres, which was subse- 
quently included in the City of Sheffield by a special 
Act, was acquired for a third generating station at 
Blackburn pars i adjacent to the works of the 





heavy steel industry, 
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original order it comprised 53 square miles, to which 
have been added from time to time areas outside the 
city bringing the total area of supply up to 78 square 
miles. 

The new Blackburn Meadows station shown in our 
Supplement constitutes an extension to the original 
station, although the additional plant is installed in a 
separate building, and the only connection between 
the two stations is on the electrical side. Steam con- 
ditions conform pretty well with recent practice in 
this country, for the pressure at the turbine stop valve 
is 570 lb. per square inch and the temperature 770 deg. 
Fah., as compared with 600 Ib. and 800 deg. at the 
new Dunston station and 615 1b. and 850 deg. at 
Battersea. Like the latter, the Blackburn Meadows 
extension is devoid of reheating and pulverised coal 
equipments. At present, the new building contains 
one 25,000-kW, 3000 r.p.m. turbo-generator set and 
three boilers, but space is available in the existing 
building for the duplication of this plant, A plan of 
the site, showing the station, “ Grid ” sub-station, 
coal-handling plant, &c., is given in Fig. 1, and a 
plan of the turbine-room and control-room, &c., in 
Fig. 2, The contractors for-the building and civil 
engineering work were the Mitehell Conveyor and 
Transporter Company, Ltd. 


CoOAL-HANDLING PLANT. 


The capacity of the coal-handling plant feeding the 
boiler-house is 140 tons per hour of small coal, and 
that of the storing and reclaiming plant 50 tons per 
hour, All this plant, as well as that for ash handling, 
was supplied by the Mitchell Conveyor and Trans- 
porter Company, Ltd. Coal is brought by rail to the 
London and North-Eastern Railway Company’s 
sidings adjacent to the site, and is transported in the 
wagons over the supply undertaking’s sidings, lead- 





ing to the station, in close proximity to which and at 








has been tipped into the receiving hopper at ground 
level by the tipplers the driver starts the equipment 
by means of.a controller which first starts the rotary 
feed table destined to feed the particular skip that 
happens to be at the bottom of its travel under its 
respective feed table, which continues to run until a 
predetermined weight of coal has been delivered into 
the skip. The weight thus added then overcomes the 
resistance of a balanced lever or weightometer carry- 
ing a sheave over which the skip hoisting rope is led 
to the electrically operated hoisting winch. When the 
lever is thus depressed a switch is operated, the feed 
table stopped, and the skip hoist is started, The 
winder has two reeling drums and while No. 1 skip 
is being hoisted No. 2 is being lowered and the move- 
ment continues until No. 1 skip, filled with coal, 
reaches its topmost position and by means of special 
guides is made to tip its contents into the receiving 
hopper at the top of the hoist. At the same time No. 2 
skip has reached its lowest position under its respective 
feed table, and the skip hoist winch then automatically 
stops and No. 2 feed table starts feeding coal to No. 2 
skip ; the cycle of operations being contimued auto- 
matically until stopped by the operator. 

The motor driving the conveyor is electrically 
interlocked with the motors driving the skip hoist 
and feed tables so that in the event of it being neces- 
sary, in the case of emergency, to stop the conveyor 
suddenly the skip hoist and feeder plate are auto- 
matically stopped. Stop push buttons are provided 
along the length of the conveyor and on the skip 
hoist. The electrical interlock also provides for the 
correct starting sequence, for it is impossible to 
start the skip hoist before having started the con- 
veyor, and the overflowing of coal in the feed chute 
between the two and possible damage to plant are 
therefore avoided. During the time the skip hoist and 
belt conveyors are running the tippler hopper is 
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replenished by tipping more loaded wagons until the 
desired amount of coal is accumulated in the boiler- 
house bunkers. 

If the consignment of coal arriving by rail is more 
than is required in the boiler-house bunkers, it is 
placed in the coal store by means of the additional 
coal storing plant and is reclaimed when required. 
Under these conditions the incoming loaded wagons 
are run along a separate siding, to be seen in the plan, 
Fig. 1, to another Mitchell patented side discharge 
tippler similar to those mentioned, but without 
weighing apparatus. As in the case described, the 





wagon is tipped and the coal is fed into a conerete 
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pany, Ltd., raises the steam temperature to 800 deg. 
Fah. Behind each boiler there is a Foster gilled tube 
economiser, made by Eco Power, Ltd., with a 
heating surface of 8316 square feet. With inlet and 
outlet gas temperatures of 700 and 506 deg. Fah. 
respectively, the outlet feed: temperature with an 
inlet temperature of 350 deg. Fah. is 421 deg. Fah. 
Each boiler has an Underfeed Stoker Company’s 
plate air heater constructed in two portions with a 
total heating surface of 18,810 square feet. The 
temperature of the gas to the heater is 500 deg. Fah. 
and that leaving 265 deg. Fah.; the corresponding 
figures for the air being 60 and 334 deg. Fah. 
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couplings provide the forced draught for each boiler ; 
the object of using a pair of fans being to ensure a 
more equal distribution of air over the entrance to 
the air heater than would be possible with one fan 
supplying a very wide heater. In order to ensure that 
the speed of the two fans shall be identical and so take 
an equal share of the work, both variable-speec 
couplings are operated by one controller. The motor 
driving each pair of forced draught fans is a 115 horse. 
power, 960 r.p.m. constant-speed  squirrel-cage 
machine. Each fan will deliver 32,000 cubic feet per 
minute at a pressure of 5}in. water gauge. Each 
boiler has a chain-grate stoker, 20ft. long and 25ft. 
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hopper, which in this case has no bottom opening, so 
that the coal merely forms a heap in the hopper. 
From this heap it is grabbed by means of a revolving 
cantilever transporter crane, shown in Fig. 4, which 
spreads it over the coal store area and forms a circular 
heap 250ft. in diameter, 19ft. high, and having a 
capacity of 20,000 tons. When it is necessary to 
transfer coal from the store to the boiler-house 
bunkers the transporter crane grabs coal from the 
heap and discharges it into empty wagons alongside 
the store and adjacent to the coal tippler. When 
filled, these wagons are run back to the twin tipplers 
next to the boiler-house, where they are tipped. The 
coal is weighed by the tippler weigher and proceeds 
wid the skip hoist and belt conveyors to the boiler- 
house bunkers. The tipplers are designed to handle 
standard wagons of any size from 8 tons to 20 tons 
capacity, up to a gross weight of 30 tons, and each 
tippler is driven by a 25 horse-power motor. The rate 
of handling is ten wagons per hour. One and a-half 
roinutes are required for tipping and the same time 
for returning, leaving three minutes for charging and 
weighing the wagons. The system described of 
feeding the skips, elevating and distributing the coal 
is covered by Mitchell patents. 


BoILERs. 


The steam-raising plant, illustrated in our Supple- 
ment, consists at present of three tri-drum Stirling 
boilers, each having a heating surface of 16,168 square 
feet and designed for a normal evaporation of 
125,000 Ib. per hour and a maximum evaporation of 
156,000 Ib. at a pressure of 625 Ib. per square inch. 
All the drums are composed of solid forgings. The 
front drum, with walls 2}in. thick, is 34ft. 3in. long 
and 42in. in diameter, the rear drum, which has a 
shell thickness of 3%in., is 33ft. 3in. long and 48in. in 
diameter, while the mud drum, composed of a shell 
2 fin. thick, is 30ft. lin. long and 48in. in diameter. 
The heaviest drum weighs 32 tons 18 ewt. There are 
872 main tubes and 77 cross tubes, with an outside 
diameter of 3}in. The sides of the combustion 
chamber immediately above the stoker have Bailey 
walls with refractory faced blocks. A superheater 
with eighty tubes, made by the Superheater Com- 


FIG. 2—PLAN OF TURBINE ROOM 


respectively. The temperature of the re-circulated 
air is 110 deg. Fah. 

The draught plant and dust collector equipment 
was supplied by Davidson and Co., Ltd., of Belfast. 
One 55in. diameter double-inlet induced draught fan, 
capable of handling 107,000 cubic feet of gas per 
minute at a temperature of 280 deg. Fah. against 
6-75in. water gauge (which includes the loss due to 
the dust collector), is fitted to each boiler. The fans 
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are driven through Vulcan Sinclair hydraulic variable- 
speed couplings by constant-speed 260 B.H.P., 
730 r.p.m. motors supplied by the English Electric 
Company, Ltd., and the waste gases are discharged 
into the primary of a Davidson patented shunt 
pressure type collector, which is attached to the side 
of the chimney, into which the cleaned gases pass. 
Two 30in. diameter “ Sirocco’? fans with a motor 
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wide, made by the Underfeed Stoker Company, and 
a mild steel self-supporting chimney, 9ft. 6in. in 
diameter and 144ft. high. All the figures relating 
to temperature draught, &c., are those assumed for 
the purpose of design, as no actual tests have so far 
been made. 


ASH-HANDLING PLANT. 


Two water-immersed seraper conveyors with 
interlocked control, situated below the level of the 
boiler-house, serve for removing the ashes. One 
conveyor receives the ashes from the six hoppers 
under the boilers and after they have been conveyed 
across the site by means of the second conveyor 
the ashes are discharged into a sump from which 
they are grabbed by an automatic grab transporter 
which discharges into a reinforced concrete hopper 
capable of holding 40 tons of wet ash. From this 
hopper the ashes are taken away by an existing 
ropeway and dumped at a distance or are removed 
by railway wagons passing under the ropeway 
gantry. Although at present it is only necessary 
to handle 4 tons of ash per hour, the plant has been 
designed so that when the station is extended it 
will be capable of dealing with 16 tons per hour. 
While the scraping plates of the conveyor extending 
across the site are under water, the links, chains, 
rollers, rails, and other wearing parts are above the 
water line so that they can be inspected and lubri- 
cated. The need for a man to operate the grabs has 
been avoided by making its operation automatic. 
To set the transporter in motion a button is pressed 








between them and driven through variable-speed 


when the grab is lowered into the sump. Having 
picked up its load of ashes it hoists the load a short 
distance above the water level and then pauses for 
a few minutes to allow the water to drain from the 
grab. It then completes the hoisting operation, 
traverses the load to a point over the bunker and 
discharges. When fully open the grab moves over 
the sump and again lowers to take up another load, 
the cycle of operations being continued until the 
‘‘ stop ’’ button is pressed. 

In the basement under each stoker there are 
riddlings, fine ash, and clinker hoppers, the riddlings 
and fine ash being disposed of by means of trams, 
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whilst the clinker and other ash passing over the 
back end of the stoker are taken into the submerged 
scraper conveyor. 

TURBO-GENERATOR SET. 

The 25,000 kW turbo-generator set—see Supple- 
ment-—-at present installed was supplied by the 
English Electric Company, which also made the 
twin condenser and acted as the main contractors 
for the feed-heating plant, feed pumps, and instru- 
ments necessary for the economical operation of 
the plant. The-turbine is a three-cylinder unit, 
consisting of a high-pressure casing and an inter- 
mediate casing, both having impulse blading and 
a low-pressure casing with reaction blading. Operat- 
ing at a speed of 3000 r.p.m. the turbine represents 
the makers’ most modern design for such an output, 


of an external motor-driven Keith Blackman fan 
at the rate of about 75,000 cubic feet per minute, 
and is cooled by a Heenan and Froude cooler. The 
air enters at the ends and intermediate belts along 
the outside periphery of the stator and tests are 
said to have shown that a high degree of uniformity 
of the temperature is obtained along the entire length 
of the machine. Regulation of the alternator voltage 
is done entirely by controlling the comparatively 
small current in the shunt field winding of the exciter. 


CLosep FEED SysTemM. 


By means of steam tapped from the turbine at 
the points shown in Fig. 5, the feed water is heated 
to a final temperature of 350 deg. Fah. at the 
economical load of the set. Both the latent and 





sensible heat of the tapped steam are transferred 
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and is claimed to combine high efficiency with low 
stresses. Steam is supplied to the stop valve at a 
pressure of 570 lb. per square inch gauge, and a total 
temperature of 770 deg. Fah., and exhausts into a 
twin condenser capable of maintaining a vacuum 
of 28-37in. when the machine is carrying a load of 
20,000 kW. From the high-pressure casing, the 
steam passes to the intermediate casing through 
a pipe under the turbine-room floor and then flows 
to the low-pressure casing by two pipes carried over- 
head, the low-pressure portion working on the double- 
flow principle with the steam flowing in the opposite 
directions towards the exhaust ends and twin con- 
denser. Care was taken during the erection of the 
machine to make provision for the necessary freedom 
for expansion without disturbing the alignment of 
the various parts. On the high-pressure rotor there 
are fourteen impulse stages and nine on the inter- 
mediate pressure rotor, while each section of the 
low-pressure rotor has ten reaction stages. 

Although, to some extent, the rotors are axially 
balanced, the end thrust is relieved by Michell 
thrusts at suitable points. Smooth running of the 
set is ensured by the provision of flexible couplings 
between adjacent rotors and the turbine and 
alternator. The gear-type oil pump is driven from 
the steam end of the high-pressure rotor through 
worm gearing, while the centrifugal vertical spindle 
auxiliary pump is driven by a small steam turbine 
which is brought into action automatically by an 
oil relay in the event of the oil pressure falling below 
a certain value. Oil relays controlled from the 
governor and pilot valve actuate the throttle valve 
in the usual way. Up to approximately 18,000 kW 
the throttle valve governs the turbine directly, 
whilst higher loads are obtained by a full-load nozzle 
valve and two overhead valves, which are brought 
into operation by further movement of the throttle 
valve acting through oil-operated relays. An out- 
off-balance ring-type emergency governor is mounted 
on the turbine shaft, and, if owing to over-speed 
or failure of the oil pressure, it comes into action, the 
throttle valves and main stop valves are automatically 
closed. 

In the English Electric patented twin condenser 
there are over 10,000 tubes. The circulating water 
is supplied at th® rate of 1} million gallons per hour 
from the culvert of cooling towers by two electrically 
driven Worthington-Simpson circulating pumps, 
which discharge it through the condensers and return 
it to the cooling towers. Two Drysdale full-duty 
extraction pumps are provided for withdrawing the 
condensate from the condenser and for discharging 
it to the feed system. 

The alternator, which is capable of giving a 
Inaximum output of 25,000 kW at 0-8 power factor, 
generates three-phase, 50-cycle current at a pressure 
of 11,000/11,600 volts, and, as in the case of the 
turbines, suitable instruments are provided to enable 
the engineers to observe its behaviour. For this 
purpose there are twenty-four thermo-electric tem- 
perature detectors embedded in the stator core and 
windings, and connected to a temperature indicator 
through a selector switch. Air is circulated through 








the machine on the closed circuit principle by means 
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to the condensate before its return to the boilers, 
thus reducing the amount of heat to be finally dissi- 
pated at the cooling towers. The condensate passes 
in turn through the air ejector heater, drip cooler, 
the evaporator heater and No. 1 low-pressure heater. 
It then enters the booster pump which discharges 
it through the feed heaters Nos. 2 and 3 to the high- 
pressure feed pump that feeds the boilers. To allow 
for any difference between the quantity of water 
coming from the condenser and that required for the 
boilers, a surge tank sealed from the atmosphere 
automatically controls the admission of make-up 
water to the system. Two Weir single-effect-type 
bled steam evaporators provide the make-up water. 
Each is capable of producing 10,000 Ib. of vapour 
per hour at 178 deg. Fah., when supplied with 
12,000 Ib. of steam per hour at a pressure of 18-15 


























posed of cold-drawn welded steel tubes, with flanged 
joints of the sealed welded type. 


Cootinc TOWERS. 


Four duplex natural draught cooling towers, shown 
in the Supplement, have been supplied and erected 
by the Davenport Engineering Company, each capable 
of dealing with 500,000 gallons of water per hour and 
of reducing the temperature from 100 deg. to 79 deg. 
Fah., when the atmospheric temperature is 55 deg. 
Fah. and the humidity 75 per cent. Each tower is 
145ft. long by 38ft. wide ; the height of the chimney 
(which is designed to. withstand a wind pressure 
equivalent to a velocity of 80 miles per hour, with a 
factor of safety of 10) being 90ft. The water pipe 
enters the tower 2lft. above the top of the founda- 
tions. Prime pensacola pitch pine forms the framework, 
while the sheeting boards and the interior cooling 
stacks are of selected redwood. All the timbers com- 
prising the chimney portions of the towers were first 
subjected to vacuum treatment and subsequently 
creosoted in the makers’ creosoting plant in order to 
ensure the longest possible life. All nuts, washers, 
and straps are heavily galvanised, and copper nails 
have been used throughout. The interior cooling 
stacks built on the makers’ patented system are self- 
‘contained and entirely independent of the chimney 
portion of the towers. The water distribution system, 
which is also patented, operates on the “ up splash ” 
system, which is claimed to ensure even distribution 
of the water over the whole of the cooling space 
throughout the life of the tower. At the end of each 
distribution trough there are sluices which enable 
deposit from the circulating water to be speedily 
removed without putting the towers out of commis- 
sion. The inlet pipes to the towers, together with the 
valves and steel supports, were also provided by the 
Davenport Engineering Company, Ltd. 


CHLORINATION PLANT. 


In order to avoid the development of algal growths 
in the condenser tubes in which the formation of a 
gelatinous coating retards heat transference and leads 
to progressive loss of vacuum with the consequent 
necessity for frequent cleaning, the circulating water 
is treated with chlorine by a chloronome supplied 
by the Paterson Engineering Company, Ltd. Adjacent 
to the cooling towers the make-up delivery pipe dis- 
charges into a small chamber containing a weir over 
which the water passes, the rate of flow over the 
weir controlling the rate at which the chlorine is 
added. The chlorine regulating valve is operated by 
a beam provided with a bucket of special contour, 
into which a portion of the water flowing over the 
weir is allowed to enter, so that the weight of this 
bucket and the leverage exerted by the beam is pro- 
portionate to the rate of water flow. As an elec- 
trically operated stop valve in the chlorine supply 
pipe to the chloronome is closed and opened simul- 
taneously with the stopping and starting of the make- 
up water pumps, no chlorine can pass when the 
make-up water pumps are out of service. A Paterson 































































25,000KW) ry . 
Alternator : 1 
| o 
1 \\ tw) 2 
1 | \ / = 
I \ S 
| | 
Condensers. | i* \ soi / 
i | 
H i TMITTTT \ fstedning | 
bi ei pe ! Water | 
e 1 1 Walle || |b) 
Evapoyators I (Hit | 
bee wraction H | Ni | 
1 } Forced 
H | Draught iA 
eserve ‘aw ans 
, RR CTET eS Water i 1 Water ! ay 
T Tank if H j — 
} , Boiler Air 
>{ , Feed Heaters 
Pumps 
; ' — 
Drip Evaporator 4 Booster is ae ’ 
Cooler Heater Bled 1 Pumps Grit 
Heater Qos meen eminent Arrestors 


Fic. 5—CLOSED 


square inch abs. Each evaporator is also designed 
to be capable of producing 8000 Ib. of vapour per 
hour at 171 deg. Fah. when supplied with 9800 lb. 
per hour at 14 1b. per square inch abs. Automatic 
regulators are fitted for maintaining a constant 
water level. Of the three sets of booster and feed 
pumps made by the Harland Engineering Company, 
Ltd., two sets are electrically driven and one set 
steam-driven, and each set is capable of discharging 
25,000 gallons of water per hour against a pressure 
of 730lb. per square inch. For controlling the 
performance of the turbine, instruments have been 
provided at convenient points, and include a steam 
flow meter, a Venturi condensate test indicator, a 
nineteen-point distance thermometer, temperature 
and pressure indicators, a vacuum gauge, oxygen 
recorder, water tester, tank level indicators and 
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FEED SYSTEM 


Fluxograph weir recorder gives -a visual indication, 
a weekly chart record, and an integrated total of the 
volume of the make-up water, which is obtained from 
the adjacent sewage disposal works. 


MAIN SWITCHGEAR. 


The main 11,400-volt, metal-clad, duplicate bus- 
bar switchgear, supplied by the General Electric 
Company, Ltd., is of exceptional interest. It is, we 
believe, the first compressed air operated gear to be 
installed in this country, but limitations of space 
will only allow us to deseribe it in a general way. The 
breaking capacity of each switch, which can be 
coupled to either set of bars, is 1,500,000 kVA. There 
are seven feeder equipments, one alternator unit, 
a bus-bar section unit, and a bus coupler, each con- 
sisting mainly of an oil circuit breaker and potential 





alarms. The steam and feed-water mains are com- 


and current transformers, together with the necessary 











356 


THE ENGINEER 





Apri. 7, 1933 














operating and hoisting gear, interlocks, shutters, 
cable boxes, &c., all supported by a rolled steel frame- 
work with a central passage between the breakers, 
as shown in the Supplement. A gangway over this 
passage facilitates inspection, oiling and general 
maintenance. Each breaker has a self-contained 
hoist to enable isolation and tank lowering to be 
carried out without the use of auxiliary apparatus. 
The circuit breakers with the three single-phase 
tanks coupled together to form a single unit, conform 
in every respect with the British Standard Specifica- 
tion No. 116 (1929). Two main breaks and four 
auxiliary breaks are provided, the latter serving to 
rupture the circuit after the main contacts have 
parted. 

The compressed air operating mechanism, however, 
is the most interesting feature of the gear. Attached 
to each circuit breaker top plate is an operating 
cylinder with a piston, the rod of which (as shown at 
A in Fig. 6) takes the form of a rack, which meshes 
with a pinion B mounted on a shaft extending across 
the tanks of the three phases. On this shaft and at 
the centre line of each phase there is a bevel wheel, 
which transmits the drive to the contact guide rods 
rotatably mounted in brackets suspended from the 
underside of the top plate, the lower portions of these 
rods having a twelve-start thread with a lead angle 
of approximately 45 deg. On each guide rod there is a 
nut and between each pair of nuts there are “‘Cibanite”’ 
beams which carry the moving contacts. The two 
guide rods of each phase are coupled together imme- 
diately under the top plate by means of a shaft and 


from the system for draining or repair without inter- 
rupting the normal operation of the breakers. 

A secondary reservoir with a capacity of 3-7 cubic 
feet, which is sufficient to close a switch at normal 
speed, is fitted to each unit, air being supplied to 
these reservoirs from a bus pipe adjacent to the 
centre gangway. By closing a cock a unit can be taken 
out of commission without interrupting the supply to 
adjacent units. Air is conveyed through valve gear 
to & point on each side of the units, where provision 
is made for automatically coupling up the circuit 
breaker operating cylinder, while switches inserted 
in the valve coil circuit are automatically operated 
by the raising and lowering of the breaker. Thus, 
when a circuit breaker is transferred from one set of 
bus-bars to the other, the air supply is automatically 
diverted to the breaker in its new position. 

Each breaker has self-contained motor-operated 
hoist gear with a friction clutch incorporated in the 
gear to ensure that the breaker is in contact with 
mechanical stops when it is in service position. The 
actual raising and lowering is done by means of steel 
screws operated by the motor, the nut blocks actuated 
by these screws engaging with lugs incorporated in 
the tank structure. In each screw there is a universal 
coupling which allows the screw to swing freely when 
disengaged from the breaker, with the result that 
rails and similar arrangements to ensure accurate 
alignment of the breaker transfer truck are unneces- 
sary. No mechanism other than the operating screws 
hold the breaker in the raised position. and as the 
nut blocks on these screws engage with the tank, it is 
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FiG. 6—-MAIN SWITCHGEAR OPERATING MECHANISM 


bevel wheels keyed to the guide rods, whilst keyed 
to the head of one of each pair of guide rods is a bevel 
wheel which meshes with one of the bevels mounted 
on the external shaft. The admittance of compressed 
air to the operating cylinder C is controlled by an 
electrically operated valve, the actuating coil of which 
is energised by a controller.on the main G.E.C. 
control board, shown in the Supplement. This 
electrically operated valve controls both inlet and 
exhaust ports. When its coil is de-energised the 
exhaust port is open, whilst when it is energised the 
exhaust port closes and the inlet port opens and 
admits air to the operating cylinder from the air 
storage reservoir. 

Each circuit breaker is held in the closed position 
by a simple form of latching mechanism D, attached 
to the upper end of the rack. The mechanism embodies 
a shunt-trip coil, which when energised releases 
a latch and allows the breaker to open. A high 
speed of opening is obtained with the aid of tension 
springs, which are wound up by the act of closing the 
breaker, the springs being attached to the rotatably 
mounted guide rods. A large exhaust valve in the 
lower portion of the cylinder is also released by the 
shunt trip coil, so that a high speed of opening is 
obtained when the breaker trips while being closed 
on a fault. Moreover, in order that it shall be im- 
possible to hold a breaker closed against a fault, the 
valve controller is provided with an electrically 
operated clutch between the handle and the shaft 
carrying the contacts. The operating coil of the clutch 
is connected in series with the tripping coil on the 
breaker, and is arranged to disconnect the handle from 
the shaft when it is energised. Thus if for any reason 
the tripping coil is energised during the closing of the 
breaker, the clutch on the controller will automatically 
release the shaft, which, being spring-controlled, 
returns to the neutral position, thereby breaking the 
valve-operating circuit, permitting the operating 
cylinder to exhaust to atmosphere, and allowing the 
breaker to open. As it is necessary to return the 
controller handle to neutral to reset the clutch, before 
the closing movement can again be made, it is im- 
possible for “ pumping ”’ to occur. 

A main storage reservoir with a capacity of 35 
cubic feet is mounted on the framework of the bus-bar 
section unit. Two electrically driven direct-coupled 
compressors, one fed from the three-phase system 
and the other from the battery, provide the necessary 
compressed air at a pressure of 100/115 lb. per square 
inch. They are controlled automatically by pressure- 
operated governors, and the A.C. or D.C. operated 
compressor is brought into service as required. 
Cocks enable the compressors to deliver the air either 
to the main reservoir directly or to the bus pipe. 
The governors may be disconnected from the main 
reservoir and coupled to the bus pipe, and the com- 
pressors, governors, water trap, and air cooler may be 
disconnected without interrupting the air supply 
from the main reservoir to the bus pipe. Thus the 


auxiliaries another G.E.C. metal-clad switchboard, 














obviously impossible to raise a breaker into the plug- 
ging-in position with the contacts exposed. Owing, 
moreover, to the provision of an interlock, it is 
impossible for the nut blocks to disengage from the 
tank and leave the breaker plugged in on the bars. 
When a breaker is lowered to its isolating position 
and the live contacts are covered by shutters it auto- 
matically comes to rest on stops, and it is then possible 
to remove the nuts from the tank studs, thereby 
allowing the tanks to be lowered away from the top 
plate to expose the contacts, whilst when it is desired 
to lower the breaker completely the isolation stops 
are rotated out of engagement by means of a lever. 
The isolating contacts consist of plugs having 
spherical ends, and the dust-tight shutters which 
cover them when the breaker is lowered are auto- 
matically operated by the raising and lowering of the 
breakers. Yale locks, group-operated from a central 
position, serve for locking the shutters in the closed 
position when a circuit breaker has been removed. 
Interlocks avoid faulty operation and the gear is 
arranged so that any feeder can be earthed through 
its associated breaker. The transfer truck for the 
breakers is hand operated and its direction of travel 
may easily be reversed. 

The control board for this switchgear, shown in 
the Supplement, is situated in the control room, in 
which there are also metering panels associated with 
the “ Grid.”’ In accordance with standard practice, 
mimic diagrams of the system are mounted above the 
control panels, which are composed of black enamelled 
polished steel with bevel edges. On the instrument 
section of each panel is the control handle for the 
corresponding oil circuit breaker, together with the 
measuring instruments, regulating apparatus, pro- 
tective devices, and indicating lamps. As shown in 
the Supplement, at each end of the board there are 
pillars carrying the synchronising instruments. 


AUXILIARY SWITCHGEAR. 


The power supplied for the works auxiliaries is 
taken at a pressure of 440 volts from the low-tension 
side of three B.E.T. outdoor transformers which are 
supplied at 11,400 volts on the primary side through a 
500,000-kVA duplicate bus-bar metal-clad switch- 
board consisting of five units controlling two incoming 
and three outgoing feeders. The circuit breakers— 
see Supplement—are manually operated and are 
transferred from one set of bus-bars to the other by a 
patented revolving terminal. Indicators on the front 
of the board show at a glance to which set of bus-bars 
a breaker is connected and whether it is opened or 
closed. The mechanism which operates the breakers 
incorporates the well-known ‘‘ loose handle ’’ device. 
For controlling the low-tension supply to th» works 


also shown in the Supplement, has been installed 
with a bus-bar capacity of 4000 ampéres at 440 volts. 
This switchboard controls the three incoming feeders 
from the low-tension side of the transformers and 


auxiliary feeders, two turbine auxiliary feeders, a 
lighting and heating supply feeder, and one to a sub- 
distribution board. There is also a bus sectionalising 
unit. 

REACTANCES AND CHARGING EQUIPMENT. 


Two three-phase banks of G.E.C. concrete react 
ances connected between the old and new Blackburn 
Meadows stations serve to protect the original 
switchgear in the former station, each bank having a 
reactance of 8 per cent. on the 11,400-volt, 30-phase, 
50-cycle supply, with a normal current of 1140 
ampéres. Another reactance bank on an 11,000-volt 
feeder supplying the auxiliary high-tension meta! 
clad board has a reactance of 5 per cent. with a norma! 
current of 253 ampéres. All these reactances are of 
simple but robust construction. They consist of a 
series of horizontally wound spirals forming sing]: 
conductor windings supported in the recesses of radia! 
concrete arms. 

The G.E.C. battery charging and distribution 
switchgear for two 110-volt, 250 ampére-hour D.P. 
batteries is mounted on a board consisting of four 
slate panels. The batteries can either be charged by 
a motor generator or glass bulb rectifier. The incom 
ing supply is controlled from the first panel, on which 
the ing apparatus is connected to the opposit« 
sides of a double-pole change-over switch. Regula- 
tion of the charging current is done on the second 
panel, whilst the two remaining panels carry double- 
pole circuit breakers, which switch the batteries on 
to the feeder circuits supplying the solenoids con- 
trolling the compressed air for operating the main 
11,400-volt  swi and the tripping circuits 
throughout the station. The battery also serves for 
emergency lighting, and provision is made for prc- 
venting it being charged whilst it is supplying current. 
There is no house service set. 


CoNCLUSION. 


Finally, we should mention that the main contractor 
for the pipe work was the Brightside Foundry and 
Engineering Company, Ltd., Stewarts and Lloyds, 
Ltd., and Aiton and Co., Ltd., acting as sub-con- 
tractors. Skipwith Jones and Lomax, Ltd., supplied 
the building steel work, and Mellowes Ltd. the 
glazing; the Hydraulic Coupling and Engineering 
Company the variable-speed hydraulic couplings ; 
Hopkinsons Ltd. the boiler fittings and steam valves ; 
J. Blakeborough and Co., Ltd., and Gummers Ltd. 
the water and oil valves ; Copes Regulators, Ltd., and 
Hopkinsons Ltd. the feed water regulators ; Newalls 
and Co., Ltd., the lagging; the Electroflo Meter 
Company, Ltd., and George Kent, Ltd., the turbine 
and boiler instruments; Newton, Chambers and 
Co., Ltd., the feed tanks; Mirrlees Watson Ltd., the 
air ejectors ; the British Electric Transformer Com- 
pany, Ltd., the transformers ; the Electro Mechanical 
Brake Company, Ltd., the air equipment for the main 
switchgear ; W. T. Glover and Co., Ltd., the cables ; 
Isles, Ltd., the cranes; Evans Lifts, Ltd., the lifts ; 
and the Sturtevant Engineering Company, Ltd., the 
vacuum clean plant. The contracts for the 
starters and poe he switchgear were divided among 
Allen West, Ltd., Brookhirst Switchgear, Ltd., the 
Dalyte Electrical Company, George Ellison, Ltd., 
the Igranic Electric Company, Ltd., Parmiter 
Hope and Sugden, Ltd., A. Reyrolle and Co., Ltd., 
the General Electric Company, Ltd., and the English 
Electric Company, Ltd. The last firm also supplied 
the auxiliary motors and an electric locomotive. 

We are indebted to the chief engineer and manager 
of the Sheffield undertaking, Mr. E. Morgan, for 
permission to inspect the station and for providing us 
with drawings and technical particulars of the plant. 








LIMITS FOR HIGHWAY VEHICLES IN 
AMERICA. 

In furtherance of the movement to regulate the size 

and weight of motor vehicles so as to prevent uneco- 

nomic wear, tear, and destruction of paved highways 


without unduly restricting traffic, the American Associa- 
tion of State Highway jals has drafted a series of 
recommendations. These limits would he 


enforced by legislation. As to height, no vehicle—loaded 
or unloaded—is to exceed a total of 12ft. 6in., and the 
width is limited to 8ft. overall. The maximum length is 
to be 35ft. overall, or over the front and rear bumpers. 
Combinations of tractors and trailers are not to exceed 
two vehicles with a total overall length of 45ft., a tractor 
and semi-trailer being counted as ona vehicle. Speeds 
must not be so slow as to impede or block the reasonable 
movement of traffic, and passenger automobiles must be 
operated at speeds consistent with safety and the proper 
use of the road. Motor coaches and trucks must not 
exceed a speed of 45 miles an hour, and vehicles equipped 
with solid rubber tires or cushion tires must not exceed 
10 miles an hour. Wheels fitted with high-pressure, 
pneumatic, solid rubber or cushion tires must not carry 
loads exceeding 8000lb. per wheel, or axle loads of 
16,000 Ib. It is considered that low-pressure pneumatic 
tires can carry 90001b. per wheel without increasing 
stresses in the concrete paving slab. In metropolitan 
areas, heavier loads may be permitted if necessary. 
Subject to the foregoing limitations of axle loads, 
no vehicle may be operated whose total gross weight 
in pounds, including load, exceeds forty times the 
total wheel base (or distance between first and last axles) 
multiplied by 700. This coefficient of 700 is recommended 
as a minimum, but would not prevent the use of higher 
values. The recommendation as to gross weight is of 








main storage reservoir can be entirely disassociated 





seven outgoing feeders, comprising three boiler 





particular importance in relation to bridges. 
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Steam Jacketed Rotary Fuel Oil 
Pump. 


In the accompanying tone illustration we show one of 
nine steam-jacketed nif fuel oil pumps recently supplied 
by Nichols Compressors, Ltd., of ‘Northallerton, Yorkshire, 
to the Peruvian Qil Corporation, for South America. 
The unit is designed to pump 200 gallons of fuel oil per 
minute, having a specific gravity of 0-972, or 14 Baume 
at 60 deg. Fah. It is driven by a 20 B.H.P. motor through 
single-reduction, double-helical gearing. As our drawing 
indicates, the inner rotor differs from more usual con- 
structions, in that it is made of bars whose cross sections 
are of gear tooth form. The pump comprises a circular 


special pump illustrated is steam-jacketed, in order to 
enable it to deal with a wide range of heavy oil fuels, 
and either this type of pump or the non-jacketed form is 
equally available for all kinds of tars, chemicals, and 
other viscous liquids, while the design is such that it can 
quite well be adopted for vacuum pumping work. 








New Centreless Grinder. 





WE illustrate herewith a new centreless grinding machine 
m, 


In 


recently produced by B.S.A. Tools, Ltd., of Birmingha: 
for which Burton, Griffiths and Co., Ltd., are agents. 

















“THe Encincen” 





casing within which a “ lantern,”’ or outer rotor, is free 
to revolve, and a rotor provided with teeth which gear 
with the apertures in the lantern. A barrier, semi-crescent 
in form, fits on its inside the teeth of the rotor, and on 
its outside the inner face of the lantern. The rotor is a 
single casting, comprising the boss, the disc, and at the 
periphery bars of tooth section. The tooth form chosen 
is such as to give smooth and quiet running. As shown by 
the arrows, the liquid to be pumped enters through the 
suction ports and passes into the space left between the 
two rotors by the removal of half the crescent shown in 
the right-hand drawing. The liquid is carried round in 


STEAM JACKETED ROTARY FUEL O1L PuMP 


many of its details it is similar to the machines of the same 
type we described recently in a series of articles upon 
‘* Precision Grinding Machines.” The grinding wheel head 
has a Nitralloy spindle, is driven by a triple chain, and is 
carried in bearings which, the makers claim, require no 
adjustment at any time after leaving the works. In 
earlier machines the head was balanced by means of 
weights, but in this new machine springs have been 
utilised for the purpose and are regarded as being more 
efficient as well as giving a cleaner design. Like all the 
other models by the same firm, the grinding head is the 
moving member and the control head the fixed one. The 




















CENTRELESS GRINDING MACHINE 


the spaces between the teeth of both the rotors and dis- 
charge begins when the teeth commence to mesh, the 
liquid entrained between the teeth of the outer rotor being 
foreed directly into the discharge branch by the teeth of 
the inner rotor, while the liquid between the teeth of the 
inner rotor is forced by the teeth of the outer rotor into 
the inner delivery ports and through the end covers 
again to the discharge branch. By the simultaneous 
delivery of liquid from both the inside and the outside of 
the outer rotor, balanced working is obtained, while both 
the inner and outer rotors are dynamically balanced, 
giving a smooth running pump. The makers claim that 
the, pressure balance and the dynamic balance of the 
rotors enable this pump to run at a higher speed than 
is general with similar types of pump, while the rotation 
of the working parts on a film of the liquid being pumped 
definitely reduces wear and tear to the minimum. ith 
an increase in speed, a range of 300 up to 3000 r.p.m. 
being available, the increase in ‘capacity has been shown 
to be much more than proportional, especially at high 
pressures. Pressures up to 350 Ib. per square inch 


can quite well be successfully dealt with. As the pump is 
of the positive displacement type, no priming gear is 
required, and automatic control is easily fitted. 





The 





capacity of the new machine, known as the No. 7, is the 
same as that of the No. 5, built by the same makers. 





— 
— 





A New Fire Detector. 


At the offices of Donlarm, Ltd., 109, Kingsway, W.C.2, 
we recently inspected a detector which has been designed 
to operate almost instantaneously on the outbreak of fire. 
The alarm mainly consists of two identical phosphor- 
bronze bridges secured to a porcelain base so that they 
both have an equal curvature, but as one bridge is pro- 
tected by a heat insulating sleeve it is not affected by a 
sudden change of temperature to the same extent as the 
other strip. As shown in the accompanying illustration, 
small tungsten contacts fixed at the centre point of the 
bridges serve for closing the electrical circuit. A sudden 
rise of temperature expands the unprotected bridge and 
tends to increase its curvature, but as the other bridge 
is thermally protected the action is retarded, with 





SECTION A.A. 


establishes connection through the tungsten points with 
the other bridge and the alarm circuit is completed by the 
contacts on the right. As under normal conditions the 
clearance between the two contacts is in the neighbour- 
hood of 0-004in., the delay is infinitesimal. 


Although under normal circumstances once the appa- 
ratus has been adjusted there is no need to interfere with 
it, the setting may be varied at will. Where the tempera- 
ture variation is slow the retarding effect of the ing is 
discounted and the two bridges expand uniformly so that 
the clearance between the right-hand contacts remains 
constant, but owing to the provision of the left-hand 
contacts, which can be adjusted for a range of temperature 
of from 60 deg. to 200 deg., the apparatus works equally 
well with a slow rise of temperature and can be installed 
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SECTION 8.8. 


in a refrigerator chamber or a hot-house without external 
adjustment. The relative proportions and coefficient of 
expansion of the various parts of the whole unit have been 
calculated to ensure that any stresses or distortion of the 
porcelain base or containing bakelite case will react equally 
on the two bridges and leave their relative positions 
unaffected, whilst as the apparatus is spring mounted it is 
not affected by vibration. 

Although the detector may work on the “ closed ” 
circuit system, in which the circuit is normally completed, 
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the result that as the unprotected bridge expands it 
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Fir& DETECTOR 


it is primarily designed for “ open” circuit use, and to 


avoid risk of failure special care has been taken to ensure 
that, the tungsten contacts are.guardeG against corrosion. 
Moreover, the standard “ Donlarm ” wiring system offers 
two alternative current paths, thus ensuring that if two 
wires of opposite polarity are fractured the system will 
still work. Small test blocks incorporated in the indicator 
panel enable current to be through every wire in 
the installation for the purpose of testing. 








Railway Tie Tamping Outfit. 


WE illustrate herewith a portabie oil engine-driven air 
compressor plant, recently supplied to the Buenos Aires 
Great Southern Railway Company, Ltd., by Broom and 
Wade, Ltd., of High Wycombe, together with pneumatic 
sleeper tampers and other auxiliary items, for track main- 
tenance and extension and other compressed air duties. 
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The compressor has three 64in. by 5}in. cylinders, having 
a displacement of 303 cubic feet and actually delivering 
255 cubic feet of free air per minute when running at 
1000 r.p.m. It is driven through an automatic centrifugal 
clutch by a Ruston 4VQ oil engine. Fuel consumption at 
full load is stated to be about 3 gallons per hour. Both 
the engine and the compressor are srowided with suction 
filters and cooling is effected by means of series water 
circulation with separate water circulating pumps on 
engine and compressor circuits, the water being passed 





The steam escaping from the nozzle is directed on to the 
outer periphery of the ring of blades, leaving it on the 
inner periphery. Thence it is re-directed to the blades by 
a guide passage in the cover, finally emerging on the out- 
side once more and passing to the exhaust branch. The 
turbine casing which is subjected to the exhaust pressure 
only, is of-close-grained ordinary cast iron, whilst the 
wheel and shaft are of steel. The blades are of brass or 
stainless steel. The packing gland in the turbine casing 
is of the screw type, allowing free movement of the shaft, 














PORTABLE( 


through a large radiator. Air is delivered to a 124 cubic 
foot receiver and thence through an after-cooler pipe to 
an eight-point take-off manifold. Alternatively, provision 
is made for the attachment of up to 500ft. of 24in. steel 
piping fitted with tee pieces at 25ft. intervals. 

The plant is claimed to be remarkable for its light weight 
and compact dimensions. It is, of course, mounted on 
flanged rail wheels to suit the standard track gauge and 
is thus readily moved to the point where work is to be 
done. For moving from one track to another or from the 
track to the side to clear the line for traffic four air- 
operated jacks are suitably mounted on the under- 
carriage. These jacks have double-flanged wheels with 
axles at right angles to the track fitted on the underside. 
When it is required to move the plant, two lengths of rail 
are laid across the track, one under the forward pair and 
one under the rear pair of jack-mounted transverse wheels. 
The jacks are then operated by air from the plant and the 
whole affair lifted until the main wheels are clear of the 
track. The plant may then be pushed away from the track 
along the rails placed under the transverse wheels. 








Midget Turbo-Generators. 


STEAM turbines in capacities from ? to 6 B.H.P. have 
just been introduced by Belliss and Morcom, Ltd., of 
Birmingham, and we illustrate herewith a vertical-spindle 














VERTICAL SPINDLE MIDGET TURBO - GENERATOR 


type with generator attached. The turbine is of the two- 
pass velocity stage impulse type, in which the steam is 
practically wholly expanded in a correctly formed nozzle. 
The wheel is fitted with blades arranged for radial flow. 








Oi. - ENGINE DRIVEN COMPRESSOR 


and the shaft is carried in ball bearings. A governor of 
the “ Pickering”’ type, mounted direct on the shaft, 
controls a balanced valve ; whilst a hand-regulating device 
is provided for varying the speed. 

The electrical part of the set, made by Higgs Motors, 
Ltd., of Witton, is of the shunt-wound protected type with 
interpoles. 








An Electrical Pyrometer. 


THERE is illustrated in the accompanying engraving a 
72-point electrical resistance or thermo-couple pyrometer, 
recently put on the market by Negretti and Zambra, of 
38, Holborn-viaduct, London. All the mechanism is 
fitted into a cast iron moisture-proof switch case and all 
the terminals and resistances are conveniently arranged 














ELECTRICAL PYROMETER 


for wiring. The switchgear is of the rotary type and the 
switch indicator plate is engraved with the position of 
each bulb. A separate wording for each point avoids any 
confusion of the position. The edgewise scale indicator is 
a separate unit, held by two bolts on to the switch case, 
and it may therefore easily be removed from the case 
during transit and erection. Spring jewel bearings are 
fitted to the moving coil movement and the scale length is 
5jin, Like the resistances and terminals, the working 
parts of the moving coil are all enclosed in a moisture- 
proof case. 





Fuel Characteristics in Relation to 
Pump and Sprayer Action.* 


By L. J. LE MESURIER, M. Inst. N.A., and R. STANSFIELD, 
A.M. Inst. C.E. 

REcENTLY a large amount of experimental work has 
been carried out on the pressure changes in the delivery 
pipes of engines between the fuel pumps and the spray 
valves, and attempts have been made to analyse the effects 
of pressure waves transmitted along the lines and reflected 
backwards and forwards during the injection period. As 
far as the authors are aware, each such investigation has 
been made on one fuel only, and no account has been taken 
of the physical properties of different fuels, or of the effect 
of the changes in a given fuel when used at different 
temperatures. It seemed probable, in fact, that con- 
clusions might be reached after tests on one fuel which, 
although perfectly sound for the conditions examined, 
might not be applicable over the entire range of working 
conditions in a variable-speed engine nor applicable at all 
if other fuels in general use had been tested. 

It was therefore decided to make a thorough examina 
tion of the various components of fuel supply systems, and 
of such properties of fuels as were important between the 
fuel tank and the spray valve. The research was divided 
into the following sections :— 

(1) The relation between the rate of flow of oil through 
pipes and the determination of the loss of head due to this 
flow ; (2) an examination of fuel pumps to determine the 
minimum safe working head at the suction side for satis- 
factory operation ; (3) the effect of change of fuel on the 
phenomena in the delivery pipe between the fuel pump 
and the spray valve. 


RESISTANCE TO FLOW THROUGH PrPEs. 


The flow through pipes in Diesel engines is, in practically 
every case, streamline in character. The loss of head is 
therefore directly proportional to the rate of flow, the 
kinematic viscosity at the temperature of flow, to the pipe 
length, and inversely proportional to the fourth power ot 
the pipe bore. A description follows of the various systems 
of velocity measurements, together with formule giving 
the heads on various pipe systems, which are also illus 
trated by curves, tables, and some examples from actual 
practice. 

PRessURE REDUCTION aT PUMP SUCTION. 

The need for ensuring that there is no pressure reduction 
below atmospheric at or near the suction of a fuel pump has 
already been stressed. This warning is based on a series of 
tests of various proprietary pumps and on observations 
in practice, such as the case of the pre-chamber engine 
referred to at the beginning of the paper. 

In one case an electrically driven auxiliary pump for a 
lorry engine was examined, and it was found that air was 
evolved and the pump locked if the suction pressure fell 
below about 1}1b. per square inch below atmospheric. 
This air came, at least in part, from the fuel itself, since 
bubbles could be seen in the delivery even when the entire 
pump was immersed in a bowl of fuel. The amount of air 
dissolved in Diesel fuels varies slightly with the nature of 
the fuel, but is, on the average, about one-tenth of the 
total fuel volume at atmospheric pressure and temperature. 
The amount required for saturation increases directly with 
the pressure and only slightly with temperature (nitrogen 
solubility increasing and oxygen solubility decreasing as 
temperature rises). Further, the air in solution comes off 
more easily with pressure reduction as the fuel temperature 
rises, due to the larger bubbles formed and to the lower 
fuel viscosity. 

A fall in pipe line pressure below atmospheric causes air 
to be liberated from the fuel, and a rise in temperature has 
a similar though smaller effect on account of the falling 
solubility of oxygen and the reduced viscosity of the fuel. 
Thus if the total resistance to flow of the suction pipe is 
excessive when the suction port or valve of the pump opens 
under the action of the plunger or diaphragm, there will be 
a tendency for air to be soared and this, in certain cases 
gives trouble in the pump. 


Errects BETWEEN FvEet Pump AND SPRAY VALVE. 


Before the fuel pump delivery system could be examined 
and the results properly interpreted it was necessary to 
obtain data regarding the compressibility of the fuels 
used. The determination of the bulk modulus is necessary 
for calculation to be made of the speed of transfer of 
pressure waves through a fuel, and a certain amount of 
published analyses of fuel line effects has been based on 
rather inadequate and, in some cases, unsuitable data. 
For this purpose a special apparatus was built, which is 
described and illustrated in the paper. 


Bulk Moduli and Specific Gravities of Liquid Fuels 
and Water. 


Taste I. 


Bulk moduli at 60 deg. 
Fah. lb. per sq. in. 
3 275,000 
262,000 
316,000 
316,000 
206,000 
250,000 
249,000 
314,000 
150,000 
259,000 
310,000 


Specific gravity 

vo. at 60 deg. Fah. 
os a 0-895 
- 867 
*929 
-978 
+788 
+840 
*859 
-920 
“728 
881 
999 


Fuel 


a 


Cr eh -1 


- 
oa 


21 
22 
23 
Water : RS ee 

The figures reproduced in Table L. give the bulk moduli 
and specific gravities at 60 deg. Fah. of the fuels tested, 
and curves are givon in Fig. 1, which show the percentage 
change in volume with increase in pressure. It will be 
seen that these are straight lines, and that, in general, 
the compressibility increases as the specific gravity of the 
fuel falls. Water was included in the series to check the 
apparatus on a liquid for which accurate experimental 
results were available. 

The effect of temperature on bulk modulus for two 
samples is shown in Fig. 2, the dotted line being Jessup’s 
determination of this effect. It may be taken, at least for 
these three cases, that the compressibility increases by 


* Diesel “Engine Users Association, Thursday, “March 1 30th, 
1933.—Abstract. 
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about 55 per cent. for a change in temperature from 
50 deg. to 200 deg. Fah. The effect of various alterations 
to pipe systems and the relation between each and the 
type of fuel used have been examined on a small high-speed 
engine fitted with a Bosch pump and a normal design of 
spring-loaded spray valve, lifting at 150 atmospheres 
under slowly applied pressure. The Bosch pump incor- 
porates a ‘‘ pressure pipe release ”’ device which is a cylin- 
drical extension of the pump delivery valve and which, on 
the return to its seat of the delivery valve, reduces the 
pressure in the delivery line by an amount which is 
dependent on the ratio of the displacement of the cylin- 
drical extension t6 the pipe line volume, and also on the 
elasticity of the pipe line and the fuel compressibility and 
viscosity—the last factor determining the magnitude of 
the leakage past the valve extension during closing. This 
system tends to prevent leakage from the sprayer and 
reduces the risk of dribble, but the pump plunger displace- 
ment must be sufficient to re-compress the fuel on the 
next delivery stroke before the spray valve can lift. The 
Farnborough indicator was used for the investigation to 
take diagrams of spray lift and also for pressure diagrams 
at two points in the line of each fuel delivery pipe tested. 
The standard Farnborough fuel line units were used and 
were found to have faults which made it possible only to 
obtain relative information regarding some of the line 
phenomena. 

Considering now the behaviour of fuel in a pipe line 
between the fuel pump and the spray valve, the following 
is the general sequence of events. The closing of the pump 
suction valve or port only partly governs the moment at 
which the pressure in the pump barrel commences to rise. 
Owing to the speed of the pump plunger the pressure rise 
may commence even before the port or valve has com- 
pletely closed. This effect increases with fuel viscosity, 
high viscosity fuels having the effect of advancing the 
moment of beginning of pump barrel pressure rise. The 
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Fics. 1 AND 2 


pressure in the barrel continues to rise to a value sufficient 
to open the pump delivery valve, the time at which this 
occurs depending mainly on the residual pressure left in 
the delivery pipe from the previous cycle, and this, in 
turn, depending on the design of the delivery valve and 
the fuel characteristics, pump and valve wear, &c. In 
systems with ordinary delivery valves on the pumps the 
residual pressure in the fuel line is approximately that 
which exists when the fuel valve spring overcame the falling 
pressure in the line at the end of the previous delivery 
stroke, less any leakage. Once the delivery valve opens, 
the rapidly moving plunger begins quickly to force fuel 
into the pipe line, and a pressure wave moving with the 
velocity of sound in the fuel is sent along the line towards 
the spray valve. The spray valve will not lift until the 
accumulating pressure on the wave front due to the motion 
of the plunger and the checking of the wave front is suffi- 
cient to overcome the spring loading and valve friction. 

For a given pump plunger displacement and velocity 
the rate and magnitude of the pressure rise at the pump 
end of the line will depend on the bulk modulus of the fuel 
and the section and material of the pipe. The more the 
walls yield, the less will be the pressure increase for a 
given pump displacement. Further, the less the ratio of 
pump plunger diameter to pipe bore, the less will be the 
rate of pressure rise in the wave front. As the wave 
travels towards the spray valve three further factors 
influence the magnitude of the pressure and the steepness 
of pressure rise in the wave front. These are the fuel 
viscosity and the pipe bore, since these determine the degree 
of damping, and the distance travelled from the pump. 
Thus when the wave front arrives at the spray valve— 
having travelled with the speed of sound in the pipe—a 
further time interval will elapse before the spray valve 
opens. The magnitude of this interval will depend on the 
residual pressure in the line before the pump delivery 
valve opens, and on the above factors of pipe dimensions 
and material fuel compressibility and viscosity. 

When, however, only fuels of low viscosity are con- 
sidered, and the pump and sprayer are slightly worn, the 
effect of leakage is so great that the residual pressure is 
independent of pipe line length within wide limits, this 
applying to wear well within the limits for good running 
of the engine, 


Further, the effect of damping in the wave front is 
inappreciable, owing to the low viscosity, so that the 
effect of additional pipe length on the lag between pump 
delivery valve and spray valve opening is mainly dependent 
on the speed of the wave. This is practically the same for 
all fuels. At 1000 r.p.m. in a high-speed Diesel engine 
the increase in lag per extra foot length of pipe is approxi- 
mately 1-5 deg. of crank angle. 

At half this speed the lag in degrees of crank angle is 
halved. This means that if a set of pumps for a variable- 
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Fics. 3 AND 4 


speed engine with widely different pipe line lengths are 
matched to give equal timings of the spray valve at one 
speed, they will not be matched for injection timing at 
other speeds. 

Fig. 3 shows the relation between distance travelled in 
feet and time of travel in seconds of the wave front in 
different fuels—the pipe was of steel, Jin. outside diameter 
and yin. bore. 

The wave velocities for two extreme fuels (Nos. 4 and 15) 
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taken from Fig. 3 are given in Table II., together with the 
- Taste II.—Pressure Wave Velocities (from Fig. 3). 


Temperature, Measured Calculated 
Fuel No. deg. Fah. velocity, velocity, 
feet per second. feet per second. 
16 .. 50 4,500 .. .. 4,760 
ee 50 — o's: 60 oa 
S455 75 4,100 4,680 
4.. 100 — 4,560 
A. 150 3,600 4,260 


values calculated on the assumption that the speed of the 
wave is given by the expression 


v-VEx9 
p 


where V =velocity in feet per second, 
K=bulk modulus of fuel in pounds per square foot, 
p==density in pounds per cubic foot, 
y=gravity (feet per sec.*). 
The effect of change of specific gravity and compressi- 
bility between various fuels is small, since change of one 








with the Farnborough indicator on two fuels to show the 
pipe line pressures at two points, situated 6in. from the 
pump end and 18in. from the spray valve, and also the 
spray valve lift. The three records on each diagram are 
plotted on a crank shaft angle base for an engine speed of 
1000 r.p.m. and a pipe line length of 12ft. The example 
has been chosen from an exaggerated case to emphasise 
the effects observed. Fig. 4 is from fuel 4—a relatively 
viscous fuel—and Fig. 5 from 15, a typical high-speed 
Diesel engine fuel. -Owing to friction in the line the fuel 
temperature in the engine delivery pipe with fuel No. 4 
was approximately 75 deg. Fah., as against 50 deg. Fah. 
for fuel No. 15. The viscosities at these temperatures 
were :—Fuel No. 4 (75 deg. Fah.), 0-46 strokes; fuel 
No. 15 (50 deg. Fah.), 0-081 strokes. The vertical line A 
shows the moment of closing of the pump suction port (the 
static timing*), but this is not necessarily the moment at 
which the pressure begins to rise in the pump barrel. At 
high speeds the port offers an appreciable resistance to 
return of fuel from the barrel to suction during the early 
part of the upward movement of the plunger, and it is 
not impossible for pressure to begin to rise in the pump 
barrel before the static closing takes place. With low fuel 
viscosities, leakage has the opposite effect and pressure 
may not begin to rise until the port has been closed for a 
short time measured statically. The opening of the pump 
delivery valve, however, does not occur until the pressure 
in the pump barrel exceeds the residual pressure in the 
line, which increases with fuel viscosity. Thus, both 
fuels show a pressure rise in the line which lags behind the 
statie timing by approximately the same amount. 
Considering, first, record B, it will be seen that the 
pressure rises steadily to a maximum and then falls much 
more suddenly from a point close to that at which the 
spray valve begins to lift. Record C, taken 18in. from the 
spray valve, follows the B record with the pipe line time 
lag between, but the maximum pressure reached is less 
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FIGs. 7 AND 8 


than near the pump by an amount determined mainly by 
the fuel viscosity. The spray valve lift diagram is shown 
on record D. It will be noticed that the lift is much 
sharper for the low viscosity fuel than for the high viscosity 
fuel, and the low lift rate combined with the high viscosity 
in the latter case tend to give bad spraying with coarse 
drop formation at the commencement of injection. In 
certain cases use can be made of reflected waves to operate 
the spray valve, but it is obvious that the reactions are so 
complex and so dependent on engine speed, fuel type, and 
other variables that it seems dangerous to attempt to 
draw general conclusions from these particular cases. 
When pressure breakdown valves are employed for 
reducing the line pressure between pump strokes, fuel 
viscosity is one factor controlling the magnitude of this 
effect. Fig. 6 shows the residual pressure in the pipe 
line with a breakdown valve designed only for a 
line of about 2ft. length but used experimentally on 
longer lines. The curves are plotted to give the relation 
between engine speed and residual pressure in the line for 
three different pipe lengths using fuel 4 of fairly high 
viscosity. Residual pressures for fuel 15, a low viscosity 
Diesel fuel, never exceeded 20 atmospheres with any 
length of pipe, owing to the effects of leakage. 

The effect of fuel viscosity on leakage with a well-used 
pump of a slow-speed engine is shown by the results 
expressed graphically in Fig. 7. The leakage varies 
inversely as the kinematic viscosity and may become an 
important percentage of the fuel consumption with fuels 
of low viscosity. Its effect on the residual pressures in 
delivery pipe has been commented on above. 

The period during which the needle valve remains open 
was examined experimentally for fuels 4 and 15. This~ 
increases in terms of crank shaft degrees as the engine speed 
increases. Fig. 8 gives the relation between the angle 
during which the spray valve remained open in degrees 
and the engine speed in r.p.m. for pipe lengths of Tit., 





* It should be noted that the manufacturer’s reference mark 
found on this pump does not correspond to the static closing of 
the port. It represents the point of injection for an average 
delivery line length, spray valve loading, and engine speed. 





tends to offset change of the other. 
Figs. 4 and 5 show typical composite diagrams taken 


Actually the mark on the pump was 12 deg. later than the closing 
of the port. 











360 





THE ENGINEER 


APRIL’ 7, 1933 








i2ft., and 22ft., other parts of the fuel system being 
unaltered. In the case of the longest pipe with this fuel 
the frictional effect of fuel viscosity was so great that the 
pressure at the valve end only just reached the opening 
pressure of the spray valve. This damping effect is also 
shown in Fig. 4 and should be compared with Fig. 5, in 
which there is a comparative absence of damping. The 
extreme range of injection angle with fuel 15 thus varies 
from about 13 deg. at 500 r.p.m. to about 30 deg. at 
1500 r.p.m., and the latter angle is increased at the same 
speed to about 38 deg. with the viscous fuel. 

The maximum fuel line pressures recorded by the indi- 
cators are shown in Figs. 9 and 10. 

It will be seen that the maximum pressure in the wave 
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Fics. 9 AND 10 


tends to fall with decrease of speed, and that the pressures 
at the pump end are much higher for the more viscous 
than for the less viscous oil, while at the spray valve end 
the differences are small. Heating the viscous fuel from 
75 deg. to 150 deg. Fah. brought the results almost to 
those for fuel 15. It is also seen that the longer the pipe 
the lower is the pressure at the spray valve end when the 
valve opens, and therefore the less efficient is the spray 
likely to be. 

Fig. 11 gives the lag in degrees between the manufac- 
turer’s timing mark on the pump and the moment of lift 
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of the spray valve at various speeds for various pipe line 
lengths and the same two fuels. It will be noticed that the 
needle valve timing was advanced in some cases for fuel 4 
ahead of fuel 15, although the wave velocity of the former 
was found to be smaller at the operating temperatures. 
This is explained by the different residual pressures left 
in the line, the pressures for the more viscous fuel being 
sufficiently higher, at times, above those of fuel 15 to offset 
the effect of the lower wave velocity. 


GENERAL CONCLUSIONS. 


1. Under all ordinary conditions the flow of fuel through 
the pipe work of Diesel engines is streamline and the 


2. The resistance to flow of fuel through suitable well- 
made cocks, valves, elbows, and bends is negligible. 

3. The resistance to flow of fuel through clean metal 
gauze or fabric filters of adequate dimensions, following 
accepted practice, is negligible. 

4. Failures due to the air-locking of the main or auxiliary 
fuel pumps of a Diesel engine are liable to occur if the total 
resistance to flow on the suction side exceeds the minimum 
fuel head, i.¢., if the effective pressure at the pump suction 
port or valve falls below atmospheric. This air locking is 
generally caused by leaks in the system which may be too 
minute to be detected when the engine is standing and the 
fuel system is under the static head from the supply tank. 
In some cases air locking may ultimately result, even with 
a leak-free system, owing to the slow release of dissolved 
air from the fuel when the pressure at the pump suction 
falls below atmospheric due to excessive frictional resist- 
ance in the pipe line. 

5. Leakage in pumps and spray valves increases with 
decreasing fuel viscosity in spite of the fact that reduction 
in viscosity tends to lower the pressure in pump barrels 
for a given delivery valve spring load, and in delivery lines 
after injection has ceased. 

6. In general for a series of fuels at a given temperature 
the bulk modulus increases with the specific gravity, but 
there is no definite relation between the two properties. 
Owing, however, to this general tendency, the calculated 
velocities of pressure waves in various fuels at a given 
temperature differ little. The bulk modulus of all fuels 
decreases rapidly with rise of temperature, the effect being 
greater proportionally than the decrease of gravity due 
to temperature rise. Thus calculated pressure wave 
velocities fall as temperature rises. 

7. The observed velocities of pressure waves in various 
fuels in the delivery pipe of a Diesel engine are in fairly 
close agreement with the calculated values. 

8. The lag between the static timing of a fuel pump and 
the commencement of injection from a spray valve is 
determined, for a given pipe bore and engine speed and 
load, by the length of the delivery pipe and by certain fuel 
characteristics of which viscosity is the most important. 
Were it not for the damping effect of fuel viscosity on the 
oscillations in the wave front, the lag would be a linear 
function of pipe length, since the pressure wave due to the 
movement of the pump plunger travels through the line 
at a speed which is practically constant at a given tem- 
perature and is equal to the speed of sound in the fuel in 
the pipe. Since, however, a certain pressure must be 
attained at the spray valve before injection commences, 
and the damping reduces the rate of rise of pressure behind 
the wave front, an increase in fuel viscosity tends to 
increase the injection lag, the effect becoming more marked 
as the pipe length is increased ; at the same time friction 
raises the fuel temperature and decreases the speed of the 
wave. In certain cases, however, this effect of decreased 
rate of pressure rise may be offset by increased residual 
pressure in the line when a more viscous fuel is used. 

9. For the reason outlined in 8, the rate of opening of the 
spring-loaded type of sprayer, or the rate of pressure built 
up at the open sprayer, is decreased and the duration of the 
injection period is increased by an increase in fuel viscosity, 
and these effects are more marked as pipe line lengths and 
bores are increased. Thus excessive fuel viscosity will give 
bad atomisation and protracted injection, leading to poor 
combustion and a smoky exhaust unless the pumps and 
sprayers are adjusted to suit the more viscous fuel. 

10. Increased engine speed increases the duration of the 
injection period in degrees of crank angle, and the effect 
tends to increase rapidly at high speeds. This, coupled 
with reduced volumetric efficiency of the engine at high 
speeds, restricts the speed range over which an engine will 
run with clear exhaust. 

The experimental work was carried out at the research 
station of the Anglo-Persian Oil Company at Sunbury, 
and the authors wish to express their thanks to the directors 
for permission to publish the results. 








BRITISH STANDARDS INSTITUTION. 

All British Standard Spectfications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated, 





WIRES AND WHEELS FOR ELECTRIC TRACTION. 


No. 23—1933. One of the earliest B.S. specifications 
was that for trolley wire, which was published in 1905, 
and has remained unrevised right up to the present time. 
This old specification, No. 23, was very brief, however, 
and for some years has been superseded by a series of 
specifications drawn up jointly by the Municipal Tramways 
and Transport Association and the Tramways, Light 
Railways and Transport Association. 

It has now been revised, the specifications issued by the 
above bodies being taken as a basis.. It is the most stringent 
specification in existence for this class of material, and takes 
full account of the improvement of cadmium-copper wire 
in recent years. Hard-drawn copper and bronze are also 
recognised as standard materials. The specification ‘pro- 
vides for both round and grooved sections of wire. The 
standard dimensions of the trolley wheel groove are also 
given. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Cores Reeutators, Ltd., have moved to Burleigh House, 
5-11, Theobalds-road, W.C.1. Telephone number, Chancery 
7075. 

E. L. Youneteson, Ltd., notifies us that Mr. Alvin E. Loe has 

been appointed as sales manager for the Val d’Or electric drill 
department. 
Joun G. Krincarp anv Co., Ltd., of Greenock, inform us that 
they have recently taken out a licence for the construction of the 
Christiansen and Meyer four-cylinder double compound marine 
steam engine. 





resistance to flow can be calculated with sufficient accuracy 
from the equation for streamline flow. 





road, Eltham, 8.E.9, have apeotased the firm sole distributors in 
Great Britain and the Irish Free State for the stationery, 
printing, office supplies, and furnishing trades. 


THe Generat Exeorric Company, Ltd,, announces wit! 
regret the death, from pneumonia, on March 23rd, at St. George's 
Nursing Home, London, of Mr. W. R. E. Boyd, formerly manager 
of the Irish branches of the company. Mr. Boyd was in his 
fifty-eighth year and was connected with the G.E.C. for a period 
of twenty-seven years, resigning in 1927. 

Mr. Cuartes E. GorRHAM, managing director of Bankers 
Commercial Security, has been elected a member of the Com 
mittee of the International Association for the Promotion and 
Protection of Trade, of which Sir Samuel Scott is President. 
Mr. Gorham is an authority on long and medium-term credit 
finance in connection with industrial plant and equipment. 








CONTRACTS. 





Tue Hunsiet ENGINE Company, Ltd., Leeds, has received 
an order from the Chinese Government Purchasing Commission 
for six superheated steam locomotives and tenders, 4-8-0 type, 
eylinders 410 mm. by 550 mm. 


Luioyp AND Ross, of 36, Victoria-street, Westminster, S.W.1, 
the British representatives for Maschinenfabrik Exsslingen, have 
recently secured a contract from Messrs. Solvent Products for 
the extension of its plant to twice its original capacity, i.e., from 
30 tons per week to about 65 tons per week. 


C. A. Parsons anp Co., Ltd., Newcastle-on-Tyne, have 
received from the Electricity Commission of South Africa the 
order for another 20,000-kW turbine with alternator and con- 
densing plant, for the Congella power station. This will be the 
fourth unit of the same size and type to be installed at Congella. 
C. A. Parsons and Co., Ltd., have also received a repeat order for 
a 20,000-kW unit for the Calcutta Electric Supply Corporation. 
The machines now ordered, like their predecessors, will be of the 
single-cylinder type, developing their outputs at the high speed 
of 3000 r.p.m. 








CATALOGUES. 





SToOTHERT AND Pirt, Ltd., Bath.-—Publication F14 on rotary 
displacement pumps for land service. 

Hotman Bros., Ltd., Camborne.—Leafiet describing 
Midget pneumatic *‘ Rotodrill ’’ portable drill. 

NEGRETTI AND ZamBRA, 38, Holborn-viaduct, E.C. 
No. T. 22 on the multipoint recording pyrometer. 

Joun Fowter anp Co. (Leeps), Ltd., Leeds.—A booklet 
illustrating the ‘‘ Gyrotiller ’* rotary plough at work. 

W. C. Houtmes anp Co., Ltd., Huddersfield.—-A technica! 
brochure on modern gas condensing and cooling practice. 

Ieranic Evrectric Company, Ltd., 149, Queen Victoria-street, 
E.C.4.—Leaflets on A.C. hand-operated starters and self-acting 
starters. 

Micuetin Tyre Company, Ltd., Stoke-on-Trent.—An illus 
trated specification of the Michelin thirty-six-seater pneumatic- 
tired rail car. 

HaRLAND ENGINEERING Company, Ltd., Alloa, Scotland 
The firm’s latest “ Switchgear ” and ‘“ Borehole and Deepwell 
Pump ” publications. 
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Arr Finter O1mw.—We have to thank C. G. Vokes, Ltd., of 
Putney, for a tin of special air filter triple oil. This oil is espe- 
cially blended to be unaffected by temperature, and is claimed 
to be of just the right consistency to be used in conjunction with 
gauze alone or gauze and fine fabric in air filters of the oil-wetted 
pattern. When such filters—which, it should be noted, are also 
made by the firm—have become dirty they are easily cleaned by 
washing in petrol or paraffin, subsequently applying a fresh 
layer of the air filter oil. We understand that the firm is supply- 
ing such sample tins with each filter of its five-ply or triple- 
gauze models. 

New Works In Coventry.—New and larger premises in 
Queen Victoria-road, Coventry, have now been occupied by 
A. C. Wickman, Ltd., and the firm will manufacture in these 
works various machines which have hitherto been imported. 
The building is divided into three floors, each comprising 
approximately 12,200 square feet. The ground floor will be 
used for assembling, testing, and demonstrating high production 
machine tools. On this floor has been erected an electric sub- 
station which gives a variety of A.C. currents to suit customers’ 
motors. The loading bay on this floor is equipped with a 10-ton 
crane. The first floor is equipped with tool room and machin- 
ing department for the manufacture of Wimet brand cutting 
tools and production machine parts. A battery of Birlec electric 
furnaces has been installed for hardening, heat treating, and 
brazing. They are all automatically controlled. The inspection 
department is also on this floor. The second floor is to be used 
as offices. 

Tue Macurtne Toot Trapes AssociaTion.—On the evening 
of Wednesday, March 29th, a very enjoyable function was held 
at the Trocadero Restaurant, when a large company gathered 
together at the annual dinner of the Machine Tool Trades 
Association. Sir Alfred Herbert presided and a large number of 
guests were present. The toast list was not a very. long one. 
“Trade and Commerce ’”’ was proposed by Mr. W. B. Lang, a 
vice-president of the Association, who spoke in somewhat 
pessimistic vein. Sir Herbert Austin replied. Sir Alfred Herbert 
proposed the toast of “‘The Guests,” to which his Excellency 
Monsieur J. Maisky, the Russian Ambassador to this country, 
replied, and was followed by Sir Henry Curtis-Bennett, K.C. 
The popular toast of ‘‘The Association ”’ itself was proposed by 
Sir George May, Chairman of the Import Duties Advisory Com- 
mittee, and Sir Arthur Balfour replied. The speeches were 
brought to a conclusion when the Chairman replied gracefully 
to his toast, as proposed by Mr. P. J. Pybus. 

Tue Encrnerers’ Cius, Mancuester.—The twentieth annual 
meeting of the members of the Engineers’ Club, Manchester, was 
held on Tuesday, March 21st, and, judging from the Committee’s 
report on the year’s o rations, the Club continues to maintain 
its position in spite of the prevailing depression in the ny spe | 
industry. Although there has, naturally, been some falling 

in membership owing to circumstances beyond the Committee’s 
control, it is satisfactory to learn that the loss on the year’s 
working is less than £300, which is amply covered by reserves. 
One of the great difficulties which many institutions of this kind 
are beset with at the present time is the lack of the younger 
men to fill the gaps in the membership left by the falling out of 
the seniors. In order to remedy this the Committee has wisely 
decided to “‘ catch them young ” by throwing open its doors to 
junior members, who will be admitted at a much reduced sub- 
scription until my d reach the age of twenty-five years. At the 
general ting o bers on Tuesday, Mr. Bertram Thomas 
was elected President to succeed Mr. J. B. L. Meek, while Mr. J. 
Owden O’Brien and Mr. H. Richardson were re-elected Hon. 








A. E. Waker, Ltd., Advance House, Chiswell-street, London, 
E.C.1,{informs us that Walter Grafton,and Son, Ltd., Foote Cray- 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of prices of the materials mentioned below will 


f.o.b, steamer. 


The Steelmakers’ Report. 


The most important recent event affecting the 
iron and steel trades has been the presentation of the 
National Steel Committee’s report to the Tariff Advisory 
Board, Since last June the British steelmakers have 
been preparing their scheme of reorganisation, which, 
according to the directions of the Chairman of the Board, 
Sir George May, was to take into account the interests of 
the consuming industries as well as those of the steel 
trade. Sufficient has been published regarding the steel- 
makers’ intentions to indicate the lines upon which they 
may be expected to advance. The regional grouping of 
works, the formation of associations of re-rollers, foundry- 
men, and the many industries which come under the head- 
ing of the iron and steel trades, but which since they do 
not produce the raw metal may be regarded as consumers 
by the steelmakers, has been advocated for a long time. 
It is an open secret that for some time strenuous efforts 
have been made to persuade those branches of the iron 
and steel trades which did not possess effective associa- 
tions to revive those already in existence and to form 
fresh ones. It is therefore not surprising to hear that the 
scheme provides for nine or ten trade associations which 
are to work with the steelmakers. Some difficulty was 
experienced in bringing this about, since the experience 
of the more successful manufacturers in many branches 
of the trade did not lead them to view such a wholesale 
adoption of the association movement with a great deal 
of favour. Nevertheless, it is understood that most of 
these objections have been overcome. 


The Proposed Corporation. 

Perhaps the most interesting part of the scheme 
is the proposal to establish an Iron and Steel Corporation 
of Great Britain to which the various branches of the trade 
would be affiliated. The funds of the Corporation would 
be obtained by a levy per ton on the output of pig iron 
and steel and on the wages paid by the re-rolling branches 
of the industry. There is nothing new in this suggestion 
regarding a levy upon output and wages, which is a method 
adopted to provide funds for the National Federation of 
Iron and Steel Manufacturers. Indeed, it would not be 
surprising if it were found that the proposed Corporation 
was not unlike the National Federation with extended 
powers. Whether or not the Federation will be absorbed 
by the new Corporation, or whether it will continue a 
separate existence in a less important form, remains to be 
seen. The Corporation as a central body would possess 
certain advantages in the way of dealing with matters 
affecting the steel trade on a national basis. Among the 
objects of the Corporation, would be the concentration of 
production upon the more efficient plants, assistance for 
the export trade, and the making of international agree- 
ments with foreign iron and steel industries as well as 
dealing with internal amalgamations. Most business men, 
however, are familiar with the memorandum and articles 
of association of a public company, which generally give 
much wider powers than are ever likely to be used. 
It is, of course, possible that when an amalgamation was 
contemplated the approval of the Corporation would be 
of great assistance in raising the necessary funds. It will 
probably be found, however, that it will be left to the 
discretion of works and associations whether or not they 
will become affiliated to the Corporation, and it can be 
taken for a fact that no suggestion has been made in the 
scheme that statutory powers should be sought. The 
engineering industries, although amongst the largest users 
of steel, do not appear in the list of representatives on the 
Council of the Corporation, which, however, is to include 
members of the following sections of the steel trade :— 
Wrought iron, special steels, steel castings, forgings, re- 
rolled products, sheets, tin-plates, tubes, wire, and 
fabricated steel work. 


A Steel Trade Arrangement. 


The agreement which has been arrived at between 
Richard Thomas and Co., Ltd., and the Whitehead Iron 
and Steel Company, Ltd., is of more than usual interest. 
It provides for the supply of billets by the Redbourn 
Works of Rd. Thomas and Co., Ltd., in Lincolnshire, to the 
Newport Works of the Whitehead Iron and Steel Company, 
Ltd. A continuous bar and strip mill will be erected at 
Redbourn, which will be the joint. property of the two 
companies. The interest of this lies in the fact that the 
arrangement is the outcome of the protective duties and 
the reorganisation scheme. The Whitehead works used 
considerable quantities of foreign material as well as 
British in Free Trade days. Since the import duties were 
imposed most of the British billet producers have been 
anxious to come to an arrangement with this successful 
works. The agreement entered into with Richard Thomas, 
Ltd., by bringing together a re-roller and a steel maker, 
provides a model of the kind of arrangement which the 
more clear-sighted leaders of the iron and steel trades 
hoped would follow the change from Free Trade to Pro- 
tection, and which they hope will play an important part 
in the reorganisation of the industry. The Morgan mill, 
now at Tredegar, Mon., will be removed and set up at 
Redbourn almost at once. Had it not been for the 
February blizzard, which worked .great havoc at the 
Tredegar works, it is probable that some months would 
have elapsed before the work of transporting the Tredegar 
plant would have been commenced ; but apparently the 
Whitehead Company considered that it was not worth 
while to repair the old works in view of the new arrange- 
ment. From the point of view of the Redbourn works the 
arrangement is eminently satisfactory, since it enables 
them to dispose of their billets not only to the Newport 
works in South Wales, but through the mill which will be 
erected at Redbourn. 


The Cartel Agreement. 


It is not surprising that the European steel 
industries have at last reached agreement regarding the 








establishment of international sales offices. The agree- 
ment signed in February provided for the revival of the 
Steel Cartel, which had become almost moribund, on 
condition that a settlement was reached before April Ist 
on the vexed question of the establishment of sales offices. 
This all-important decision was not arrived at until March 
3lst, and provides for the setting up of six sales offices 
on the Continent, which will control the sale of semi- 
finished steel, joists, merchant bars, thick and medium 
plates, and hoops and strip. It is probable that the sixth 
sales offices will be concerned with the disposal of rods. 
The method which these bureaux will apply to the market- 
ing of the various products has not yet been decided, 
and has formed the subject of negotiations which 
will be continued this week. It is evident that the Con- 
tinental steelmakers have made considerable progress 
in reorganising the Cartel, since they have not only agreed 
upon the troublesome subject of quotas, but have at last 
come into line upon the problem of sales offices which 
has, for years past, proved an obstacle to the combination 
between various national industries. As is usual when any 
important movement is on foot affecting the Continental 
steel industries, the Continental works have withdrawn 
from the market. It is not likely that any business will 
be transacted until the position becomes plainer and the 
works can obtain an idea of the prices which the new 
sales offices will quote. 


The Pig Iron Market. 


Business in pig iron has shown signs of late of 
expanding. The demand has been for some time confined 
to small parcels for near delivery, as consumers have felt 
that they were safe in buying for immediate requirements 
and that there was little likelihood of increased prices. 
During the past week or so the position has been improved 
by the renewal of a number of contracts which had run 
out. The pig iron market is now very well controlled 
by the producers. Imports of Continental iron have 
practically ceased, and the arrangements with the Indian 
makers, by which only 30,000 tons of foundry iron and 
70,000 tons of basic iron will be sent to this country 
annually from India, has, of course, strengthened the 
home producers’ position. The agreement between the 
Midland makers and those on the North-East Coast 
and in Scotland also appears to be working well in practice, 
although it is not popular with some of the consumers. 
It is interesting to note that since the agreement was 
reached three more furnaces have been put into operation 
in Scotland, which has brought the number in blast in 
that country up to five. 


The Semi-finished Steel Market. 


The changed conditions which less than a year of 
Protection has brought about in the market for semi- 
finished steel is one of the most noticeable features of the 
iron and steel markets. In the days of Free Trade some- 
thing like 300,000 tons of blooms, billets, and sheet bars 
were imported into this country from the Continent. 
To-day transactions in Continental material are rarely 
heard of. Now and again a consumer buys a few hundred 
tons, where formerly he bought thousands, because he 
requires Thomas steel for some particular work he has in 
hand. The reason is that a duty of 33} per cent. plus the 
depreciated exchange, has made the cost of Continental 
steel prohibitive to British users. If the Cartel succeeds 
in raising prices, as is its avowed intention, it may be taken 
for granted that the foreign manufacturers have abandoned 
hope of regaining their footing in the British home market. 
This week there have been no quotations for the British 
market, owing to the reorganisation of the Cartel. 


Finished Iron and Steel. 


Business in British finished material is steady 
rather than active. The withdrawal of the Continental 
works from the market pending the setting up of sales 
bureaux has thrown a certain amount of business into the. 
hands of British steel makers which would otherwise have 
gone to foreign works. The recent shipbuilding orders on 
the Clyde are beginning to be reflected in business for the 
Scottish steel works, but otherwise there is little change in 
the position which has existed for some weeks. The forth- 
coming meeting of the Steelmakers’ Association is being 
looked forward to with interest, but there seems a poor 
prospect of any alteration in prices. The best employed 
branches of the trade are the tin-plate and the sheet 
makers. In both cases, however, there is a fly in the 
ointment of their content. British tin-plates are expe- 
riencing unexpected competition from Italian makers, who 
are selling in the Spanish market at extraordinarily low 
figures, while the sheet makers’ trouble is that the demand 
for galvanised sheets in India is so poor that the orders 
which come to the British works under the agreement 
with the Tata Iron and Steel Company, Ltd., are few and 
small. No business in Continental material in the British 
market has been transacted this week. 


The Copper Market. 


The situation in the electrolytic copper market 
remains disappointing. Tentative movements since the 
beginning of the year which encouraged expectations of 
improved prices failed to materialise, and the story of the 
market during that period with these few exceptions has 
been one of persistent dullness. Merchants and consumers 
all over the world are inclined to lay the blame for much of 
the bad trade upon the policy of the copper producers, 
whilst the latter resent the policy of the consumers in 
buying only small quantities. It is unlikely, however, 
that buyers will depart from this practice while something 
like 800,000 tons of copper are held by the producers. 
Whilst this copper -weighs upon thé market and has to be 
financed principally by American companies, there is 
little likelihood of any strong buying movement. Con- 
sumers know that it is there if they want it, and attempts 


Unless otherwise specified home trade quotations are delivered f.o.t. 





Export quotations are 
be found on the next page. 


by the producing interests to counter this attitude by 
refusing to sell more than a limited quantity daily have 
failed to affect the buyers’ determination. This cautious 
attitude is more pronounced since the American financial 
crisis, as it is felt that as a consequence it will be more 
difficult to finance the copper stocks. In normal times it 
was estimated that from 150,000 tons to 200,000 tons of 
copper were scattered over the world in users’ hands, who 
now prefer to go almost bare of metal, secure in the know- 
ledge that heavy stocks exist and that they run little risk 
of the price moving against them. The brightest spot in 
the situation is the growing conviction in the market that 
prices are not likely to fall lower. Naturally, the London 
standard copper market has suffered from the absence of 
business in electrolytic copper. Large buyers and sellers 
of electrolytic usually hedge in the standard market, and 
a comparatively small turnover in this department is 
another proof of the weakness of the world demand for 
refined copper. 
The Tin Position. 

For some time past prices in the tin market have 
moved within narrow limits, and the market has been less 
interesting than usual. Nevertheless, sentiment—that 
elusive quality that means so much in the metal markets— 
seems to be gradually turning in favour of the metal. 
This may be due partly to the fact that the consumption 
of tin generally increases at this season, but apart from 
this, there has been a considerable improvement in the 
statistical position this year. The visible supply at the 
end of January showed a decrease of 1600 tons, compared 
with the figures at the end of last year. At the end of 
February there was a further reduction of about 1000 
tons, whilst the figures published at the end of March 
disclosed a small increase of 270 tons. If the carry-over 
at the smelteries in the Straits Settlements is included, a 
rather better position isshown. “‘ Carry-over” is the term 
applied to metal in the hands of the smelters, which, under 
the terms of the International Pooling arrangement, 
limiting the quantities of tin which may be marketed in any 
one month, has to be carried forward for sale in the next 
month. Taking the visible supply and the carry-over 
together, there was a reduction at the end of January of 
about 1500 tons compared with the end of December, of 
1500 tons at the end of February, and nearly 900 tons at 
the end of March. 


Lead and Spelter. 


In these two markets, although prices have shown 
a tendency to sag, the undertone has become more con- 
fident of late. The first rush of the spring demand for 
lead appears to have passed, and for a time a lull in busi- 
ness must be expected. There is no lack of supplies, and 
although usually at the end of the month a stringency 
becomes noticeable in the market, this is generally con- 
fined to technical dealings on the London Metal Exchange, 
and is not due to any real scarcity of the metal. Business 
in lead pipes continues to be disturbed by a fierce price 
war which has existed for some weéks between the Lead 
Manufacturers’ Association and a new outside producer. 
This has led to drastic cuts in the Association price, the 
latest being one of 10s. per ton announced last week. 
When the competition commenced early in February it 
was confined to the South of England, but recently it has 
spread practically to all districts. To some extent con- 
sumers are reaping the benefit, although the irregularity 
of prices in the various districts must prove a source of 
annoyance. Chemical engineers, who are the largest 
consumers of lead pipe and take, it is believed, something 
like 20,000 tons per annum, and who buy in bulk quan- 
tities, may perhaps regard the position with more equani- 
mity than the small buyer. The situation'in the spelter 
market is not dissimilar to that of lead, except that the 
demand for spelter has been less active than for the former 
metal. The recent weakness in prices has been sympto- 
matic of all the metal markets rather than the result of 
any development in the spelter position. In the last few 
days of March a backwardation—that is, the quoting of 
a higher price for prompt than for forward metal—ruled ; 
but this was due to a shortage as the result of shipments 
afloat having been sold early in the month to the Far 
East, when the recent troubles were at their height, and 
so diverted from this country. - Actually, however, as in 
lead, the tightness is of a technical character, and there is 
plenty of metal available for consumers. 


Average Metal Quotations. 


The average quotations for the principal non- 
ferrous metals for March show an advance in every case, 
excepting copper. This indicates the underlying strength 
of most of the markets, since non-ferrous metals are 
notoriously sensitive to outside influences, and it cannot 
be said that either the political or financial situation in the 
world’s markets was favourable last month. The London 
Metal Exchange official average quotations for March are 
as follows :— 


STANDARD COPPER .. .. .. Cash -- £28 4 449 
3 Months... £28 9 10), 

Settlement £28 4 232 

_ ELECTROLYTIC COPPER ba ~ ug eee his £32 12 33, 
Etecrrotytic Wire Bars .. .. .. .. £32 17 2:35 


Best SELECTED COPPER part ge 3" ng Mee £31 0 33 
STANDARD TIN .. oat ee. ee £149 4 1 
3Months.. £149 18 1, 

Settlement £149 4 1 

> 


‘For shipment the current month .. £10 12 2; 

} For shipment the third following 
Leap< month Bes sates hase ae £10 16 433 
Be REPS nt a See: ee 
{| Settlomneme cd: F7 oe 0s TL £10 12 8}$3 
For shipment the current month {£14 12 11% 

For shipment the third following 
SPELTER month Gp apenne cahaeemaaaes £14 13 534 
SO i a ee ae £14 13 2h 
(Settlement .. .. .. .. .. £1412 985 
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Current Prices for Metals and Fuels. 











Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Steelmakers: Joists, 22s. 6d.; plates and sections, 15s. Export orders of 250 tons and over may be subject to special quotations. 






























































PIG IRON. STEEL (continued). NON-FERROUS METALS. 
Home. Export. Home. Export. Offici, : : 
ial Prices, April 5th. 
£ os. d. £ s. a. | Guaseow anp Districr— + 44. £8. d. | coppsn— fe mee ere 
N.E. Coasr— Angles B any 2h3 diss" 7 ate ites pag onpmia: ay A ge 
Hematite Mixed Nos. a 219 0 Tees 97 6 8.7.8 Three months... .. .. .. £28 10 Oto £28 11 3 
Bewkt ab ows: satenk- i Bad Bosc 219 6 Joists 815 0 thik Electrolytic .. .. .. .. £32 0 Oto £32 5 0 
.) 9 . 7 9 ty 
Cleveland — (D/d Tees-side Area.) Cheunale. ae 8 a Gis 7.13. 6 Best Selected Ingots, d/d Bir- 
No. 1 2 eS Geaan Rounds, 3in. and up Oe TB. 8 7 6 waingharars) <siiii, os!5, hci £31 15 0 
ie ae giateige’ He” ine Bag 218 6 oie SETS wii inet Rees Sheets, Hot Rolled =... £61 0 0 
ORD 562) Seaohnetiak sete ee , : . © ar Home. Export. 
Basic 217 6.. Plates, fin. (basis) .. 815 0. Tiree Tubes, Solid Drawn (basis) .. 94d. 93d. 
‘ wie. -- hPa PaO 8 0 90 = Brazed (basis) .. .. 94d. 94d. 
MIDLANDS coho cid Missin ctv Eee ee 8 5 0 
Steffs. (Delivered to Black Country Station.) ys BR issue dyavin, cca NL 810 0 Besse: ae Ne a eA . 
North-Staffs. Foundry... 3 6 0.. .. is Rit a eee: 8 5 0 Ingots, 70/30, d/d Birmingham £31 0 0 
” + Forge ee a ia ; Boiler Plates... .. .. 9 0 0. 715 0 is ras Home. Export 
~ eae en eee Se ‘ lubes, Solid Drawn, 2/1 alloy 83d. Sid. 
: Sour Wates AREA— Sia! ell agains 10}d. 103d 
Northampton—- £ s. d. £ s. d. | Triw— 
Foundry No. 3 a ie ; ae es dla = 
aT a Fetes en Angles + eet GBs» E808 Coes Hsuginss “serbia clic AAR OO NO SENEL IS... .6 
ore Powe e086 iy es ees Be. Rint Three Months .. 1 4. £164 7 6to £154 12 6 
Derbyshire— Joists .. .. .. .. 815 0. t whCW Reatard atx Of oi asl the £10 6 3to £1012 6 
No.3 Foundry . 6: 8 04; Cate... oS S42 68k 7: EB 16 ameter 3. bse eer iS £13 8 9to £1416 3 
Forge CEA te Aha ae ile, ed Rounds, 3in. ona up... ’ : . . 7 6 | Aluminium Ingots (British) a. ee 
ScornaNp— o” under 3in. =... «3617 6.. 6 0 0 
Hematite, f.o.t. furnaces 3 6 0 .. : : 
ef i Ciagiains Plates, jin. (basis) CF 6 715 0 
No. 1Foundry,ditto .. 310 0.. maid 9 2 8 0 0 FUELS 
No.3Foundry,ditto .. 3 5 0. __ ery iz . i i : 
Basic, d/d 219 0 din. .. ee Pa te 8 5 0 SCOTLAND. 
eS isin. .. 912 6.. 810 0 | LanarKsHIRE— Export. 
.W. COAST— Le ™ fin. Cie ce 8 5 0 (f.0.b. Glasgow)—Steam.. ... ‘ 14/- 
3.15 6d/d Glasgow Eu Ie 
ay ne ae | iil Sheffield IRELAND BeuFrast. Rest or IRELAND. * o ul 6 : - 15/6 
—s ro sae llr P's. a. as A Splint... ; 15/— to 16 
| 4 5 6 ,, Birmingham av Bi . =e 4 xi att 
alia OO a ee ae) eee 815 0 ; , 
AYRSHIRE 
Tees oe OE yee a 915 0 (f.0.b. Ports) —Steam 13/ 
oO”), oTts “OTe es ee ee oe ew SS Fee 
MANUFACTURED IRON. Joists 9507 O55, 9 2 6 
LANcs.— Home. Export. Channels. . ; 3 Ye AS 9 O O | FriresHiRE— 
Ceaser Gines 33.2 Sr en. Rounds, 3in. and up OG; @iaw vs 915 0 (f.0.b. Methil or Burnt- 
Best Bars OOM tin ee ee ne a under 3in. 718 “0 78:0 island)—Steam.. .. .. .. . 13/— to 15/- 
S. Yours. Unscreenéd Navigation 2 Aa ths Ba 13/- to 13/6 
Crowne Bere .. .. ..°9 a 0. Plates, _ (basis) 4 * . ce Lier ; ; ; LorHiIans— 
Best Bars re oe ee 1015 0, ‘fin. ath “dh “Ts . is 0 rete 4 Be 6 (f.0.b. Leith —Best Steam * ee 13/- 
) .ANDS Alves i) oat Be) eens Sec y Ste Perea hosel ae ae 2/ 
MIDLANDS fi Se i! Soe 917 6 Secondary Steam 12/6 
Crown Bars errs >: a SS ee a ee : 910 0 915 0 
mm. .. ee ee o- o* © ” y y %, Y ‘NC "i 
Marked Bars (Staffs.) .. 12 0 0.. ri NW sy — ENGLAND. : 
Nut and Bolt-Bars 712 6to 8 5 0O me OTHER STEEL MATERIALS. Steams .. .. .. «. +e +s +e +e 19/- to 22/6 
H ¢ E f Coke Pa ali, * Sea PS ete get 18 /- to 21/- 
ScoTLanp— £ s. d. Ss «a. 3 pani ae 
= Sheets. S: 6."d. £eadin an ¢ 
Crown Bars po A Re eee 9 5 0 ‘ ‘ NORTHUMBERLAND 
w 104700 3842.; for... SOO" . 8 0 0 
Best Phage pn ee 915 0 x % Best Steams .. .... Ale 5 faites : 14/6 
ee Gd Ss ea 8 5 0 ti : m ‘ 
("oe ° : , Second Steams... si ae re i es 12/6 to 12/9 
N.E. 21-G. to 24-G.,d/d. .. 910 0.. 810 0 i pee. 8/6 
Common Bars .. .. 9 5 0... .. 25.G. to S7-O,,.0/d.. «.:10 8B ss, 9 92 6@ eh pale I ae ae | 48/6 t0 13 
Best Bars ... .. -. 10 5 O.. .. The above home trade prices are for 10-ton lots and over ; RESUS MELE. Be Cy ATL ALT ‘ 
Double Best Bars -« MOS: O:. 2. 4-ton to 10-ton lots are 5s. per ton extra; 2-ton to 4-ton lots | Dunnam i 
“aEus ————————— | 10s. per ton extra ; and under 2-ton lots 30s. per ton extra. Best Gas. . . 14/6 
, Af SS 2 
STEEL. Galvanised Cornigated Sheets, Basis 94-6. Foundry Coke sorbic en. 20 qumke as 24 
LONDON AND THE SoutH-— Home. Export. Home. £ s. d. SHEFFIELD— Inland. 
eee ee £ s. d. 10-ton lots and up ithe Beep Bice odes Best Hand-picked Branch .. 27/- to 28/ 
Angles .. .. ee a y ine 4-ton to 10-ton lots .. 1110 0... .. South Yorkshire Best ..  .. 23/- to 24/- 
Tees a “uit Lc bo eS ee 2-ton to 4-ton lots os EE BEM Toe os South Yorkshire Seconds .. 18/— to 21/— 
PR rer hee: Samalbes Set ben ys- 1: B98 Under 2 tons ooh Smee ee Rough Slacks.. .. .. .. 8/6 to 9/6 
Chanmbis sé ce sie 6h 78 Wy Oi 712 6 Export ; £16 7s. 6d., c.i.f. duty paid India. Nutty Slacks... .. .. .. 7/-to 8/6 - 
Rounds, 3in.andup .. 910 0. S>Ting ” £10 10s., f.0.b. other markets. Furnace and Foundry Coke (Export), f.o.b., 14/6 to 15/6 
under 3in. PE BFK - Tin plates. aaa ’ = 
npr ar et aid i 20 by 14 basis, f.0.b. Bristol Channel ports, 15s. 6d. to 16s. | “SPD1FF— arta acsi aman 
pie gnc Pines te grace ag _ : Th Tin plate bars, d/d. South Wales works, £4 15s. Steam Coals : 
Re noel Ted, de 8 0 0 Best Smokeless Large... .. .. -- .. 19/6 to 19/9 
pees oe are 8 5 © | Billets. Second Smokeless Large oo! wash SOO tS Fee 
Semis i). ae 810 0 Basic Soft (up to 25-41% C.) -- 515 0 Best Dry Large .. .. .. .. .. 19/- to 19/6 
a wcae Masta ond) aan La 8 5 0 Medium (0-42% to 060% C.).. 6 12 6 Ordinary Dry Large .. .. .. .. .. 17/9to 18/3 
-61% +859 726 
eacent ita ‘Cisne Hard (0-61% to 0-85% C.) fey © Best Steam Smalls Sen ies... <asid “Gh coed Ce eee 
. _— , - 862 -99°% 2 6 : 
ae. ee a * * ety uly 99% C.) ” Rs ; Ordinary, Gemeie.. -5.. 5% 08> ts) oe se, TE Sos 
Angles me eae a fant 7. . ft a fie . * eens ; d <a r ( Ln pe al cg inte Shi 
Tag mA Py ee a oe a Soft (up to 25% C.), 500 tons and up. . ” ) Foundry Coke (Export) Sev - f 
State 815 0. 776 heli. piste " me ; Furnace Coke (Export) ..  .. ..  .. 15/6 to 16/6 
Channels. . + ae. 6 712 6 Rails, acai 9 ton lots f.o.t... 0 0 Pees Per ye OP pete 22/— 
oe ~ ight, f.o.t. 710 0 
Rounds, 3in.andup .. 9 7 6 8.258 . iy SwANSEA 
” under 3in. pore? O45 6 5 0 Anthracite Coals : 
: Best Big Vein Large .. .. .. .. .. 36/-to 38/6 © 
no inl = OS en i rae aed 7 is FERRO ALLOYS. , é 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The Railway Reforms. 

THE plans of Monsieur Paganon, Minister of 
Public Works, for organising the railways and adapting 
them to modern conditions of transport are being examined 
by the Commission of Public Works, and it is generally 
supposed that they will be favourably received by the 
Chamber of Deputies, which will be asked to sanction the 
plans almost immediately. A decision is urgent, in view 
of the present heavy losses on railway working. The idea 
of amalgamating all the railway systems has been aban- 
doned, but, as already explained in these notes, the State 
intends to exercise a more effective control over them, for 
which purpose it will nominate on the board of each com- 
pany two directors, who will act in the capacity of 
observers. There will, nevertheless, be some amalgama- 
tion, notably in the creation of central technical and com- 
mercial services which will prepare plans of new rolling 
stock and other material, and distribute orders for all the 
companies. It is also proposed to amalgamate the Paris— 
Orleans and Midi systems, which are the only two railways 
in course of electrification, and to make over to the Paris- 
Orleans company a part of the Brittany system at present 
worked by the State. This latter project has long been 
under consideration as a means of avoiding the over- 
lapping of the Paris—Orleans and State systems, and if the 
scheme is carried through, the State working will be con- 
fined to the Normandy section. The reduction of the 
State tax on passenger fares from 32-5 to 12 per cent. 
will almost of necessity be adopted. Of special import- 
ance is the change which it is proposed to make in the 
conventions between the State and the railway companies, 
which at present have no control over their rates and 
have no legal right to deal with traffic on the road, because, 
at the time the companies were bound down by rigid 
obligations, there was no question of such traffic. They 
are now to have more liberty in fixing rates for the carriage 
of goods and the competition of road vehicles will be 
controlled by requiring owners of public service motor 
omnibuses and lorries to obtain official permission to run 
them. All the problems that have been raised by the 
railway companies appear to be dealt with in the new 
plan, which, it is hoped, will enable the railways to be 
worked under normal conditions and to pay their way. 
Meanwhile the companies have been authorised to issue 
debentures during the present year to the value of 6111 
million franes, and the Treasury will advance 3745 
million francs to the common fund to make up for the 
deficit in 1932. An unusual procedure is the voting by the 
Chamber of Deputies of 600 million francs for the purchase 
of rolling stock, which is to remain the property of the 
State. The coaches and trucks will be hired out by the State 
to the railway companies. One reason for this urgent expen- 
diture is to save the wagon-building industry from disaster. 


Naval Construction. 

The controversy over the proposal to reply to 
the second battle-cruiser launched in Germany by substi- 
tuting a battleship of the “‘ Dunkerque’”’ type for the 
four light cruisers to be laid down this year under the 
programme of naval construction has been settled by the 
Minister of Marine, Monsieur Leygues, over-ruling the 
recommendations of the Commission of the Marine and 
deciding that the programme must be carried through 
as it stands. He has signed contracts for the four cruisers 
of 7500 tons which will be built in the Chantiers de la 
Gironde, Chantiers de la Loire, Chantiers de Saint- 
Nazaire, and Chantiers de la Méditerranée. They will be 
named the ‘* Gloire,”’ ‘‘ Marseillaise,’’ ‘‘ Chateaurenault,” 
and ** Montcalm.” The Commission of the Marine had 
contended that the battleship could alone hold its own 
against the German battle-cruiser, and that as its con- 
struction would cost one-half of the amount voted by 
the Chamber of Deputies for the cruisers, the Minister 
would still be able to build two of them, if necessary. 


A New Tariff Policy. 


The Director of Commercial Affairs at the Ministry 
of Commerce, Monsieur Fighiera, has given expression 
to ideas concerning the future fiscal policy that presumably 
reflect the views of his Department. For some time past 
there has been an official condemnation of import quotas 
and other trade restrictions which have had the effect of 
producing so rapid a contraction of international exchanges 
that they are bound to disappear altogether, unless some- 
thing is done immediately to inaugurate a more liberal 
policy. The difficulty lies in making a start without dis- 
organising the industrial system at home. This can only 
be dene by a general agreement amongst all countries. 
The opinion of Monsieur Fighiera is that the work accom- 
plished at Geneva in preparing a tariff nomenclature 
which will be adopted internationally will make the 
tariff system much easier of application, and he does not 
think that the duties should exceed from 5 to 10 per cent. 
for raw material and from 15 to 20 per cent. for manu- 
factured goods. At the same time each country must 
have full liberty to negotiate treaties of commerce without 
being tied down to the most-favoured nation clause. 
While these official pronouncements convey an impres- 
sion that Governments are favourable to lower tariffs 
and a suppression of trade restrictions, there are, neverthe- 
less, powerful industrial interests continually agitating 
for greater protection, and this will not make negotiations 
easier at the forthcoming World Economic Conference. 


Wage Reductions. 


: The fact that the official unemployment figures 
of rather more than 300,000 have been falling during the 
past three weeks helps to allay public uneasiness about the 
future, but it is, nevertheless, stated that since the slump 
began three years ago the number of men engaged. in 
industry has been reduced by 1,360,000, the difference 
between these figures being accounted for by foreign 
labour leaving the country and by French workers finding 
employment in the country. While endeavouring to avoid 
discharging men as much as possible by employing them 
for fewer hours, makers find it increasingly difficult to keep 
works going, and it is becoming more and more evident 
that if goods are to be sold in impoverished markets wages 
must come down. 





British Patent Specifications. 


When an i tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Speci ions may be obtained at the Patent Office, 
Sale me! Be, South pt n-buildé g hancery-lane, W.C., 
at 1s, each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 











STEAM ENGINES. 


388,707. October 24th, 1932.—MIxeD-PRESSURE PLANTS, 


Sulzer Fréres Société Anonyme, Winterthur, Switzerland. 
With this arrangement there are two associated units, one, AB, 
working at a high pressure and the other, CD, at a comparatively 
represents 


low one. C a low-pressure {boiler and D_ its 
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turbo-generating set. There is an interconnection between the 
two units, in that part of the exhaust from the set A is used in 
the heat interchanger E to vaporise the feed water for C. At 
F there is indicated a system for utilising part of the low- 
pressure exhaust for heating purposes.—March 2nd, 1933. 


TURBINE MACHINERY. 


388,323. August 17th, 1932.—-PRESSURE-REDUCING DEVICES 
ror Tursrines, The British Thomson-Houston Company, 
Lid., Crown House, Aldwych, London, W.C.2. 

In some installations a high-pressure turbine working at, 
say, 650 Ib. per square inch, exhausts into a low-pressure turbine 
at about 90 Ib. per square;inch. Both turbines drive separate 
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generators. 


It may 
down and the L.P. turbine fed directly from the boilers. 
steam pressure must then be reduced. This is effected by 
passing the steam through a strainer-like device, which needs 
no deseription. It is claimed that the reducer is quiet in opera- 
tion.— February 23rd, 1933. 


pen that the H.P. turbine must be shut 
The 


DYNAMOS AND MOTORS. 


388,100. September 10th, 1931.—Squrrret-cace Rotors ror 
InpucTioN Motors SuBJECTED TO AXIAL VIBRATION, 
Siemens-Schuckertwerke Aktiengesellschaft, of Berlin- 

Siemensstadt, Germany. 

The object of this invention is to provide an improved con- 

struction of the squirrel rotor so that the length of the rotor 

bars will not be altered by the vibrations occurring in the axial 
direction during working. The rotor laminations A are mounted 
on the shaft B, and are provided with two rows of rotor bars, 

Cand D. The bars C lying in the vicinity of the outer periphery 

consist of a material of high electrical conductivity and are 
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connected at their ends with the short-circuiting rings E. The 
rods D lying inside consist of a material of great tensile strength, 
and are riveted to pressure discs F applied to the end faces 
of the rotor, and thus hold the rotor laminations tightly together 
in the axial direction. The pressure dise situated at the right 
end of the rotor bars butts against a collar G on the shaft, while 
the pressure disc situated at the left end is clamped rigidly 
against the laminations by a nut H threaded on the shaft. 
The short-circuiting rings E are shown as separate from the 
pressure discs F, but they may be made integral therewith if 
desired. The construction is aeony mainly applicable to 
motors driving electric tools.— February 23rd, 1933. 


SWITCHGEAR. 
388,285. July 6th, 1932.—E.Lectric Crrcvir BREAKERs, 
Aktiengesellschaft Brown, Boveri et Cie., of Baden, 


Switzerland. 
The circuit breaker described in this specification utilises 
a blast of air for extinguishing the are. A and B are the hollow 
contacts which are guided so as to move in opposite directions 
in the pressure chamber E. When the circuit Bicker is in the 
closed position, the contacts A, B are bridged over by the inter- 
mediate contact C, which, at the same time, closes the blow-off 





bores of the contacts. The intermediate contact C is supported 
in the partition D, which is connected to the cylindrical wall 


of the pressure chamber and which divides the pressure chamber 
E into two parts. The intermediate contact C is preferably 
tapered conically at either end. The partition D, which supports 
the intermediate piece, is preferably provided with openings 
for enabling the pressure in the chambers formed by the partition 
to be equalised. The cylinder of the pressure chamber is made 
of insulating material. The hollow contacts A, B are, in the 
example shown, constructed with pistons F, G, which are guided 
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in the pressure chamber and are moved by the pressure of the 
extinguishing medium fed to the chamber E. On the contacts 
being moved-away from the intermediate contact two arcs are 
formed, which are in series with one another and are strongly 
cooled and de-ionised by the extinguishing medium under 

ressure—for instance, air, gas, or liquid—as it flows through the 

ollow contacts, so that the extinction of the arcs takes place 
rapidly. The closing of the circuit breaker is effected by hand 
or by a pressure medium.—February 23rd, 1933. 


TRANSFORMERS AND CONVERTERS. 


388,276. June 22nd, 1932.—Exuectric InpucTION APPARATUS, 
The British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 

The general object of this invention is to provide an improved 
arrangement which permits the use of a gas cushion in a 
transformer or reactor with the radiators connected close to 
the top of the casing and above the surface of the liquid, and 
which will at the same time provide an efficient circulation 
of the liquid through the radiators. The liquid A extends 
through a pipe connection B and partially fills a conservator 
C to permit expansion and contraction of the liquid under 
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changing temperature conditions. A cushion of gas D, prefer- 

ably an inert gas, such as nitrogen, is provided above the liquid 

A in the casing to reduce the initial shock of an explosion, 

or any sudden increase in pressure within the casing. A cylin- 

drical wall or partition E is spaced inside the wall of the casing, 
the lower edge of the wall extending below the surface of the 
liquid A and the upper edge of this wall being flanged outwardly 
and sealed by welding or otherwise to the wall of the casing 

close to its upper edge and above the openings into the tubes F. 

The liquid extends upwardly through the space between the 

wall E and the wall of the casing to the openings into the tubes 

F, and also fills them.— February 23rd, 1933. 

388,110. October 6th, 1931.—ProrTectivE GEAR FOR ALTER- 
NATING-CURRENT ELECTRICAL MACHINERY, Edward Percy 
Hill, of 37, Radstock-road, Stretford, Manchester, and 
Associated Electrical Industries, Ltd., of Crown House, 
Aldwych, London. 

The illustration shows the invention applied to a rotary 
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converter, which is started at low voltage on the A.C. side, and 








most of the connections will be obvious to those familiar with 
machines of this description. The specification describes the 
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scheme in considerable detail, but it must suffice to refer to 
the protective gear shown on the right. The switch A serves 
for short circuiting the relay B when the machine is operating 
normally. In service the relay B is adjusted so that, when it 
is energised by current circulating in the circuit of the field 
winding C at the strength and frequency which obtain upon the 
initial application of the low alternating-current voltage to the 
converter, its operating element D will, after a predetermined 
period of time, close its associated contacts E, thereby to estab- 
lish the circuit F for effecting the protective operation. In this 
manner the converter is protected against damage to the wind- 
ing C, should it fail to start up within the predetermined time 
interval or in the event of the starting time exceeding the pre- 
determined time interval. If the converter starts up correctly 
in normal manner, and thus runs up to speed within the pre- 
determined time interval, the relay B will not be effective to 
establish the circuit F before the strength and*frequency of the 
current circulating in the winding C and the relay coil H fall 
to the relatively low values which obtain when the converter is 
operating at speed under normal conditions.—February 23rd, 
1933. 


PUMPING AND BLOWING MACHINERY. 


N°388,325 


5 295 9 9 
OE) 388,325. August 29th, 1932. 
~ . 


Arr VESSELS FOR Pumps, 
Knorr - Bremse Aktien - 
gesellschaft, 9 to 17, Neue 
Bahnhofstrasse, Lichten- 
berg, Berlin, Germany. 
Experiments and _ observa- 
tions in connection with air 
vessels have shown that the 
gradual loss of air is mainly 
to be attributed to the fact 
that particles of liquid are 
projected from the water by 
internal pressure into the air 
above the water in the form 
of drops or spray, which, when 
falling back, carry considerable 
quantities of air with them. 
The inventors arrange a float 
on the surface of the water to 
prevent this action. The float 
has a “roof,” which is a good 
fit in the vessel, and is guided 
by means of radial wings. 
The float is also provided with 
circumferential ribs A, which 
gradually increase in diameter 
upwards, and baffle any bub- 
bling tendency of the water.— 
February 23rd, 1933. 
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TRAMWAYS AND RAILWAYS. 


388,717 March 23rd, 1932.—LocomotTives OF THE DYEsEL- 
ELECTRIC TYPE, Sulzer Fréres Société Anonyme, Winter- 
thur, Switzerland. 

The locomotive is articulated, with an internal combustion 
engine and electric generator in one part A, and the driven 

part, with its appropriate electric motors in the other B. 
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The wheel arrangement is plainly shown in the drawing, 
but it should be noted that the weight of the rear section 
of the generating section is supported on the frame of the 
tractive section—see the pivots C and D— in such a way that 
the weight of the former section assists the adhesion of the 
driving wheels.— March 2nd, 1933. 


SHIPS AND BOATS. 


388,701. October 17th, 1932.—Papp.F Boats, F. E. Rebbeck, 
Harland and Wolff, Queen’s Island, Belfast. 
The inventor points out that when a paddle boat is working 
in a seaway the engines may be subjected to violent shocks 
through one or the other of the paddle wheels being immersed 
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or being left “ high and dry.” He suggests that these troubles 
may be overcome by driving the paddle wheels by an electric 
motor A, which is supplied with current by one or more oil 
engine-driven generators B. There is then no mechanical con- 
nection between the paddle wheels and the engines and the 
shocks are claimed to be alleviated.— March 2nd, 1933. 


MISCELLANEOUS. 


388,702. October 17th, 1932.—WinpiNneG Enainzgs, H. Donandt, 
20, Augustastrasse, Berlin-Wilmersdorf, Germany. 

It is a common experience, says the inventor, in connection 

with winding apparatus that a sudden slackening of tension, 

such as occurs, for example, when a hoisted or lowered load is 


deposited, results in an undesirable disturbance of the cable 
coils on the drum. In some cases the coils open out and become 
partially crossed or superposed, with the result that subsequent 
working causes excessive wear. This has led to arranging a 
presser, for example a roller, close to the circumference of the 
drum, at the part where the cable runs off or on, the purpose 
being to increase the friction between the cable and the drum at 
this part so that the'cable will be retained against the drum even 
when not under load. The cable in this case rubs against the 
presser and rotates it if it is a roller, and the friction with the 
presser tends to hold the cable back. This tendency may itself 
lead to undesirable disturbance of the coils on the drum, particu- 
larly if the bearings of the roller are not carefully lubricated. 
According to the invention, this trouble is avoided by arranging 
that the friction between the cable and the drum is, by appro- 
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priate shaping of the drum surface, made to exceed substantially 
the friction between the presser and the cable. This may be 
done by grooving or channelling the drum, using grooves such 
as are common in the case of grooved pulley, as, for example, 
those illustrated cegueeinlelig in Figs. 1 and 2. The presser 
used need not be a roller. It may be a brake shoe held against 
the cable, but in any case the friction between the cable and 
drum is several times as great as that between the cable and the 
presser, so that the pull exerted by the drum on the cable in all 
circumstances overcomes the restraining friction of the presser 
without allowing the latter to disarrange the coils. The presser 
comprises the arc-shaped member A—see Fig. 3—and the band 
B, to which it is attached by the spring C. The hoisting rope is 
shown at D. The assembly is moved axially as the rope is 
wound along the drum by engaging with the rope groove and 
is prevented from rotating by the guides E E.—March 2nd, 
1933. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 


| notices of meetings inserted in this column, are requested to note 


that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-pay. 


Inst. oF CuEmicat InpusTRy.—Joint meeting with the 
Chemical Engineering Group and the Liverpool Section of Soc. 
of Chemical Industry, Liverpool. Visit to Central electrical 
power generating station, Clarence Dock, 2.45 p.m.; tea at 
University, 5 p.m.; meeting, Chemical Theatre, University, 
““The Corner Metals of ectrical Distribution: Copper, 
Aluminium, and Lead,” Dr. F. J. Brislee, 6 p.m.; informal 
dinner, University Club, Mount Pleasant, Liverpool, 8 p.m. 

Inst. oF ELECTRICAL ENGINEERS : N.-EASTERN STUDENTs.-~ 
In the Cinema of N.-Eastern Electric Supply Company, Ltd., 
Carliol House, Newcastle-upon-Tyne. Annual general meeting. 
“Electrical Equipment of Cranes,” Mr. R. V. Powditch ; and 
“Some Notes on Mica and Micanite and their Applications,” 
Mr. G. A. Gruby. 7.15 p.m. 

Inst. oF LocoMOTIVE ENGINEERS.—At Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. “Railway Breakdown 
Cranes,” Mr. J. Baker. 6 p.m. 

Inst. or Navat Arouitects.—At Royal Soe. of Arts, John- 
street, Adelphi, W.C.2. Seventy-fourth annual meeting. 
For programme see page 333. 

Inst. or Sanirary Enoineers.—Caxton Hall, 8.W.1. 
“‘ Waterproofing of Concrete and Brickwork Structures and 
Buildings,” Mr. A. Stewart Buckle. 6 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
Discussion on Engineering Topics. 7.30 p.m. 

PuysicaL Society.—Imperial College of Science and Tech- 
nology, 8.W.7. Editing Committee, 3.30 p.m.; Council meeting, 
4p.m.; meeting, 5 p.m. 

Rattway Cuius.—57, Fetter-lane, E.C.4. 
London Railway,” Mr. R. M. Robbins. 7.30 p.m. 


“The North 


SATURDAY, APRIL 8TH. 

Inst. oF Civit ENcIneERS.—Students’ Visit to Harmonds- 
worth (Middlesex) Experimental Station, Ministry of Transport 
Roads Research. 

Inst. oF ELtEctTricaL ENGINEERS: N.E. StupENts.—Visit to 
Dunston Power Station. 3 p.m. 


Monpay, Aprit 10TH. 

CHARTERED Surveyors’ InstrrvuTion.—12, Great George- 
street, 8.W.1. Meeting, 8 p.m. 

Inst. oF Evectricat Encineers.—Joint meeting with the 
Inst. of Transport. Savoy-place, W.C.2. ‘Electric Trolley 
Omnibuses,”’ Mr. C. J. Spencer. 6 p.m. 

Societe pDEsS INGENIEURS CIVIIs DE FRANCE: BRITISH 
Section.—In the Lecture Hall of the Institution of Civil Engi- 
neers, Great George-street, S.W.1. ‘‘ Modern Precision Survey- 





ing and Levelling Instruments,” Mr. R. M. Abraham. 6 p.m. 





Turspay, Aprit lira. 

Crystat Panace Scnoor or Practica ENGINEERING. 
18lst Award of Certificat Pr tation by Mr. W. M. Beckett. 
3 p.m, 

Huu. Assoc. or EN@ineers.—Municipal Technical College, 
Hull. “ Diesel Trawlers Compared with Steam Trawlers,” Mr. 
J. W. Hardacre. 7.15 p.m. 

ILLUMINATING ENGINEERING Socrety.-—-At Inst. of Mechanical 
Engineers, Storey’segate, S.W.1. Discussion, ‘‘ Hospital 
Lighting,” opener Mr. F. Charles Raphael. 6.30 p.m. 

Inst. or Extecrrican Enarvgers: Lonpon StupEenrs,— 
Savoy-place, W.C.2. “The Moledrainer Method of Laying 
Cables,” Mr. R. N. Hamilton. 6.15 p.m. 

Inst. or ENGINEERS AND SHIPBUILDERS IN SCOTLAND.- 
Elmbank-crescent, Glasgow, C.2. Annual general meeting. 
“* Mechanical Ability,” Mr. C. A. Oakley. 7.30 p.m. 

Inst. oF INpuUsTRIAL ADMINISTRATION.—Lecture Hall, 
Institute of Hygiene, 28, Portland-place, W.1. ‘‘ Some Aspects 
of Finance in Relation to Industrial Administration,’’ Mr. 'l’. 
Watson Collin. 6.30 p.m, 

Inst. oF Marine ENGInEERS.—The Minories, E.C.3. ‘‘ Com- 
poreen of Supercharging Systems for Marine Diesel Engines,’ 

ipl. Ing. A. Biichi. 6 p.m. 

Inst. oF PETROLEUM TECHNOLOGIsTs.—At Royal Soc. of 
Arts, John-street, Adelphi, W.C. “ An Analytical Steam Dis- 
tillation for Measuring the Volatility Range of Lubricating Oils 
and other High-boiling Petroleum Fractions,’’ Messrs. R. N. J. 
Saal and C. G. Verver. 5.30 p.m. 

TUESDAY AND WepNespAy, Aprit IlrH AND 12TH. 

Soc. or Guass TEcHNOLOGy.—King’s Head Hotel, Sheffield. 
Glass Standards Committee meeting, 5.45 p.m.; informal dinner, 
7 p.m.; Council meeting, 8.15 p.m. Wednesday, visit to Engi 
neering Tool Works of Arthur Balfour and Co., Ltd., Broughton- 
lane, Sheffield, 9.15 a.m.; luncheon, King’s Head Hotel, 12.30 
p-m. Mappin Hall, the University, Sheffield. Annual general 
meeting, ep. Lecture, ‘‘ Notes on Toughened Plate Glass,” 
Mr. James Meikle. 2.30 p.m. 

WEDNEsDAY, APRIL 12TH. 

Inst. OF CiviL ENGINEERS.—Great George-street, 5S.W.1. 
Informal meeting. Discussion, ‘‘ Relative Advantages of Track- 
less and Track Street Vehicles,” Mr. C. J. Spencer. 6 p.m. 

Inst. or MecHanicaL ENGINEERS: East MIDLANDS.— 
University College, Nottingham. ‘‘ Development of Aircraft 
Structural Practice,” Prof. A. J. 8. Pippard. 6.30 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERs. 

-Bolbec Hall, Newcastle-upon-Tyne. Graduates’ Section. 
Debate. 7 p.m. 





TuHurspay, ApRiL 13ruH. 

Inst. or StrucTuRAL EnGingers.—Hotel Nesengele, Leeds. 
Annual general meeting. ‘‘ The Sixth Order: The Architecture 
of Concrete,” Mr. D. T. Lloyd-Jones. 7 p.m. 

Fripay, Aprit 2Isr. 

Inst. oF ELECTRICAL ENGINEERS: LONDON STUDENTS.— 
Savoy-place, W.C.2. ‘‘ The High-voltage Circuit Breaker and 
its Competitor, the High-voltage Fuse,” Mr, W. D. D. Fenton 
6.15 p.m. 

Inst. oF MECHANICAL ENGINEERS: MipLanp.—Chamber ot 
Commerce, New-street, Birmingham. Annual meeting. “‘ Engi- 
neering Costs and Psychology with regard to Works Manage- 
ment,” Mr. Percy Keene. 7 p.m. 

Junior Inst. OF ENGINEERS.—39, Victoria-street, 3.W.1. 
Final indoor meeting of the winter session. “‘ A Hist. g« Con- 
sideration of the English Patent System,” Mr. Gilbert J amieson. 
7.30 p.m. 

Monpay, Aprit 247TH. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Cantor 
Lecture, I., ‘‘ Goldsmiths’ and Silversmiths’ Work—-Past and 
Present,” Mr. W. Augustus Steward. 8 p.m. 

Monpay anp Turspay, Aprit 24TH AND 25TH. 

Farapay Socrety.—At the Royal Institution of Great 
Britain, 21, Albemarle-street, W.1. mera! discussion, “* a 
Crystals and Anisotropic Melts.”” Monday, 2.30 p.m.; Tuesday, 
10.30 a.m. 

Tuespay, Aprin 257s. 

Inst. Or MARINE ENGtIneERS.—-The Minories, London, E.C.3. 
‘Some Developments in British Oil Engine Design,’’ Mr. W. 8S. 
Burn. 6 p.m. 

Inst. oF StrucTuRAL ENGINEERS: YORKSHIRE BRANCH. 
Hotel Metropole, Leeds. Annual general meeting. 7 p.m. 
Discussion, ‘“‘ The Sixth Order—the Architecture of Concrete,” 
Mr. D. T. Lloyd-Jones. 7.30 p.m. 

WEDNESDAY .ApRIL 26TH. 

DiesEL ENGINE Users Assoc.—Caxton Hall, S.W.1. 
tion of Engines,” Mr. P. Jackson. 3.30 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. ‘* Future 
Developments in the Flax and Linen Industries,” Dr. W. H. 
Gibson. 8 p.m. 


* Vibra- 


Fraipay, APRIL 28TH. 

CHEMICAL ENGINEERING Group.—Waldorf Hotel, Aldwych, 
W.C.2. Annual general meeting, 6.45 p.m.; dinner, 7.15 for 
7.30 p.m. After-dinner address, “Modern Economies and 
Unemployment,” the Rt. Hon. Lord Melchett. 

Inst. oF MercHanicaL Enorveers.—Storey’s-gate, %.W.1. 
“The Investigation of the Mechanical Breakdown of ‘Prime 
Movers and Boiler Plant,’’ Mr. L. W. Schuster. 6 p.m. 

Junior Inst. or ENGINEERS.—At the Whitehall Rooms, Hotel 
Metropole, Northumberland-avenue, W.C.2. Annual dinner. 
6.45 p.m. for 7.15 p.m. 

Monpay, May Isr. ’ . 

Royau Soc. or Arts.—John-street, Adelphi, W.C.2. antor 
Lecture, II., ‘‘ Goldsmiths’ and Silversmiths’ Work—Past and 
Present,” Mr. W. Augustus Steward. 8 p.m. 

Fray, May 65ru. 


Inst. or ELecTRIcAL ENGINEERS: METER AND INst. 
Szor1on.—Savoy-place, W.C.2. Annual lecture. 


Sarurpay, May 6ru. 


Inst. of ELECTRICAL ENGINEERS: METER AND INSTRU ‘ENT 
SrecTion.—Visit to Hampton Court and the National Physical 
Laboratory. Leave Victoria Embankment, 9.45 a.m.; arrive 
Hampton Court, 10.45 a.m.; depart for National Physical 
Laboratory at 1.20 p.m. Lunch, inspection of laboratories, and 
tea at Bushy House, by invitation of the Director, Sir Joseph E. 
Petavel, F.R.S. 


{ENT 


Mownpay, May 8ru. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Cantor 
Lecture, ITI., ‘‘ Goldsmiths’ and Silversmiths’ Work—Past and 
Present,’’ Mr. W. Augustus Steward. 8 p.m. 

Wepnespay, May 10ru. 

Inst. or Metaxs.—At Inst. of Mechanical Engineers, Store) 
gate, S.W.1. Annual May Lecture, ‘“* Quenching and emperi: 
Phenomena in Alloys,” Monsieur Albert Portevin. 8 }).m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. °° Educa 
tion for Industry on the Continent and in this Country,” Mr. 
Albert Abbott. 8 p.m. 

Turspay, JuLy 47H, TO Sarurpay, JULY 8TH. 

Roya AGRICULTURAL SocreTY oF ENeLanD.—Royal Show 

at Derby. 








a ae 






































4143S HOLVYANED-OsSUNL M1 -000'SZ NOILVLS NSMOd 3O M3IA YOMWsLXE 




















NOILVLS YXMOd SMOCGCVAW Nunagydvig 


‘S86 (L Ld p ‘aaaurtiug 34M 0) yuawaddny 





GQUVOSEHILIMS ANVIIUIXNY ‘*1°7 GQUVOEHILIMS AXVITIXNY *L°H 

















HUVEOHILIMS ASLVNsadO Uliy GAsaSSAuYdWOD NIVW 


auvog I0HLNOD NIVW 























SMAMOL ONITOCOD 


























Aprit 14, 1933 


THE ENGINEER 


365 








A Seven-Dias Journal 


Pykara Water Power Development. 


Tue first venture of the Madras Government into 
the field of hydro-electric power development, the 
Pykara hydro-electric scheme, was officially inaugu- 
rated by the Governor, Sir George Stanley, on Wed- 
nesday, April 5th last. The scheme makes use of the 
waters of the Pykara River draining the Nilgiris 
plateau and plunging thence by a series of falls and 
cataracts to the plains 4000ft. below in a few miles of 
its length. An average rainfall of 105in. is received 
by the catchment area of 38 square miles, but owing 
to the fact that the greater part of the fall occurs 
during the south-west monsoon period, the flow of 
the river is very variable. In July a maximum of 
20,000 cusees has been recorded, while the minimum, 
occurring in May, has been found as low as 15 cusecs. 
Suitable sites for dams are available, and two small 
reservoirs impounding 84 million cubic feet of water, 
have been constructed. A flume 7000ft. long con- 
ducts the water to a forebay near the edge of the 
plateau, and pipes, 10,000ft. long, carry it to the 
power-house. The first stage of development now 
completed utilises a gross head of 3080ft., believed 
to be the greatest of any within the Empire. Three 
units, each with a maximum rating of 10,900 H.P., 
one to be used as 4 standby, have been installed in the 
power-house, and provision has been made for further 
units when the power requirements of the district 
justify the addition. Fifty miles of transmission 
lines at 66,000/110,000 volts, carry away the elec- 
trical power developed. The estimated cost of the 
work carried out is Rs. 120 lakhs. 


The Television Exhibition. 


Ar the fourth Television Exhibition, opened at the 
Imperial College of Science by Sir Ambrose Fleming 
on Wednesday, April 5th, a good collection of tele- 
vision and photo-electric apparatus was shown. 
Through the co-operation of the B.B.C. and the Baird 
Television, Ltd., demonstrations of short-wave 
television were given. The Marconi Company and 
others also gave demonstrations of television recep- 
tion, and although owing to the number of visitors 
present it was difficult to study anything very 
thoroughly, the Exhibition may be said to have been 
the best of its kind held in this country. An interest- 
ing feature of the show was an experimental method 
of receiving television images by means of an Ediswan 
cathode ray tube, as advocated on many occasions 
by the late Mr. Campbell Swinton. At the three 
previous exhibitions arranged by the Society the 
exhibits of amateur experimenters have always been 
interesting, and those shown last week were well up 
to the usual standard. Among these exhibits were 
several home-made television receivers of outstanding 
merit. The Television Society Research Committee 
exhibited several large diagrams which had been 
prepared to show in a simple way the principles 
underlying television. Various firms making such 
things as photo-electric cells, relays, and other equip- 
ment of interest to television experimenters were also 
represented. 


French Shipbuilding. 


FRENCH shipowners are waiting for the Government 
to settle its plans to aid them with subventions based 
on the amount paid out in wages, the cost of fitting 
out ships, and their tonnage. The Minister of the 
Merchant Marine announces that he will add to these 
factors the age of ships, so that owners will be induced 
to modernise their fleets by scrapping old vessels and 
giving work to shipyards. The Minister is also in 
favour of reducing the tonnage and accelerating the 
speed of big liners without sacrificing safety and 
stability. He affirms that within the next ten years 
all mails will be carried by air, and sea passengers will 
be more and more attracted by economy of time in 
travelling. The ships to be built for service between 
France and Algeria are designed for speed, so that the 
crossing can be effected practically during the night. 
This reversal of the policy of ‘super liner’ con- 
struction is observable in the refusal of the Minister 
to sanction the laying down of a replica of the 
** Atlantique,”’ which was to have followed upon the 
completion of that ship. He affirms that he intends 
to put in hand the construction of a ship of from 
28,000 to 30,000 tons with internal combustion engines, 
and capable of reducing appreciably the time of the 
voyage between the Gironde and Buenos Aires. This 
will give satisfaction to Bordeaux, which is the port 
of the Sud-Atlantique Company, and felt that 
its interests suffered from the prospective difficulty 
of navigating the “Atlantique”’ up the Gironde. 
The construction of a ship to replace the ‘ Atlan- 
tique ” will depend upon the verdict to be rendered 
by the Paris Courts in the case brought by the Com- 
pagnie Sud-Atlantique against the group of insurance 
companies to decide whether the ship “ arrived, in 
port ” and can therefore be repaired by the insurance 
companies if the cost does not exceed 100 million 


pleads that an estimate of the cost places it at close 
upon the latter figure, while the insurance companies 
affirm that they have received a British tender of 
94 million francs. The point in dispute is whether 
the “ Atlantique ”’ will be repaired in Great Britain 
or whether the Compagnie Sud-Atlantique will be 
paid in full to enable it to construct a ship in a French 
yard. 


Industrial Survey of Lancashire. 


On Friday of last week, April 7th, the Lancashire 
Industrial Development Council received from Mr. 
Ramsay MacDonald a long letter in reply to a series 
of recommendations put forward by the Council in 
December last—see our Journal note of December 
30th—setting forth the action the Council considered 
that the Government should take to restore pros- 
perity to centres of unemployment generally and to 
Lancashire in particular. In his letter the Prime 
Minister says that the question whether the location 
of industry should or could be directed or influenced 
by the Government has been exhaustively considered 
in all its various aspects, and that the definite con- 
clusion has been reached that special inducements 
to industry to settle in particular areas are impractic- 
able. The policy of the Government, the letter con- 
tinues, is being directed towards securing conditions 
which will favour the industrial development of the 
country asa whole. As to the suggestion which was put 
forward that the wage cost of certain new businesses 
might be reduced by the payment of the unemploy- 
ment insurance relief in respect of employees under- 
going training, there are, Mr. MacDonald says, the 
gravest difficulties in the way of that proposal. The 
letter was read at the Council meeting on Friday last, 
and the discussion disclosed the general disappoint- 
ment felt at what was regarded as the failure of the 
Government to favour any measures of a general 
practical and concrete nature. A committee has been 
appointed to draft a formal reply to the letter. 


Sheffield Electricity. 


On the occasion of the opening of the new Black- 
burn Meadows power station by Prince George on 
Thursday, April 6th, Sir Andrew Duncan referred to 
the remarkable progress of the Sheffield electricity 
undertaking. Within the last four years, he explained, 
it had doubled the number of its consumers and during 
the same period it had laid 600 miles of additional 
mains at an expenditure of £750,000. In face of such 
a record he would have liked to have overlooked the 
fact that Sheffield had no central showroom, but he 
felt bound to express the hope that on a matter so 
vital to the efforts which the Electricity Department 
was making it would no longer remain negligent. 
The Central Electricity Board was deeply interested 
in Sheffield, because under the national scheme the 
city was an important link in the chain of selected 
stations. It was also interested in Sheffield because 
of the leadership it was giving to the country in the 
provision of a cheap supply of electricity. Sheffield 
had the fifth largest municipal undertaking in the 
country, and of the five the average price per unit for 
all purposes in Sheffield was the lowest, being less than 
one penny, while for power purposes the price was the 
absolute lowest. 


Two Motor Cargo Liners. 


On Monday last, April 10th, an announcement 
was made regarding one of the most important 
shipbuilding orders of recent months. The statement 
was that the Shaw Savill Albion Company, Ltd., of 
London, had placed with Harland and Wolff, Ltd., 
of Belfast, the order for two large high-class 
refrigerated motor cargo liners for fast services 
between London and New Zealand ports vid the 
Panama Canal. Each of the new liners will have a 
length of over 500ft., with a deadweight carrying 
capacity of 12,000 tons and a refrigerated space 
which will amount in all to about 500,000 cubic 
feet. The ships will be propelled by a twin-screw 
arrangement of Harland-B. and W. four - stroke, 
single - acting oil engines, working on the airless 
injection system with pressure charging. Both the 
hull and the machinery for the two ships will be 
constructed at Belfast. The order will be particularly 
welcome in Belfast, as at the moment there are only 
two other ships under construction in the port. 
The Shaw Savill Albion fleet comprises sixteen 
steamers and motor vessels, and is one of the most 
important lines engaged in the trade between this 
country and New Zealand. 


The Cunard Steam Ship Company, Ltd. 


IN the course of his speech at the annual general 
meeting of the Cunard Steam Ship Company, Ltd., 
held in Liverpool on Wednesday, April 5th, Sir 
Percy E. Bates, the chairman of the company, 
made reference to the new liner ‘‘ No. 534,” now 
idle .on the stocks at Clydebank. He stated that the 
hull and the unfinished machinery were in perfect 
order, and had in no way suffered from the suspension 
of work. Speaking on the theory underlying the 
new ship, and her sister, Sir Percy stated that it 
had emerged successfully from a great deal of 





francs or whether the full amount of 170 millions can 
be properly claimed, The Compagnie Sud-Atlantique 





criticism and inquiry. The inquiry had been thorough 
and had killed the criticism. The theory of two 








ships for a weekly service instead of three had survived 
all tests, and the Government admitted that they 
were the right ships to build. The Chancellor of 
the Exchequer had stated that the Government 
was prepared to help to build them on terms, and 
those terms he was endeavouring to achieve. Sir 
Percy also made interesting reference to the use of 
colloidal fuel on the “‘ Scythia.” The fuel remaining 
over from the voyage had been tested recently— 
that was, nine months since it was prepared—and it 
had been found to be perfectly stable. Further 
small-scale tests had been made with fuels, including 
a by-product of coal in oil, which had shown the 
possibilities of such a mixture. In view of the 
national interest in that subject and the position 
of the coal industry, the whole of the data relating 
to colloidal fuel had been placed before the Mines 
Department, which was considering it. 


L’Atlantique Insurance Claim. 


On Monday, April 10th, the Commercial Tribune 
of the Seine gave its decision in the action brought 
by the Compagnie Sud-Atlantique, against sixty-nine 
French insurance companies, for their part of 
the insurances effected on the burned-out liner 
‘“ L’ Atlantique.” A large number of these insurances 
were reinsured with British underwriters, who are 
directly interested in the action. The Seine Court 
has ordered that, both parties reserving their rights 
and liberty of action, a committee of three experts— 
Messieurs Briquart, Pugnet, and Ravier—be appointed 
in order to examine the hull and machinery of the 
ship, and to decide whether or not the ship can 
be repaired. If it can be repaired, the committee 
is to indicate the cost of the repairs, after having 
made all the inquiries necessary to a proper valuation. 
The Court further declares itself competent to 
pronounce upon the whole sum of money in question, 
170 million francs, on the ground that the component 
claims, for 100 million franes for hull and machinery, 
with 70 million francs on account of the good arrival 
claim, are, in fact, indivisible. The decision of 
the Seine Court ignores the finding of the Cherbourg 
Commercial Tribunal that the ship was unnavigable, 
and that the cost of repairs would be 196 million 
francs. In effect, the Seme Court judgment reopens 
the consideration of the whole position, and it still 
leaves a possibility for the insurers to contest the 
report of the expert committee, should it be shown 
that all the sources of possible information have not 
been approached. 


An Air Speed Record. 


AN official announcement was made by the Italian 
Air Ministry on Monday, April 10th, that at Desen- 
zano, Lake Garda, on the same morning in an attempt 
on the world’s air record Warrant Officer Agello, of 
the Italian Air Force, flying a Macchi-Castoldi 
72 seaplane, with a Fiat 2800 H.P. engine, attained 
an average speed of 682-403 kiloms., or 423-76 miles 
per hour. On one run he reached a speed of 692-529 
kiloms., or over 430 miles per hour. Both these 
speeds beat the present record held by Great Britain, 
which, it may be recalled, was attained by Flight- 
Lieut. G. H. Stainforth at Calshot on September 29th, 
1931, when a record speed of 407-5 miles per hour 
was attained. That record was made on a Super- 
marine §6B seaplane, which was fitted for the 
occasion with a Rolls-Royce ““R” engine of 2600 
horse-power. The Italian record was made on a 
Macchi machine similar to those it was proposed to 
use in the Schneider Trophy Race, a feature of the 
design of these machines being the use of two air 
screws in tandem revolving in opposite directions, set 
close together. The test flight on Lake Garda was 
made in the presence of the commissioners of the 
International Aeronautical Federation, and was 
timed on the electric photographic principle. 


New Newhaven-Dieppe Steamer. 


THE new cross-Channel steamer “ Brighton,” 
which entered the Southern Railway Company’s 
Newhaven-Dieppe service on Monday last, is the 
fifth of that name to be employed in the company’s 
service. She was built and engined by William 
Denny and Brothers, Ltd., of Dumbarton, and 
embodies in her design many new features in the 
arrangement of the passenger accommodation. She 
has a length of 306ft., a deck width of 38ft. 6in., and 
a normal service draught of 10ft. Her designed sea 
speed is 25 knots, and she will carry about 1450 
passengers. The propelling machinery consists of a 
twin-screw arrangement of Parsons single-reduction 
geared turbines, the propellers running at a full power 
speed of about 375 r.p.m. Steam is raised in four 
water-tube boilers of the Yarrow three-drum single- 
flow type, fitted with air heaters, and oil fired on the 
Wallsend-Howden system. An open stokehold with 
balanced draught is employed, and saturated steam 
is supplied at a pressure of 250 lb. per square inch. 
The condensers are of the latest Weir regenerative 
type, and for electric power generation there is a 
Greenwood and Batley turbo-generator and a 
Gleniffer oil engine driven emergency dynamo. During 
the previous week-end the ‘“ Brighton” made a 
successful inaugural round trip. The journey between 
London and Paris by the Newhaven route now 
occupies only about 7 h. 20 min. 
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CONVEYOR PLANT AT BOOTS NEW FACTORY AT BEESTON 


(For description see opposite page.) 


FiG. 1—-BOTTLE WASHING MACHINES FIG. 2--BOTTLE SLIDEWAY AND DISTRIBUTION BANDS 


FiG. 3—ELECTRICALLY -OPERATED DEFLECTOR Fic. 4—FEED FROM TABLE TO ELEVATOR 


Title AG 


FiG. 5—TRANSFER FROM ELEVATORS TO DISTRIBUTION BANDS Fic. 6—CrRosS BAND AND SLIDING CHUTE FOR STACKING 
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Conveyor Plant in a Drug Factory. 


\HE factory illustrated below was _ specially 

designed by Sir E. Owen Williams, M. Inst. C.E., 
for Boots Pure Drug Company, Ltd. It has now been 
completed, and the owners are well advanced with 
their reorganisation and expansion programme, 
which includes the concentration of all manufactur- 
ing departments in new works at Beeston, near 
Nottingham. The general lay-out of the new factory 
is the outcome of close co-operation between the 
engineers and architect, and the owners’ Works 
Building Committee. Fig. 7 shows the west, or 
entrance, front of the completed portion. The 
development programme, however, provides for 
considerable extensions to the east and north, which 
will ultimately give the building a frontage of 700ft., 





> 


duction-flow is from south to north. When, however, 
the north extension has been added, the building 
will be symmetrical about the conveyor marked T, 
and the flow in the new half will be from north to 
south. The existing despatch dock will then serve 
the entire factory. 


Detatts oF CONVEYOR PLANT. 


System Z: Empty Containers (Bottles, Jars, &c.) 
from First-floor Stores or Washing-machines to Filling 
ends of Conveyor Tables in Main Hall.—Fig. 10 shows 
a view in the main hall of the new works. A glance 


at the window display of any of Boots’ branches 
will give an idea of the variety of bottles, jars, tins, 





sections of the slideway, where the latter passes 
horizontally over the three bands, thus allowing 
the bottles to slide down short feed-chutes on to the 
bands in desired proportions, such as 20 per cent. 
to the first table, 334 per cent. to the second, and 
the remainder to the third, as may be desired. 
System Y : Empty Corrugated Card Boxes, Display 
Cartons, &c., from Third-floor Stores to Boxing Points 
of Conveyor Tables in Main Hail.—From eleven 
supply points at third-floor level, chutes pass down 
into the main hall. These will be seen to the right 
of Fig. 10. By means of distribution bands fitted with 
electrically controlled deflectors, the boxes sent down 
a particular chute may be directed by the girl at 
the supply point above to any table of the group 
for which she is responsible. One of these deflectors 
is shown in Fig. 3. The boxes finally travel along 
bands installed at a convenient height above the 
tables, these bands serving as reservoirs so that a 
ready supply of boxes is always to hand. As soon 
as there is sufficient accumulation, a signal lamp 

















a length of 1000ft., and a total floor area of approxi- 
mately 50 acres. 

In the present article we propose to deal with 
the large building already finished, and in particular 
with the extensive installation of conveyor plant 
designed to handle the continuous stream of products 
flowing from the manufacturing sections to the 
despatch dock. The various groups of conveyors 
fall, naturally, into a number of divisions, or systems, 
as they may be termed. During erection these were 
referred to by the suppliers, Siemens-Schuckert 
(Great Britain), Ltd., as System Z, System Y, 
System X, and so on—a method of reference which 
has been retained for the purpose of this description. 

In Fig. 8 we reproduce a simplified schematic 
diagram showing the relative positions of the systems, 
as seen sectionally from the front of the building. 
It should be borne in mind, however, that most of 


PACKING & DESPATCH STOCKROOMS 





FILLING & BOXING 


Fic. 7 GENERAL VIEW OF NEW FACTORY 


collapsible tubes, and so forth, which are handled 
by this system, and the plant naturally comprises 
lowering devices differing widely in type. Each 
of the forty-eight tables in the main hall (see Fig. 10), 
with the exception of a few which are detailed for 
special work, has to be fed with empty and clean 
containers, and these must arrive at the right speed 
and at a point readily accessible to the girl in charge 
of the filling machine. The various liquids are 
brought to these machines by pipe lines ; ointments 
and similar preparations are kept in a state of flux 
by warming the ducts. 

The filling-ends of the tables lie well under the 
first-floor gallery, and the containers are accordingly 
lowered through the floor from the stocks or washing 
machines above. 
group of lowering devices which, though simple in 
appearance, nevertheless, have several interesting 
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GENERAL DIRECTION OF FLOW 
(As seen from front of building.) 
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FiG. 8--SIMPLIFIED SECTIONAL DIAGRAM OF CONVEYOR PLANT 


the single system lines used in this diagram actually 
represent a group of units extending over the whole 
building from front to rear; for example, the line 
marked Y represents no less than eleven chutes 
and a large number of distributing bands. Details 
of each system are given below. ; 

Referring to Fig. 8, it will be seen that the unloading 
dock for incoming raw materials is on the right, 
and that the southern side of the factory is occupied 
by the various manufacturing sections. The central 
portions, including the main hall (see Fig. 10) comprise 
the filling and boxing departments. To the left 
of the main hall are the stock rooms for finished 
products, and the remainder of the building to the 
north is allocated to packing and despatch. The 
offices and laboratories are arranged along the west 
front and overlook the main approach. 

It will be seen that the general direction of pro- 





features. Boxes of collapsible lead tubes, such as 
those used for tooth paste, and so forth, are loaded 
into the upper of two counterbalanced carriers : 
meanwhile, on the ground floor, the lower carrier is 
being emptied, and the removal of the last box auto- 
matically releases a trip which allows the now superior 
weight of the upper carrier to take effect. The 
speed of descent is governed by an air brake. 

In Figs. 1 and 2,on the opposite page, we illustrate 
the more elaborate plant which handles the output 
of the bottle-washing machines. The machine shown 
in Fig. 1, one of several, washes and cleans enough 
bottles to keep three tables busy. The dried bottles 
are transferred automatically from the machine to 
a multi-channelled slideway, on which they are 
lowered through the floor to the distribution gear 
at table level, as shown in Fig. 2. The control of 
distribution is effected by removing exchangeable 


Engraving Fig. 9 illustrates a} 





lights at the supply point, and so gives an indication 
to the attendant. 

System X : Filled Boxes, Cartons, &c., from Table 
ends to First, Second, or Third-floor Stock-rooms, 
Mostly to Reserve Stock on Second Floor.—As they 
pass along the conveyor tables, the bottles, jars, 
or tins, as the case may be, are filled, stoppered, 
labelled, examined, and finally boxed. The function 
of System X is to convey the boxed goods to the stock- 
rooms, and for this purpose twenty-eight elevators 





Fic. 9—GrRouP OF LOWERING DEVICES 


of ‘‘ Paternoster” type are employed, which pick up 
the boxes automatically from the conveyor table 
band and deliver to the required floor. These elevators 
will be seen to the left in Fig. 10. Engraving Fig. 4 
illustrates in detail the method of transfer from the 
table to the elevator. 

Although normally a given elevator always delivers 
to a given floor, the majority of the elevators are 
further fitted with hinged discharge grids at every 
floor, thereby giving maximum flexibility. Most of 
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the packed boxes go to the second floor, shown in 
Fig. 5, at which point an extensive system of bands, 
deflectors and chutes enables the goods to be dis- 
tributed over a wide area and suitably stacked to 
form reserve stocks. The terminating chutes are so 
arranged that they can be moved laterally along the 
bands to any desired point, while the sides of the band 
troughs are in sections, any of which may be swung 
across the band so as to form a deflector. <A typical 
distribution cross band and sliding chute for System X 
is shown in Fig. 6. 

System W: Feed from Second Floor Reserve Stocks 
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to Stock Bins on First Floor.—This system comprises 
a large number of chutes, some with associated bands 
and deflectors, by means of which the first-floor 
bins are kept replenished from the reserves above. 
Engraving Fig. 13 on page 376 clearly shows the 
chutes and bands employed for this purpose 

System V : Trays Containing Items of an Order are 
Conveyed from Stock Bins to the Packing Department, 
and there Automatically Delivered to the Desired Packing 
Bench.—From the first-floor bins are taken the 
various items required to execute an order. The 














FiG. 11—DETAIL OF SKIP 


girl attendants wheel trolleys along the alleys between 
the bin fixtures and on the trolleys are wooden trays, 
into which the items are placed. Past the end of all 
the fixtures runs an endless skip conveyor, some 
1200ft. in total length, at a speed of fourteen skips 
per minute, and each skip is equipped with selective 
mechanism for fifteen destinations, corresponding to 
the number of the packing stations in the packing 
department. 

When a tray is full the girl places it on the next 
empty skip and sets the selective trip according to a 
number given on the order form. Skips are shown in 
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Fig. 14and detailsofthetripping mechanism in Fig. 11. 
It will be seen that the action is fully mechanical. 
There are fifteen cam rails along the path of the con- 
veyor, staggered so that each registers with one of the 
fifteen rollers on the skip. The lifted roller is depressed 
by the cam rail at the desired station and the linkage 
tips the platform, thus discharging the tray. 

In the packing department the benches are 
grouped in pairs, each pair comprising one packing 
station. As a loaded skip reaches the station for 
which the trip has been set, it normally discharges 
the tray down a short chute to the second of the pair 
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of benches. This action is clearly illustrated in Fig. 16 
—page 376. If, however, an order is large, the second 
bench may become filled, in which case the packer 
at the bench can himself bring into action a cam rail, 
which immediately causes discharge to take place at 
the first instead. 

As soon as the goods have been removed from a 
tray, the packer replaces it upon any empty skip, 
and it is then returned to the stock bins for further use. 
In order to prevent possible delays, the number of 
trays in circulation exceeds by fifty that of the skips 
on the conveyor. The last tray-load of an order to 
arrive in the packing department brings the packing 
note with it, so that the packer knows when the order 
is completed. 

System T : Packing Cases Conveyed from Packing 
Department to Despatch Dock and Empty Cases 
Returned.—As will be seen from the diagram repro- 
duced in Fig. 8, the packing department is situated 
on the first floor immediately above the despatch 
dock. Along the entire length of the packing depart- 
ment (approximately 560ft.), and slightly above floor 
level, runs a heavy-duty slat-band conveyor, 3ft. 3in. 
in width, as shown by Fig. 15—page 376. The cases 
placed on this band are carried to the front end of the 
building, where they are automatically transferred 
to an elevator—or more strictly, a “ lowerer ’”—of 
“ finger ” type, and lowered to ground-floor level. 

On leaving the lowerer the cases then pass over an 
S-shaped gravity runway and the platform of an 
automatic weighing machine, finally reaching the 





slat band again, the latter having itself descended 
vertically to return along the centre of the dock, as 
will be seen from Fig. 12. The eases are then handled 
off the band at any desired point along the dock, 
and are loaded into lorries or rail trucks for despatch. 
Incoming empty cases are placed on the band at 
dock level and conveyed to the rear end of the build- 
ing, where another finger type lowerer raises them 
vertically to the packing department for further use. 
The weights of the cases handled by this system vary 
between 11 lb. and 4cwt. The slat band has a capacity 
of 200 cases per hour, and is designed for a total 
maximum load of approximately 13} tons. 

System S: Lowering Cases of Special Goods from 
the Third Floor for Despatch and Returning Empties. 
This system comprises an elevator and lowerer, 
similar in type to those of System T, but installed 
side by side as twin units and extending from dock 
to third-floor level. Their function is primarily to 


FiG. 12--CASES AT DESPATCH DOCK 


deal with cases of special goods which are packed in a 
separate packing room on the third floor ; but hinged 
loading and discharge grids are provided which 
enable the plant to be used as an auxiliary to System T 
described above. 

The special goods are lowered from third floor 
to first floor, where they are transferred to the band 
conveyor, thus joining the stream from the main 
packing department. Empties are returned by 
elevation from dock level to third floor direct. The 
lowerer and elevator are each designed to handle 
130 cases per hour. 

System R: Conveys Special Goods which do not 
Require Further Packing Direct from First-floor Stock 
to Despatch Dock.—One class of goods is stocked in 
fiberite boxes sufficiently sturdy for despatch without 
further packing, and as the weights are known, they 
can be sent from stock direct to the despatch dock. 
The location of the particular stock section enables 
this to be done very simply by means of a gravity 
runway bridging the railway tracks, and a terminating 
chute. 

CONCLUSION. 

Full precautions have been taken throughout the 
installation to provide against emergency, and there 
is a liberal supply of safety devices, both hand- 
operated and automatic. Excepting certain items 
which were designed specifically to meet local con- 
ditions, the plant comprises familiar and standardised 
equipment ; yet the efficient application of well- 
known principles has resulted in an installation which 
may be said to be outstanding in its conception, both 
as regards this country or overseas. We are indebted 
to Mr. C. Volk, of Siemens-Schuckert (Great Britain), 
Ltd.,qfor assistance given in the preparation of 
this article. 








HE spring meeting of the Institution opened in 

the Lecture Theatre of the Royal Society of Arts, 
18, John-street, Adelphi, London, W.C.2, on Wednes- 
day, April 5th. In the absence of the retiring 
President, Admiral of the Fleet the Right Hon. Lord 
Wester Wemyss, owing to illness, Sir John Biles 
(an honorary Vice-President) occupied the chair 
during the early part of the proceedings. 


ANNUAL REPORT AND ACCOUNTS. 


The Secretary (Mr. R. W. Dana) presented the 
annual report of the Council for 1932, in which it is 
stated that the present total on the roll of membership 
(viz., 2712) shows a reduction of 91 when compared 
with 1931, or 3-2 per cent. It is to be noted, however, 
that the total in 1929 was 2727, so that the average 





annual reduction during the past three years has been 
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Institution of Naval Architects. 
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only 5, or less than 1 per cent. Having regard to all 
the circumstances, this cannot be considered unsatis- 
factory. The audited accounts of the Institution 
show a satisfactory financial position. The Board of 
Inland Revenue, having reviewed the position regard- 
ing the liability to income tax of scientific societies in 
the light of recent legal decisions, has now admitted 
the claim of the Institution to be exempt from income 
tax in respect of its invested reserves. Having 
regard to the widespread depression in the ship- 
building industry, the Council has decided not to 
hold a summer meeting this year, but it is intended 
that in July, 1934, a meeting shall be held in 
London, to take place on July 10th, 11th, and 12th, 
at which a special feature will be the reading and 
discussion of papers on ship resistance problems as 
investigated by research in experimental tanks. 
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Delegates from abroad representing the principal 
tanks of the world will be invited to attend. 

The opening of the new experimental tank by the 
Right Hon. Stanley Baldwin at the National Physical 
Laboratory on November 18th, 1932, marks another 
stage in the progress of tank work in this country. 
The new tank adjoins the existing Yarrow tank and 
will be specially devoted to high-speed work. There 
has also been an important contribution by Sir James 
Lithgow of £5000 to build and equip a cavitation 
tunnel, 15ft. diameter, for propeller work, which is 
now under construction. The support of shipbuilders 
and shipowners to maintain the tank research fund 
is earnestly invited, as generous contributions are 
needed to carry on the work in hand and in view. 

The premium for the past year was awarded to 
Dr. G. Kempf and Herr H. Lerbs, of the Hamburg 
tank, for their joint paper on ‘ Cavitation Experi- 
ments on a Model Propeller.’’ The number of candi- 
dates for National Certificates in Naval Architecture 
has substantially increased, and the awards have 
been made as follows :—-England and Wales, 2 higher, 
22 ordinary ; Scotland, 0 higher, 11 ordinary. The 
Duke of Northumberland prize was awarded to Mr. 
Norman Holey, of Sunderland Technical College, on 
the results of the examinations for Higher Certificates 
in Naval Architecture. 


ELECTION OF PRESIDENT. 

Sir John Biles then proposed the election of Lord 
Stonehaven, who had consented to serve as President 
during the forthcoming five years. The Institution, 
he said, had been fortunate in obtaining that consent. 

It was unnecessary to mention Lord Stonehaven’s 

great qualities, and the Institution could be sure that 

they would be placed completely at its disposal. 
Sir Archibald Denny seconded the proposal, and Lord 
Stonehaven being unanimously elected, was formally 
inducted into the chair, amid applause. 

The result of the ballot for Vice-Presidents, Officers, 
and Council was announced as follows :—-Vice- 
President, Professor T. B. Abell, O.B.E., M.Eng; 
members of Council, G. 5. Baker, Frederick Bryant, 
KE. Leslie Champness, M.Se., Andrew Hamilton, John 
McGovern, James Montgomerie, D.Sec., G. MeL. 
Paterson, 8S. J. Pigott, Engineer Vice-Admiral Sir 
Reginald W. Skelton, D.Sc., Engineer Rear-Admiral 
W. M. Whayman; Associate Members of Council, 
Sir Charles C. Barrie, Admiral Sir Ernie Chatfield, 
J. Herbert Scrutton. 

PRESIDENTIAL ADDRESS. 

The President, after expressing his appreciation of 
the honour done him by his election, condoled with 
the Institution upon losing the services of hjs dis- 
tinguished predecessor, Admiral of the Fleet Lord 
Wester Wemyss. The latter’s splendid record of 
service, combined with his personal charm, which 
endeared him to everyone with whom he came into 
contact, ensured his filling the office, to which he was 
elected five years ago, in a manner which has set the 
highest possible standard for his successor to follow. 
The President said he would deem it a privilege if the 
members would make it his first duty to communicate 
to Lord Wester Wemyss the sincere thanks of the 
Institution for the services he had rendered to it, and 
their heartfelt wish that he might be speedily restored 
to good health. 

The Institution was meeting at the close of a series 
of years of deep depression, through which the whole 
world had been passing. Those dreary years would, 
doubtless, be followed by more prosperous times in 
due course, and we must conéentrate on the future 
with hope and determination. Never had we known 
a time of such complete stagnation of surplus tonnage, 
of lack of orders and failure to expand the world’s 
markets. But there were distinctly encouraging 
signs that a recovery in shipbuilding, slow though it 
might be, was at last in sight. It was too early yet, 
of course, to prophesy, but it was inevitable that as 
the surplus tonnage in the world was absorbed or 
scrapped new ships would be required. That was 
helped by the fact that improvements in methods of 
construction of ships, and economy in fuel due to 
improved engine design, were constantly tending to 
render the older generation of ships more rapidly 
obsolete than was the case in the days of slower 
technical progress. That which might be disturbing 
to the shipowner might prove a boon to the ship- 
builder. But the shipowner, sooner or later, would 
recover his temporary loss by his ultimate gain in 
ship efficiency. 

The competition of Continental firms was, of course, 
severe, and in some countries the lower standard of 
living naturally led to lower costs of production ; but 
the cheapest was not always the best, and our ship- 
building facilities, our long tradition in the art of 
producing the highest class of ocean transport, and 
the technical skill of our working men, led us to hope 
that the future still held in store for us years of 
prosperity which, if not so easily acquired as in former 
less stressful times, might yet be adequate to keep 
our best shipyards busy. Already some progress had 
been made in the direction of rationalising the 

industry and eliminating some of the redundant 
shipbuilding berths. New methods of construction 
were being studied and applied ; new forms of hull 
were being successfully tested ; new economies were 
foreshadowed by improved engine designs ; and the 


the fresh inventive genius which each new generation 
was bringing to bear on those all-important problems. 
After referring to our abundant facilities for 
technical education, the President pleaded with 
apprentices to show greater interest in those facilities. 
The marked increase during the last two years in 
the number of candidates for National Certificates in 
Naval Architecture was a gratifying sign of the times, 
but he would like to see also a much larger number of 
entries for the scholarships which the Institution had 
for so many years administered successfully. They 
had enabled many young men to acquire a good 
university education, which would not have been 
within their reach but for them. Many of our public 
schools had appointed a ‘Careers Master,’’ who 
obtained and passed on to the boys in his school first - 
hand information regarding the type of education 
required for various branches of engineering, including 
shipbuilding. The Ministry of Labour had recently 
prepared a series of admirable pamphlets for the same 
purpose. With all these facilities to their hands 
parents could now study the requirements and pros- 
pects for their sons’ future in a way that was not 
possible formerly. 
The Universities had Appointments Boards, which 
concerned themselves with finding openings in 
industry for promising students, and on those Boards 
were many leaders of industry, who were able to fill 
any vacancies from applicants who had shown marked 
ability in some branch of engineering. Some time 
would elapse, of course, before all the available talent 
could be absorbed in the various industries, but there 
was no reason why our young naval architects of the 
future should not be able to acquit themselves quite 
as creditably as those who had in the past built up 
our great shipbuilding traditions. 
The work carried on at the William Froude Tank 
had had the active interest and support of the Institu- 
tion since its inception, and he was greatly interested 
in seeing it for himself, when he had visited the 
National Physical Laboratory a few weeks ago, at 
the invitation of the Director. There was no question 
of the value of the tests carried out there for private 
firms, and of the research work done in the general 
interest of scientific progress. He wished that more 
shipowners, and others concerned with the future of 
our shipping, could see for themselves the admirable 
organisation at that establishment, and the remark- 
able results in economy which had been effected on 
all types of ships, economies which represented annual 
savings in fuel bills of 3, 15, and even 20 per cent. in 
some cases. People would then realise more fully 
how necessary it was, even in times of depression, to 
support an undertaking which had such far-reaching 
effects upon one of our most important basic indus- 
tries. The mere fact that the example set by this 
country in establishing that method of research into 
ship and propeller problems had been followed with 
advantage by practically every maritime nation of the 
world should convince sceptics—if such existed— 
that although many other factors, of course, played 
a part in the successful development of the ship- 
building industry, we could not afford to ignore or 
restrict scientific investigation and research. 
In the presidential address last year Lord Wester 
Wemyss had referred with hopeful anticipation to the 
Conference which was then in prospect between 
representatives of all the self-governing Dominions 
of the Empire, at Ottawa. Though it was perhaps 
too early to point to any very definite results of the 
Ottawa Conference upon the shipping industry, there 
was no doubt that the satisfaction expressed by repre- 
sentatives of all the leading countries at the con- 
clusion of the Conference was justified. The only 
figure available showed a general tendency towards 
an increase in inter-Imperial trade, which would, of 
course, be reflected in an increased volume of shipping. 
The trade returns for 1932 showed that, while 
imports from foreign countries fell from 71-3 per cent. 
in 1931 to 64-6 per cent. in 1932, our imports from 
the Empire had increased during the same period 
from 28-7 per cent. to 35-4 per cent. In the same 
way our exports to the Empire had increased from 
43-7 per cent. to 45-3 per cent., while our exports to 
foreign countries had fallen from 56-3 per cent. to 
54-7 per cent. 
Two satisfactory announcements had been made 
since the beginning of the year by the First Lord of 
the Admiralty in the House of Commons. On 
February 22nd he stated that contracts for hulls and 
machinery to a total value of £4,500,000 were being 
placed and had foreshadowed the placing of further 
related contracts for armour, gun mountings, and 
armaments, by the orders for the hull of a cruiser, a 
destroyer depét ship, two sloops, three submarines, 
and small craft. Subsequently he had announced 
that construction work had begun on the delayed 
1931 Admiralty programme for which orders had 
been placed some months ago. It was calculated that 
these orders would provide work, both directly and 
indirectly, for some 75,000 men. From every point 
of view it was difficult to imagine more welcome news. 
If only it were possible to resume work on the new 
Cunarder, a fresh impetus would be given to our 
merchant shipbuilding. 


The reading of papers was then proceeded with. 
The first paper was one entitled ‘‘ Consideration of 


Fuel Consumption,” by John T. Batey and J. Leslie 
Batey, see page 372. 


MopERN CARGO STEAMERS. 
DISCUSSION. 


Dr. A. M. Robb said that a very important sentence 
in the paper was the following :—** It is necessary, 
however, that the engine builders should not be 
tempted to exaggerate their claim.” By way of 
providing a background to some comparisons, he 
mentioned that at a recent meeting of the Liverpool 
Engineering Society a superintending engineer not 
unknown on the Council of the Institution asked for 
information about economy ships, saying that, 
although he had heard a great deal about them, he 
had never yet met one. A short time afterwards, at 
another meeting of the Liverpool Engineering 
Society, somebody in no way connected with ship- 
building or marine engineering, asked for definite 
information concerning economy ships, adding that 
the skipper of one of them had resigned because the 
vessel would not do what the designer claimed, a fact 
which also had resulted in the chief engineer of that 
vessel becoming a nervous wreck for the same reason. 
Therefore he himself had attempted to make some 
comparisons. In the first place, he took a ship for 
which he happened to have tank results, reliable 
trial results, and some service results. That ship 
was not an economy ship, but had in fact been built 
before that alluring phrase was put into circulation. 
Actually it was a very much smaller ship than the one 
mentioned in the paper, being only 6800 tons dead- 
weight. Expanding the displacement to the dis- 
placement of the ship mentioned in the paper, the 
length worked out at 407ft. and the breadth, depth, 
and fullness also increased. The effective H.P. was 
within 4 per cent. and the I.H.P. was within 2 per 
cent. at 11 knots of the authors’ ship. Those figures 
were given, said Dr. Robb, to show the basis of the 
comparison. The following were some actual service 
results :—At the bottom end of the scale, with a speed 
of 6-33 knots, the worst day’s run was 52 miles on a 
January voyage; at 7-61 knots, the worst day’s 
run was 111 miles ; at 7-66 knots in-May, the worst 
day’s run was 110 miles; and at 7-77 knots on a 
February voyage, the worst day’s run was 91 miles. 
The fuel coefficients for that range varied from 4500 
to 8800. At the top end of the scale there was a June 
voyage at 10-11 knots, when the worst day’s run was 
229 miles. Another voyage was at 10-25 knots, with 
a worst day’s run of 223 miles, the fuel coefficient 
being about 19,600. Those were all North Atlantic 
voyages and not Plate voyages, as were given in the 
paper, and which everybody knew were not looked 
upon with favour by shipowners for the purposes of 
comparison. Therefore he suggested that the 
sentence which he had mentioned at the beginning 
should be amended to read as follows :—“‘ It is neces- 
sary, however, that the engine builders and ship- 
builders should not be tempted to exaggerate their 
claims”; indeed, concluded Dr. Robb, he was not 
certain that there should not be the addition also of 
‘and naval architects ” to this sentence. 

Dr. E. V. Telfer said the principal feature of the 
paper was the improvement shown in modern ships, 
and from that point of view it was interesting to 
follow the workings of the mind of the intelligent 
shipowner searching for such a vessel. He would ask 
how the improvement came about, and if he examined 
the problem closely he would find, first of all, that the 
principal difference between the ship being offered 
to-day and one purchased from a shipbuilder, say, 
ten years ago was chiefly in the block coefficient. For 
instance, in the case of a vessel built fifteen or twenty 
years ago the block coefficient was about 0-8, whereas 
with the latest economy ship it was 0-75. From that 
automatically followed most of the economy of the 
modern ship, and for that change the shipowner alone 
was responsible, for he did not think shipbuilders 
could claim themselves to have pulled down the block 
coefficient. Those who had dealt with vessels fifteen 
years ago knew that they invariably put up a good 
performance, but their peak Admiralty coefficients 
at low speed were somewhat masked by the very low 
mechanical efficiency of the engines at low loads, the 
ships being designed for much higher speeds than 
10 knots. The shipowner, therefore, now desired to 
know whether the improvement was something that 
could only be obtained by buying a new ship. The 
most marked difference in the last five years in 
economy ship construction and propulsion was the 
adoption of streamlining, but without. throwing any 
doubt upon the value of tank research, it would be 
interesting to know how far the best 0-75 coefficient 
ship had progressed during the past thirty years as 
the result of tank experiments. How much per cent. 
improvement had been secured in that way. Although 
the results given by the authors were exceptional, he 
himself was able to confirm them quite independently, 
but his analysis of results showed that it was possible 
to have old tonnage which, by modification for 
average trading conditions at sea, would give results 
approaching those obtained from the best vessels 
built to-day. That was a very serious position for 
the shipbuilder, and what was urgently wanted for 
the industry was some new form of hull which would 
prevent people converting old tonnage. From that 
point of view he hoped and prayed that that new form 
would soon come along and place the shipbuilding 








constant competition between the internal and 
external combustion engine was tending to stimulate 
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industry on its feet again. 
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Mr. Summers Hunter (North-Eastern Marine 
Engineering Company) confirmed the authors’ views 
regarding the greatly increased efficiency of tramp 
tonnage now available compared with only a few 
years ago, and at the same time stressed the import- 
ance of collaboration between the shipbuilder and 
the engine builder, which should include self-pro- 
pulsion tank tests to ascertain the most suitable 
propeller in combination with the particular form of 
hull which it was driving. The overall coal con- 
sumption of 1-25 lb. per I.H.P.-hour mentioned by 
the author was a conservative figure. Similar hand- 
tired coal-burning machinery was now available with 
a consumption of only 1-15 lb. per I.H.P.-hour, and 
that was obtained without incorporating any addi- 
tional mechanical or electrical apparatus, but solely 
by improved efficiency of the Scotch boilers and 
triple-expansion engines, and at the same time, with 
only about 1 per cent. increase in the capital cost of 
the 9000-ton vessel referred to in the paper. Com- 
pared With a similar capacity ship built a few years 
ago the capital cost would be even less, chiefly owing 
to the reduced power required for propulsion. Com- 
paring the voyage results in the paper with those of a 
large number of similar type vessels in the same 
trade, built since the Great War, there was a saving 
in coal consumption of from 45 to 50 per cent., that 
being accounted for as to 20 to 25 per cent. by the 
reduced power required, the balance being due to 
improved propelling machinery. Since the war his 
company had been associated with the conversion of 
139 merchant vessels to run under superheated steam 
conditions, ranging from small coasters up to large 
vessels, the reduction in coal consumption being from 
13 to 10 tons per day in the case of the small vessels 
and from 175 to 145 tons per day with the larger 
vessels. By such improvements in machinery the 
fuel bills had been reduced by from 15 to 30 per 
cent., in addition to which there was a reduction in 
boiler-room personnel, the elimination of calls at 
some foreign bunkering station, and increased cargo- 
carrying capacity. The capital cost of those machinery 
improvements had been covered by savings in fuel 
only over a period of from eighteen months to two 
years. An outstanding case of improvements to 
machinery occurred about five or six years ago, when 
Mr. John Johnson completely changed the pro- 
pelling machinery and propellers of the Canadian 
Pacific liner ‘‘ Empress of Australia,” and as a result 
the vessel averaged 194 knots on 150 tons of fuel oil 
per day compared with her previous average of 
164 knots on 205 tons of fuel oil per day. 

Mr. N. H. Burgess drew a comparison between the 
very economical steamer mentioned in the paper and 
the same vessel designed on the ** Arcform ”’ evolved 
by Sir Joseph Isherwood. It was pointed out that 
tests on “ Arcform ”’ models were being carried out 
at the National Physical Laboratory under the 
supervision of Mr. Baker, the tests being for a vessel 
395ft. in length. Ten or eleven models had been 
tested covering block coefficients of about 0-60 to 
()- 80, the block coefficients being taken on the normal 
breadth line and not at the maximum breadth at 
L.W.L. The results of those tests showed a surprising 
reduction in resistance when compared with normal 
form. There was a consistent saving in effective H.P. 
varying from 9 to 11} per cent. at all working speeds 
in vessels of 0-68 and 0-80 block coefficient, 6 to 7 per 
cent. being obtained in the finest model tested, which 
was about 0-60 block coefficient. Sir Joseph Isher- 
wood was also having propelled models tested with 
the object of getting the best combination of pro- 
peller and stern arrangements, and the results 
obtained so far were in agreement with the pro- 
pulsive coefficients shown in Fig. 1 of the paper. 

Mr. John Johnson, in a written communication, 
said it was certainly desirable that the inducements 
which could be offered to owners of tramp tonnage 
to replace their older vessels with new ones of much 
higher efficiency should be more widely known. 
Whatever was the most suitable speed to adopt for 
new tonnage, the vessel’s form should be such as 
would permit of a reasonable increase in speed if 
called for, without undue expenditure on power, 
and the propelling installation should be of a type 
which would enable the additional power to be 
developed without impairment of reliability or undue 
decline in efficiency. In a steam installation that 
necessitated boilers which would yield an appreciable 
increase of output above the normal, and an engine 
of the requisite flexibility with some overload 
capacity. 

Improvements in hull form, rudders, &c., were 
available, irrespective of the mode of propulsion 
adopted, and the authors had contented themselves 
with enumerating the types of propelling machinery 
cligible for ships of the class under review, without 
expressing a predilection in favour of any. But 
they had emphasised the importance of capital cost 
in relation to fuel economy, and designers and 
builders of improved machinery must not lose sight 
of that. In making comparisons, however, it was 
important that where there was a saving in machinery 
weight and weight of bunkers, the combined effects 
of which might be considerable, the matter should 
be carried to its logical conclusion so that the com- 
peting systems were compared on an equivalent 
basis of cargo deadweight and capacity. In his 
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into account. For example, the use of a simplified 
geared turbine in conjunction with improved tank 
boilers would make an exceedingly ight installation, 
and would have a fuel consumption 30 per cent. 
less than the figures quoted in the paper. Those 
circumstances should be brought to the notice of 
interested parties in terms of first cost and operating 
expenses. 

Sir John Biles, commenting on the remark of 
Mr. Summers Hunter concerning the improvement 
in the performance of the “* Empress of Australia ” 
when the propelling machinery and propellers were 
changed, said that, in making such a comparison, it 
was necessary to know something of the circum- 
stances. The ‘“‘ Empress of Australia’ was started 
before the war and finished after the war. When 
bought by the C.P.R. she was fitted with a Féttinger 
transformer and was driven by machinery of the 
turbine type running at 800 r.p.m., and the coal- 
fired water-tube boilers were adapted to oil burning 
during the process of completion. A comparison 
between that condition of things and modern turbines 
ought not to be made without the circumstances 
which he had mentioned being known. 

Mr. James Hamilton said the tramp ship owner 
was still an important factor in world transport of 
goods, and the demand for speed was in the neigh- 
bourhood of 10 to 13, or even 14 knots, rather than 
the 9 to 12 knots mentioned in the paper. In addition 
to the limitations of breadth of docks and locks, and 
also the draught of rivers, there was a desire for more 
frequent and regular service between ports which 
tended to keep the vessels within reasonable dimen- 
sions. Referring to the mention of the “ cod’s head 
and mackerel tail” in the paper, Mr. Hamilton 
said that was an old phrase and appeared in books 
on naval architecture as far back as 1802, and that 
type of construction was then considered wise to a 
certain extent. Some papers just recovered of old 
shipyard records from Brocklebank’s shipyard, 
Whitehaven, referred to experiments on models 12ft. 
long over a range of 74ft., and they were conducted 
by a Swede named Chapman, who advised the com- 
pany in 1792. It was very interesting to find that 
work almost duplicated in Charnock’s book of 1802, 
where he advocated sections almost identical with 
those that were being found most suitable at the 
present time. That happened after the Napoleonic 
wars, and indicated that the pioneers of those days 
were not far behind modern naval architects. It 
would be helpful if the authors would give an indica- 
tion of the mid-body they favoured, because that 
had a material influence on deadweight. Did they 
prefer the ’midship section of the 1792 frigate, the 
** Great Eastern ” of 1858, the ‘“* Montana ”’ of 1872, 
or to-day’s square section. 

Mr. John T. Batey, in the course of a short reply 
to the discussion, agreed with Dr, Robb’s suggestion 
that journeys to the River Plate should not be com- 
pared with the North Atlantic service. The whole 
point of the paper was to demonstrate that whilst 
scientific research had been applied to the large 
liners and passenger vessels it was also now being 
applied to the more humble tramp steamer, and the 
owner, when ready to place orders for new vessels 
of that class, could be assured that they would be 
constructed in accordance with the latest scientific 
investigations which the Institution and other similar 
bodies had been carrying on during the past few years. 

The other paper read on Wednesday morning was 
on ‘* Tonnage Measurement,” by N. Gustaf Nilsson. 

TONNAGE MEASUREMENT. 

In this paper the author traces the development of tonnage 
measurement from G. Moorsom’s original system in 1852 up 
to the present revision of international erry: regulations 
which have been undertaken by the League of Nations Expert 
Committee. He then goes on to discuss some of the deficiencies 
of the present method of tonnage measurement and illustrates 
its inconsistencies with respect to different types of ships in 
different countries and ports. Agreeing that a compromise 
must be effected, Mr. Nillsen asks whether it should not give 
the greatest accuracy age 16g with the greatest simplicity. To 
this end he proposes that the displacement or external volume 
of the ship should be employed for tonnage measurement, and 
expressed in cubic metres or volume tons of 100 cubic feet, 
which, if adopted, this rule would have the effect of doing away 
with expressions for underdeck tonnage, gross tonnage, and net 
tonnage. Selecting a displacement up to 85 per cent. of the 
moulded depth, such as is used in the International Load Line 
Rules for determining the coefficient of fineness, the author has 
worked out draft international tonnage measurement rules 
which have the effect of reducing the Expert Committee’s 
ninety-one articles to only twenty-one articles, which could be 
still further simplified. The advantages of such a system, he 
points out, would be an essentially simplified procedure in 
tonnage measurement, re-measurements would be but rarely 
required, the measurement would have no eftect on the sea- 
worthiness of the ship, and there would be better correspondence 
between the .tonnage and deadweight as well as the cubic 
capacity. These points are illustrated by tables and curves. 
A further advantage of the method described would be, the 
author considers, to give a greater freedom for the naval archi- 
tect in designing the ship and larger scope for sound improve- 
ment of ships’ types. 


Sir John Biles said he had been a member of the 
Tonnage Committee appointed by the Government 
in 1905 to consider the question of the incidence of 
tonnage so far as it affected harbours and Dock 
Boards. The Cunard Company and the Mersey Dock 
and Harbour Board had disagreed because, whilst 
the Dock Board was building docks suitable for ships 
700ft. and 800ft. long, they found the percentage of 
the net tonnage to the gross tonnage was steadily 
falling, so that although the ships were bigger they 
paid less for the use of the dock than before. Normally 





experience, many comparisons of that kind were 
vitiated because those facts were not properly taken 





it would be considered that a ship should pay in 





proportion to the space occupied in a dock, but in the 
old days, when sailing ships were real competitors 
with steam ships and the latter were struggling to 
make a living, the ability to pay was taken imto 
account, and that was one method of doing it. The 
author now suggested that there should be a displace- 
ment basis. Looking at it from the ideal point of 
view, what should be contributed was something 
dependent on the length, breadth, and draught of the 
vessel, and to a very large extent the author’s dis- 
placement method was the same thing multiplied by 
a factor which was not constant and which was called 
the block coefficient. To that extent the author made 
what appeared to be a very satisfactory proposal 
from the point of view of services rendered. From the 
point of view of ability to pay that must necessarily 
vary all the time and at the present moment there was 
probably not a shipowner who had any ability to pay 
anything. The dock owner, however, must do some- 
thing and the principle of the ability to pay was 
much more fluctuating than the dimensions of the 
ships. The author’s suggestions had not led to any 
definite results owing to the conservative nature of 
the problem ; all ships in the world were measured 
by another system, and to alter that would mean an 
enormous amount of work. Hence he could not 
help feeling that the author’s efforts would have to be 
merely a labour of love. 

Mr. E. W. Blocksidge said it was eight years since 
the subject of tonnage measurement came before the 
Institution, when he himself presented a paper dealing 
with it. The regulations, however, were so difficult 
to interpret that their application to the measurement 
of vessels was not understood by the majority of those 
concerned, but it was to be hoped that the present 
paper would lead to international uniformity of 
tonnage measurement. From that point of view it 
was unwise to suggest an alternative, which could 
only hinder efforts towards agreement. Briefly, the 
author proposed a system based on displacement 
measured to a moulded draught at 85 per cent. of the 
moulded depth of the ship and was prepared to throw 
overboard, as flotsam and jetsam, a world-wide system 
which had been in operation since 1854. Surely it 
was possible to exercise a little common sense with 
the object of smoothing the anomalies and intricacies 
of the present rule and eradicating the differences 
between national, Suez, and Panama Canal regula- 
tions. The shipowner, as a matter of fact, was over- 
burdened with legislation. In order to obtain freedom 
for trade in any part of the world it was necessary for 
him to obtain British, Suez and Panama Canal, and 
American tonnage certificates, which was an expense 
and should be avoided. The difficulties encountered 
by shipowners under the administration of American 
tonnage laws when their ships passed through the 
Panama Canal in the loaded condition were extremely 
irritating, and he appealed to the author to use 
his influence in Sweden and at any future Con- 
ference at Geneva to proceed on the lines suggested 
in his (the speaker’s) paper of 1925. He was 
convinced that it was only by adopting the British 
system of measurement for a basis of discussion that 
unification of tonnage measurement could be brought 
to a successful conclusion. 

Mr. A. M. L. Stephens entirely agreed with the 
author in preferring quite another solution to the 
tonnage problem than that contained in the Report 
of the League of Nations Committee on Tonnage 
Measurement. Whilst that Report would remedy a 
number of inequalities in the measurement in different 
ports, it would, on the other hand, perpetuate several 
very unfortunate effects produced by the present 
British tonnage rule on the design of ships, and it 
would add at least the danger of another one. It was 
unfortunate that any tonnage rule should actually 
discourage really permanent and. efficient means of 
closing such spaces as shelter decks and_ bridge 
erection. The deduction for propelling power had, of 
recent years, caused the naval architect more and 
more difficulty. With more efficient ships and with 
new types of machinery, the space allotted to the 
engine-room had become smaller. Nevertheless, the 
designer, in many types of ship, was virtually com- 
pelled to devote to it the same amount of space as he 
did fifty years ago, with the result that the ship 
carried a certain amount of quite useless space all 
her life. From the point of view of the builder the 
author’s suggested solution should be welcomed, 
because it would be a great help to be rid of the com- 
plications and uncertainties of the old rule, The 
solution proposed was logical and simple, and for that 
very reason would probably not be adopted. 

Mr. J. B. Hutchison (President, Shipbuilders’ 
Federation) said the present tonnage measurement 
rules were of a very patchwork nature, built up over 
many years, and with the development of both ships 
and machinery they were difficult to apply. He was 
speaking for many of his shipbuilding colleagues in 
saying that the time has come when serious con- 
sideration should be given to the possibility of a 
complete overhaul of the tonnage regulations. It was 
true that the present rules had been in existence for a 
long time and that any complete revision might not 
be possible without serious difficulties. It seemed to 
him, however, that rather than give any. approval to 
the Geneva proposal—which in effect continued the 
existing anomalies—this country ought to give a lead 
in testing a simpler system which would be fair 





to all interests. Shipbuilders felt that the time had 
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come when voit should be done to bring the 
tonnage measurements into such a form that they 
took account of modern requirements. 

The Author said his object in writing the paper was 
to endeavour to secure a reconsideration of the whole 
matter at a time when it was being taken in hand by 
the League of Nations, notwithstanding that it had 
been discussed many times before. 

The meeting then adjourned 
morning, April 6th. 


until Thursday 


Tue ANNUAL DINNER. 


The annual dinner of the Institution was held 
at the Connaught Rooms on Wednesday evening, 
April 5th. The President, Lord Stonehaven, was 
in the chair, and the company of members and their 
guests numbered over six hundred, a good tribute 
to the vitality, and a new note of hopefulness for 
the future of the shipbuilding and marine engineering 
industries. In proposing the toast of ‘‘ The Royal 
Navy,” the President said that Great Britain had 
elected to give the world a lead in disarmament, 
and as a result, since 1914, the tonnage of the Navy 
had been reduced by 42 per cent., and the personnel 
by 35 per cent. Up to a point, Lord Stonehaven 
continued, that was a gesture which proved the 
sincerity of our intentions, but to persist in such a 
course, if it was shown clearly that other nations 
were not prepared to follow our example, would be 
sheer madness. In his reply, Admiral Sir Ernle 
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Chatfield, the First Sea Lord and Chief of Naval 
Staff, referred to this year’s naval programme of 
small ships, including cruisers, sloops, destroyers, 
and submarines, which were all ancillary to the 
Battle Fleet. He further pointed out that the Battle 
Fleet was getting old, and that, according to agree- 
ments made at the London Conference, no replace- 
ments could be made to it until, at the earliest, in 
1937. That meant that even if we started a regular 
naval programme of replacement for the Battle 
Fleet in 1937, some of our ships would have to last 
until they were thirty-seven years old. He did 
not find that a pleasing prospect. Admiral Chatfield 
then went on to describe at. some length the tactical 
and strategical advantages of the battleship, and 
said that it was on the Battle Fleet that the strength 
of our country depended, not only in war, but in 
the councils of peace. The toast of *“* The Mercantile 
Marine ”’ was proposed by Lord Stanley, the Financial 
and Parliamentary Secretary to the Admiralty, and 
Mr. W. J. McAlister, the President of the Chamber 
of Shipping of the United Kingdom, who responded, 
made a plea for a world reduction of tariffs and 
Government help in the removal of trade barriers. 
The toast of “‘ The Institution of Naval Architects ” 
was proposed in a very pleasing manner by the 
Right Hon. Stanley M. Bruce, the Resident Minister 
for the Commonwealth of Australia, and Lord 
Stonehaven briefly replied. 





(To be continued.) 








The Tipton Malleable Foundry. 
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WHE ot of malleable iron is, of course, a practice 
which has been carried out in Europe for at least 
two. centuries, and it is astonishing to contemplate 
the foresight of the ancient metallurgists and the success 
they managed to achieve with what is known as the 
‘“‘ white-heart ’”’ process. About a century ago the 
Americans, with their more convenient raw materials, 
evolved the “ black-heart”’ process, and this material 





has steadily gained favour in this country, although 
there are not very many large foundries in England 


to emphasise them here, before going on to a description 
of the works at Tipton, which we recently visited. 

The iron from which malleable castings are made is, 
of course, as brittle as a carret as it is originally cast, 
and requires annealing before it attains its ductile qualities. 
In the white-heart process the elimination of the carbon 
from the iron carbide, which is necessary to produce this 
change, is effected by packing the castings in iron oxide 
and subjecting them to heat, so that the oxygen in the 
iron oxide burns out the surplus carbon in the iron and 
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deposit carbon in the casting and revert to CO,. Especially 
is this the case with castings of widely varying cross 
section, some parts becoming “ over-cooked,” as one 
might say, while other parts are not sufficiently treated, 
as, obviously, the whole casting must be raised to the 
same temperature in the annealing furnace. 

The black-heart process, however, is quite different. 
The carbon is left in the casting, but it is dissociated from 














CUPOLA CHARGING CRANE 


the iron and is left as free graphite, which can be plairly 
seen under the microscope. Hence, the name “ black- 
heart.” This effect is produced by persistent heating 
in a non-oxidising atmosphere. As no oxidation takes 
place, it is immaterial that thin parts of a casting should 
continue to be subjected to the treatment while thicker 
parts are progressing. The result is a uniform annealing 





and consistent results. It is, of course, essential that the 





FRONT OF REVERBERATORY FURNACES 





TAPPING A FURNACE 


which employ it. One of them is that of Thomas 
L. Hale (Tipton), Ltd., Dudley Port, Staffs., of which we 
give several illustrations. 

Although the difference between the two types of malle- 
able iron is familiar to most engineers, it may be as well 


leaves more or less pure Fe. 
or should do so, is the production of CO, in the furnace, 
which, in combination with the carbon within the castings, 
produces 2CO; but the reaction is delicate and may be 
easily reversed. That is to say, the 2CO may easily 





The reaction which goes on, 





tion of white-heart malleable castings, but Mr 
decided that it would be better to go in for black-heart, 


THE FOUNDRY 


mixture of iron used for the castings should be appropriate 
to the process. 


The Hale foundry was originally laid out for the nredoe- 
ale 
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especially if they could be made from. British materials 
hitherto English black-heart had been made with 
foreign raw materials. 

After a study had been made of both the English and 
American practices, it was decided that neither was 
completely satisfactory nor economic. The English 
practice was to tap the metal directly froma cupola, 
and the American to melt in a reverberatory furnace. 

The cupola is efficient as regards melting, but may be 
rather erratic in its product. On the other hand, the 
reverberatory furnace will produce a homogeneous 
product, but is relatively inefficient as a melting unit. 
It was, consequently, decided to combine the two, the 
cupola being devoted entirely to melting and the second 


furnace receiving the molten metal for further treatment | 


befcre casting. By these means the best characteristics 
of each furnace can be utilised. 

The company built three pairs of furnaces, each with 
a capacity of 15 tons of metal. We give an illustration 
of the fronts of these furnaces—that is to say, the tapping 
side of the reverberatory section. The cupolas are, of 
course, fired with coke, and the reverberatories with 
purified producer gas. Both the gas and the air are 
preheated in regenerators beneath the furnace, and are 
projected into the furnace from opposite sides near the 
tront. Each of these units is capable of producing 60 tons 
of molten metal a day, and one is laid off in rotation 
for repair. 

The composition of the furnace charges is exactly 
calculated and the ingredients are weighed, so that a 
predetermined result ean be obtained, and as a check 
the furnace slags are carefully scrutinised, as they 
frequently furnish more information regarding the working 
of the furnace than the metal itself. @ 

The raw materials are delivered to the loading stage 
of the cupolas by an electric-crane with a jib 85ft. long, 
of which we give an illustration. It can be equipped with 
an electro-magnet for lifting pig iron and scrap. 

The moulding procedure in the foundry does not require 
much comment, as it follows orthodex practice, but we 
were rather impressed by the comparative preponderance 
of hand moulding, as against machine moulding; but 
this is, cbviously, accounted for by the wide diversity 
of the products. There was, however, one characteristic 
of this part of the works that struck us very forcibly. 
Many of the men went on with their work regardless 
of the fact that the mid-day “ buzzer’ had blown and 
took care to finish off the job in hand before they stopped. 
It was obvicus that the personality of the leader had been 
impressed on the workers, and that the men were working 
freely and happily. 

Another observation of a rather similar character was 
the absence of crane facilities for taking the molten 
metal from the furnaces to the moulds. On commenting 
on this apparent lack of facilities, it was peinted out to 
us that if a charge-hand had to go to the furnace himself 
to get his supply of metal, he, personally, was responsible 
for it being in the proper condition for pouring, and there 
was no opportunity, should wasters, perchance, be pro- 
dueed for shifting the responsibility. The scheme 
appears to work very satisfactorily, especially in view of 
the fact that no very large single castings are made. 

The castings, as they are taken from the moulds, are, 
of course, hard and brittle, and have to be annealed, which 
is effected in a battery of ovens towards the end of the 
foundry. We give an illustration of some of these — 

In the black-heart process, it is only nm 
subject the castings to a heat treatment to effect the 
annealing, and, consequently, they might be merely 
packed into the oven bare to get the desired. result. But, 
in order to prevent their distortion when hot, they are 
packed in an inert sandy material in circular boxes. 
Cireular boxes are used, as they are more resistant to 
distortion “themselves, than are rectangular boxes, 
although they do not pack into the ovens so snugly. 
The firm, however, considers that the extra space in the 
ovens required is justified by the product. 

The ovens are heated by Mond gas and their tempera- 
ture is most carefully controlled with the assistance of 
recording pyrometers, so that the appropriate rate of 
cooling is maintained. The records of each heat are filed 
away for future reference if necessary. We reproduce 
one of these records to show the cycle of temperatures 
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to which the castings are subjected. The ovens hold 
from 28 to 32 tons of castings apiece, and the gas supply 
is controlled by valves fitted to each burner, while a 
volume indicator is attached to each valve. 

After annealing the castings are passed on to the 
fettling department, where they are trimmed up by 
grinding, or blasting with chilled steel shot, but we were 
pleasurably impressed with the small amount of dressing 
which these castings required. 

Having noted how carelessly the finished castings were 
handled—just as one would treat a bag of black bolts— 
we invited our host to “torture” some of the castings 
to see what they would stand. Taking some specimens 
at random from a pile we took them into the shops for 
the ordeal. One had a rectangular section of some jin. 
by #in., and it could be folded over to 180 deg. without 
fracture, while it only just failed under a torsional stress 
of the same degree applied with a pinch bar in the vice. 
The fracture had a silky appearance—not the crystalline 
effect’ commonly associated with castings. Another 
specimen was a Zin. T piece pipe fitting. The smith ham- 
mered one of the branches together, with moderate blows, 
until the diameter was reduced by about one-half without 


there being any signs of cracking, and it was only when 
the two sides nearly met that any cracks appeared. 

Thinking that it was possible, in the course of such 
treatment, that the metal had opportunity of recovering, 
to some extent, during successive blows, we sugges 
that the opposite branch—it was that of the same 
fitting, which had already jarred—should be crushed 
suddenly. A stalwart young striker, with an 18 Ib. 
hammer, gave it the heaviest blow he could. The fitting 
collapsed flat, and although it did crack, the cracks did 
not extend through the whole thickness of the metal. 











Modern Cargo Steamers.* 


IN connection with a paper read by Mr. John Johnson 
before the: Institution of Naval Architects last year 
on “* Fuel for Merchant Ships,” it was suggested by Mr. 
R. L. Dalgleish, in the discussion, that the paper dealt 
with the liner rather than the tramp ship. The object of 
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Fic. 1—ESTIMATED PERFORMANCE OF TRAMP 


the authors in presenting this paper, entitled ‘* Considera- 
tion of the Improved Forms of Modern Cargo Steamers 
and the Effect on their Operating Costs Due to their Low 
Fuel Consumption,” is to show what has recently been 
achieved by British shipbuilders and marine engineers in 

producing highly efficient tramp ships which will enable 
British shipowners to compete successfully with their 
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FIG. 2—ESTIMATED COAL CONSUMPTION OF TRAMP 


foreign rivals. The authors state that it is well known that 
some shipbuilders have been investigating the question of 
producing a hull form for an ordinary tramp steamer that 
can be driven from 9 to 12 knots with the minimum horse- 

power, and with consequent economy in operation. They 
then proceed to review the efforts made by naval architects, 

shipbuilders, and engineers to achieve this end, and make 


reference being made to the modern triple-expansion 
steam engine, the builders of which have, by introducing 
superheated steam, higher steam pressures, forced 
draught, stage heating, poppet valves, and more efficient 
auxiliaries, greatly reduced the fuel consumption. The 
authors warn engine builders, however, not to exaggerate 
their claims for these devices, as cases have arisen in which 
claims for economy have not been substantiated, with the 
effect that new orders have been held up indefinitely. 
In dealing with fuels, the possibility of a greater use of 
pulverised coal is indicated if only makers of pulverising 
plant can reduce the first cost of such machinery. The 
advisability of making provision for the alternate use of 
either coal or oil fuel in a tramp steamer is also suggested. 
After briefly discussing cargo handling machinery require- 
ments, particulars are given of a modern 9000-ton dead- 
weight tramp steamer and its estimated performance. 
The outline of the ship is shown in Fig. 3, and below it the 
principal particulars of the hull and machinery are given. 
Fig. 1 gives curves which show the shipbuilder’s estimated 
performance of such a steamer. It will be noted that the 
curves reproduced on a base of speed include those 
" » 

of circular C or ——;— < 427-1; overall propulsive 
p3 vs 

namely the effective horse-power derived from 


efficiency, 
and the 


the naked model divided by the steam per I.H.P.; 

; Se So a iF 
Admiralty coefficient LHP: rhere is also a curve giving 
coal consumption per day, based on an engine consumption 
of 1-25 lb. per I.H.P. with Tyne coal at about 14s. 6d. per 
ton. Fig. 2 shows estimated coal consumption for voyages 
on a service between this country and the River Plate. 
In addition to the estimated figures for fine-weather trial 
and fine-weather voyage conditions, two actual service 
results on a similar voyage are given in A and B. The 
average of these best and worst voyages gives, it will 
be noted, a speed of about 9-32 knots on a consumption of 
17 tons of coal per day for all purposes. Expressed in 
another way, on a voyage from Emden to Rio loaded; Rio 
to Buenos Aires in ballast, and Buenos Aires to London 
loaded, the total coal consumption for all purposes in port 
and at sea was 1161 tons, and the round voyage occupied 
eighty-nine days from Emden to the United Kingdom, 
fifty-nine of which were at sea. This consumption com- 
pared with a figure given by a shipowner for a post-war 
8500-ton steamer, which required 1800 tons of coal for the 
same round voyage, shows that it will pay shipowners to 
look into the question of investing in new economical 
tonnage. 








WORLD PETROLEUM CONGRESS. 


Tue Institution of Petroleum Technologists has 
organised a World Petroleum Congress, which will open 
at the Imperial College of Science and Technology, South 
Ke: m, on Wednesday, July 19th, and end on 
Tuesday, J’ uly 25th, 1933. Morning and afternoon sessions 
will be held at 10.30 a.m. and 2.30 p-m. respectively. 
The papers and discussions will be as follows :- 

Section.—July 20th: Modern Developments 
in Geological Exploration. July 21st: Geological Sig- 
nificance of the ional Distribution of Oilfields. July 
24th: Geological Aspects of Oilfield Development. 

Engineering Section.—July 20th: Drilling. July 2lst : 
(i.) Production; (ii.) Gas Collection and Treatment. 
July 24th: (i.) Oil Collection and Treatment ; (ii.) Trans- 
port of Oil. July 25th: (i.) Safety in Plant, Corrosion, 
Fire Prevention and Control (Joint Session with Refining 
and Chemical Section); (ii.) Measurement of Oil in Bulk 
(Joint Session with Standardisation Section). 

Refining and Chemical Section.—July 20th: (i.) Hydro- 
genation; (ii.) Bituminous Materials; (iii.) Nomen- 
elature from the Legal — (Joint Session with the 
Standardisation Section). July 2Ist: (i) Extraction Pro- 
cesses for the Refining of Oil; (ii.) Kerosine. July 24th : 
(i.) The Refining of Cracked Gasolines and the Use of 
Inhibitors for Gum Prevention ; (ii.) Fuels for High-speed 
Compression Ignition Engines; (iii.) Knock-rating of 
High-speed Compression Ignition Engine Fuels. July 
25th: Safety in Plant, Corrosion, Fire Prevention and 
Control (Joint Session with Engineering Section). 

Standardisation Section.—July 20th: (i.) Nomencla- 
ture from the Legal Aspect ; (ii.) Testing of Bituminous 
Materials. July 21st: (i.) Determination of Gum in 
Gasoline ; (ii.) The Tendency to Smoke of Kerosine ; 
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Length overall 
Beam extreme 
Load draught M 
Load displacement 
Block coefficient . 
Maximum designed 
loaded speed 
Gross tonnage 
Net tonnage 


Machinery .. 
Cylinders. . 
Stroke 

Boilers. . 
Diameter. . 

- Length 
Pressure .. 
Draught .. 


39000 


440ft. 6in. 
56ft. 2hin. 
24ft. 94in. 
12,635 tons 
0-749 


103 knots 
5484 
3220 
FIG. 


brief reference to the methods which have been adopted 
to develop modern cargo ship forms and highly economical 
propelling machinery. On the hull side, tank tests, 
improved propellers, improved stern frames and rudders 
are mentioned, while on the engine side the wide choice of 
propelling machinery available is indicated, particular 








* Institution of Naval Architects, Spring Meeting, 1933. Précis. 
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Triple expansion 
23}in., 40in., 68in. 
48in. 

2 8.E. Scotch 
15ft. 6in. 

1lft. 6in. 

220 Ib. per sy. in. 
Forced 
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Boilers (continued) 
2 a ‘ 
eating surface 
Auxiliary boiler .. 


225 deg. Fah. 
5020 sq. ft. 
Scotch 

13ft. 6in. 

Llft. 6in. 

220 Ib. per sq. in 
Forced 
Saturated 


TRAMP STEAMER 


(iii.) Viscosity and its Expression ; (iv.) Lubricating Oil. 
July 24th: Knock-rating. July 25th: (i.) Measurement 
of Oil in Bulk; (ii.) International Co-operation in 
Standardisation (Joint Session of all Sections); (iii.) 
Formal Adoption of Resolutions Passed during the Con- 
gress (Joint Session of all Sections). 

A series of social functions has been. arranged for the 
entertainment of delegates to the Congress. 
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A Twist Drill Grinder. 


> 


MVHE little grinding machine illustrated by line and 
| tone engravings on this page is the product of Jones and 
Shipman, Ltd., of Leicester, and is intended for the 
sharpening of drills from jin. to }in. in diameter. It 
consists of a 4 H.P. electric motor mounted on a suitable 
base plate and~driving through a belt a spindle carrying 
a grinding wheel at each end. One of these wheels is 
intended only for roughing purposes, and has an ordinary 
hand tool rest, but the other is fitted up with a special 
mechanism by which the shape of the drill point may be 
accurately formed with the correct angle and the correct 
lip clearance with a perfect roll. Both angle and clear- 


is indicated in Figs. 2 and 3 at A. Between centres on its 
vertical side a ‘“‘ swing bracket’ B is carried, and to this is 
firmly attached the “* main body ”’ C. The drill holder is 
mounted on a part K of the “ main body ” able to swing 
about a horizontal axis very nearly at right angles to the axis 
of the grinding wheel spindle—see detail drawing in 
Fig. 3. But the actual position of this axis relative 
to the spindle depends upon the .position of the 
“ swing-bracket.’”” While dealing with this swivelling 
part of the ‘ main body,” it should be observed that the 
drill holder may be fed in a direction along the axis of the 
drill by the use of a small handle D, running over a 








Roughing 
Wheel 







will he noticed that if the swinging part of the “ main 
body ” is té6 be swung about its axis, the rod J must be 
raised. Referring now to the lower end of this rod, it 
will be seen by an examination of the drawing that it 
can only rise by swivelling the short arm H about the 
cylindrical pin G in a horizontal plane at the same time 
that it turns it in a vertical plane about the projection of 
the swing-bracket. This motion necessarily means that 
the swing-bracket swivels on the centres of the “ triangle,” 
with the consequence that the drill is.fed slightly into the 
wheel. Thus the drill is swung downwards about its point, 
twisted on its axis, and slightly fed inwards whenever the 
swinging part of the main body is depressed. The mechan- 
ism may be adjusted to vary the clearance, point angle, &c. 
The angular position of the arm E relative to the “ triangle,” 
of course, settles the point angle. It is clamped in any 
desired position by a nut. The knurled knob F carrying as 
it does the cylindrical pin G, is responsible for adjusting 
the degree of clearance, for the closer the pin approaches 
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Fic. 1--TWIST DRILL GRINDING 


ance may be varied according to requirements by the use 
of knurled knobs. Once the drill has been adjusted in 
its holder, the machine takes charge and eliminates all 
those errors that may arise through human failure. 
Though very simple to use, the mechanism is some- 
what complicated to describe. In the tone engraving, Fig. 4, 
the position of the drill can beseen. It is first mounted in the 
detachable holder illustrated in Fig. 3. This holder has 
marked upon it a gauge line to which the cutting edges of 
the drill are set, and it will also be noted that it is sym- 








metrically formed, ‘Thus as the machine grinds one edge 
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DRILL HOLDER. 


FiG. 3—DETAILS OF MECHANISM OF TWIST DRILL GRINDER 


of the drill at a time, it is only necessary to turn over the 
holder on its seating on the mechanism to ensure that the 
second cutting edge is ground exactly symmetrical with 
the first, and that the point of the drill shall be truly 
central. The manner in which the curiously shaped holder 
fits on to the slide of the mechanism and is registered into 
place by lugs is better seen from the drawings than it can 
be described. 

The whole of the mechanism is carried by a triangular 
piece able to swing about an axis behind its horizontal 
side. We have termed this piece “ the triangle,”’ and it 











THe ENGINEER” 
MACHINE 


quadrant plate. This handle is pivoted at a point near 
the holder and a pin on a secondary arm butts against the 
back of the drill holder. At the end of the horizontal arm of 
the triangle nearest the grinding wheel there is pivoted 
a short arm E, on the end of which there is a knurled 
knob F, capable of sliding up and down a vertical groove 
and carrying on the inner side a cylindrical pin G with its 
axis vertical—see detail on Fig. 3. This pin is thus 
movable in a nearly vertical groove in a short arm H 
capable of swivelling about a horizontal projection of 
the ‘‘swing-bracket”’ B. A rod J is mounted by a ball 



































joint on the arm H and connected at its upper end by a 
similar ball joint to the swinging part of the ‘“‘ main 
body.” 

In operation the drill in its holder is placed in the 
slide of the swinging part of the “ main body ” in such a 
way that the point of the drill lies on the axis about which 
it swings. The swinging motion alone would give the 
ordinary, frequently used, conical shape to the point’ of 
the drill, but the rest of the mechanism superimposes on 
this movement another by which the cutting edge is 





strengthened while adequate clearance is secured. It 





FIG. 2—ELEVATION OF TWIST DRILL GRINDER 


the axis of the projection of the “ swing-bracket,”’ the less 
far will the latter swing when the rod J is raised. In this - 
connection there is a refinement that is worthy of mention. 
Any position of the knob J causes a corresponding inward 
feed of the drill, independent of its diameter. In order 
that it may be unnecessary to readjust at this point for 
drills of various diameters, that part of the “ main body ” 
which carries the centres about which the other part 
swivels is mounted on a slide. Before setting the drill in 
its holder it is “‘ gauged ”’ in the jaws at the end of the 
slide, and the slide is clamped into the position set by 
the diameter of the drill. This device compensates for 
the different drill diameters. Lastly, it should be noted 
that by swinging the “ triangle’ and clamping it in any 
desired position by means of a knurled knob, the position 
of the point is variable across the side of the wheel. 
A wheel truing diamond is mounted in the wheel 
guard. Obviously, the result of truing the side of the 











Fic. 4—USE OF THE GRINDING MACHINE 


wheel will be to throw the mechanism out of alignment. 
To compensate for this effect, the “triangle” is made 
adjustable along its horizontal axis, and a bar is provided 
which, when placed between the centres of the triangle, 
serves as a gauge by which to set it correctly relatively to 
the wheel. 

The machine is, of course, capable of grinding metric 
drills as well as English. Two drill holders are provided, 
one of which is suitable for diameters from 1 mm. to 3 mm. 
and the other for diameters from 3 mm. to 10 mm. An 
additional holder to accommodate drills down to 0-010in. 
is also manufactured. 








Unprer the repeated shocks of the recent southern 
California earthquake, the welded seismic-braced Edison 
Building at Los Angeles suffered no damage, according to 
H. H. Tracy, structural engineer, Southern California 
Edison Company. The building, consists of thirteen office 
floors and three penthouse floors. 
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Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


RAIL AND ROAD. 


Sir,—I was very interested in Mr. C. E. R. Sherrington’s 
impressive “ Railways and the Nation” in last week's 
issue, and your leading article referring to it; but it 
appears to me at all events that unless early and drastic 
action be taken by the railways the statistics shown will 
continue to depreciate from their point of view. It, 
therefore, might be well if the railways would pay even 
more concentrated attention to the simple facts at issue, 
which may be summed up as lost traffic on account of 
the roads offering better conditions, such as lower rates 
and door-to-door delivery. These two conditions are, I 
think, incontrovertible and there seems no hope of amend- 
ing them by anything but direct methods; legislative 
restrictions may be given up as next to useless, observing 
that road-users’ organisations are commencing to protest 
(not without cause) against existing taxation, and that the 
main result of the Salter Report will apparently be to 
divert road transport dividends to taxation rather than 
traffic back to the railway. 

No doubt the replies to the recent appeal by the chief 
commercial superintendent of the L.M. and S. Railway 
will have shown what is required, and as to fares, Mr. 
Sherrington’s average of 3d. a mile might be quoted as 
a reasonable figure to be free of all absurd and irritating 
restrictions. Freight traffic requires a drastically simplified 
rate-book with door-to-door as well as station-to-station 
rates for all traffic; I am aware that this would require 
legal sanction, but the fact remains that if the railways 
are to hold their own this sanction will have to be given, 
as well as sanction to quote their own rates when necessary, 
always provided that they are under the legal maximum. 

Kings Lynn, April 9th. J. G. B. Sams. 


THE JONES LOCOMOTIVE. 


Sm,—As mentioned by Mr. W. B. Thompson in his 
letter published in your issue of the 31st ultimo, the 4-6-0 
engine (or ten-wheeler, as it used to be called) has long 
been a favourite type in America. It was brought out 
there by Septimus Norris in 1847, in which year the 
initial example was built by R. Norris and Son for the 
Philadelphia and Reading Railroad. In those early days 
it was a comparatively crude affair, with a Gothic fire-box. 

In the matter of the employment of large outside 
cylinders in British practice, the case cited by Mr. 
Thompson, in which a 26in. cylinder was used, was, of 
course, exceptional. The engine in question, No. 446, of 
the old L. and S.W.R., was rebuilt by Mr. Adams in 
February, 1888, as a Worsdell-von Borries compound, one 
of its two 18in. cylinders being replaced by a 26in. low- 
pressure one. . As pointed out by the late Mr. 'E. L. 
Ahrons, this latter diameter for an outside cylinder was 
rendered feasible (1) by the driving wheels being 7ft. (or 
thereabout) in diameter ; and (2) by the fact that the big- 
ends worked on the inner side of the coupling rods. Even 
so, a large hole had to be cut in the frame to accommodate 
the 26in. cylinder. The centres of the cylinders were thus 
6ft. 14in. apart, as before. Further, it must be remembered 
that the low-pressure cylinder was on the right-hand side 
of the engine, a position that would afford greater clearance 
transversely, in relation to the load gauge. 

The engine referred to, No. 446, was one of a batch of 
twelve 4-4-0’s, Nos. 445-456, which had been con- 
structed to Mr. W. Adams’ designs by Robert Stephenson 
and Co. in 1883..: They had 18in. by 24in. outside cylinders, 
7ft. lin. driving and coupled wheels, and_ 160 lb. steam 
pressure. Except for-the features incidental to the 
Worsdell-von Borries two-cylinder compound system, and 
the provision of the 26in. cylinder, the said engine under- 
went no other alteration. Mr. Adams, however, was not 
satisfied with it as a compound, and in 1891 he had it 
converted to its original single-expansion type. 

Stevenage, Herts, April 11th. F. W. Brewer. 








The Iron and Steel Industry. 


Tr will be recollected that in its first report on April 8th, 
1932, the Import Duties Advisory Committee made special 
reference to the position of the Iron and Steel industry. 
It was “satisfied,” it said, “‘ that the maintenance of a 
prosperous Iron and Steel Industry in the highest degree 
of efficiency is essential to the economic progress of this 
country, while from the point of view of national security 
it must still be regarded as vital.” It reached the con- 
clusion that in existing conditions of world ‘competition, 
such maintenance was impossible without protectve 
measures, and accepted the preliminary proposition that 
the Industry should be adequately protected and pro- 
tected at once. In arriving at this conclusion, the Com- 
mittee had in mind, as stated in a later report, not only 
the interests of the heavy Iron and Steel Industry and of 
the nation generally, but also the interests of the users of 
semi-finished iron and steel products who had been among 
the largest importers of foreign iron and steel. ‘‘ Although 
the very low prices at which they have been able to obtain 
these products have enabled some manufacturers to make 
very large profits, there is no doubt that should our native 
Iron and Steel Industry succumb to foreign competition, 
these secondary industries would be gravely imperilled. 
In the long run, therefore, these users of semi-finished 
products are as vitally interested in the maintenance of a 
prosperous Iron and Steel Industry in this country as are 
the producers themselves.” 





Proceeding from these assumptions, the Committee 
recommended the imposition of a temporary duty of 
334 per cent. on a wide range of iron and steel products 
pending the formulation of proposals of a more permanent 
character. In a later report the Committee stated that 
further investigation of the position led “to the con- 
clusion (that had been reached in almost all previous 
inquiries into the Industry) that the grant of protection 
would not suffice to place the Industry in a position to play 
its proper part in the national economy unless it were 
accompanied by a considerable measure of reorganisa- 
tion,” and on the invitation of the Government the Com- 
mittee undertook to endeavour to arrange for such re- 
organisation.to be carried out. A representative meeting 
of the Industry was accordingly called by the Advisory 
Committee on June 3rd, 1932, when Sir George May, as 
Chairman of the Committee, suggested to the conference 
the appointment of a number of Committees to prepare 
ascheme. At that meeting he made it clear that, provided 
the industry was prepared te carry through a satisfactory 
scheme of reorganisation, it was the intention of the 
Advisory Committee to recommend such a measure of 
protection as was necessary to make that scheme effective, 
and in the meantime to continue the existing temporary 
duty. As a result of that meeting, a National Committee 
of the whole industry was set up by the Advisory Com- 
mittee under the chairmanship of Mr. Charles Mitchell, 
chairman of Dorman, Long and Co., Ltd., and with Sir 
William Larke, K.B.E., director of the National Federa- 
tion of Iron and Steel Manufacturers, as secretary. This 
Committee proceeded to appoint a smaller Executive 
Committee and four Regional Committees for Scotland, 
the North-East Coast, South Wales, and for the remaining 
producing areas of the country, comprising the Midlands, 
Lincolnshire, and the North-West. bab-onsmntisoas were 
also appointed to deal with the special problems presented | is 
by the wrought iron, special steel, sail saattig: and steel 
forgings sections of the industry. 

These Committees had been at work little more than a 
month when the original period of three months fixed 
for the temporary duty expired, and the Government, 
on the recommendation of the Advisory Committee, 
extended this period for another three months, i.¢., until 
October 25th, 1932. When the situation came to be 
reviewed towards the end of that period, it was apparent 
that, although some progress had been made in certain 
sections of the industry, little advance had been made 
with the preparation of a general scheme of reorganisa- 
tion. The whole position was discussed at a meeting of 
the Executive Committee on October 10th, which Sir 
George May. attended, and a unanimous assurance was 
given that the Committee would press on with the prepara- 
tion of a scheme. On the strength of this assurance, the 
Advisory Committee recommended to the Treasury that 
the existing duty should be continued for a further period 
of not less than two years from October 26th, 1932, 
** subject to satisfactory progress being made in the pre- 
paration of a scheme of reorganisation and in putting the 
approved scheme into force.”” This recommendation was 
accepted by the Treasury and duly approved by the 
House of Commons. 

With a view to carrying this assurance into effect, the 
Executive Committee appointed a sub-committee con- 
sisting of their Chairman and Secretary, together with Sir 
Alfred Hurst, Principal Assistant Secretary, H.M. Treasury, 
in a consultative capacity, to prepare a scheme for their 
consideration. After amendment, this scheme was 
finally recommended by the Executive Committee to the 
National Committee on February 22nd last in the follow- 
ing terms :—*‘ That this scheme be referred to the National 
Committee and recommended for acceptance as providing 
machinery whereby the progressive organisation of the 
Industry may be achieved.”” The scheme was thereupon 
circulated to the thirty-four members of the National 
Committee, and at a special meeting on March 10th last 
the following resolution was moved after full discussion 
and carried by 26 votes to 6:—‘* This National Com- 
mittee accepts the memorandum dated February 22nd, 
and the general outline of the scheme referred to therein, 
and directs that it be forwarded forthwith to the Import 
Duties Advisory Committee, together with a statement of 
the measure of support accorded to it by this Committee, 
this action being in fulfilment of the undertaking given 
by the National Executive Committee on October 10th 
last to the Chairman of the Import Duties Advisory 
Committee.” 

In his letter of March 13th, 1933, submitting the scheme 
to the Advisory Committee, Mr. Charles Mitchell states 
that ‘“‘ of the six dissentients, three are makers of foundry 
pig iron, who, it is understood, did not object to the 
scheme per se, but considered that their interests were not 
sufficiently identified with those of the other producers 
of iron and steel to make it desirable that they should 
participate in the scheme. Of the other dissentients, one 
was a manufacturer of pig iron, one a wrought iron maker, 
and the other a steel maker.”’ 

The memorandum covering the approved scheme begins 
by referring to the great post-war problem of industry, 
not only of the iron and steel industry, but of industry 
generally, viz., that of correlating production and con- 
sumption. A satisfactory solution of this problem must 
involve a considerable measure of control of production, 
both international and also among producers in our own 
country and the authors of the scheme set out to con- 
stitute an organisation for the iron and steel industry which 
shall be able; on the one hand, to negotiate agreements 
with producers abroad, and, on the other, to apply the 
necessary degree of control at home. They realise, how- 
ever, that this control must not simply stabilise things as 
they are. There is considerable leeway to be e up in 
certain sections of the industry, both in equipment and 
in organisation. Further, while extensive tariff protec- 
tion is at present necessary against Continental producers, 
the memorandum points out “that the Government 
and Parliament will need to be assured that the interests 
of consumers of steel are properly safeguarded.” 

The National Committee sets out to achieve these objects 
by co-operative action within the industry. While recog- 
nising the importance of further amalgamations, whether 
of a horizontal or vertical character, it holds that these 
alone cannot provide a complete solution of present diffi- 
culties, and it proposes to build up a comprehensive 
national machinery for the industry within which the 
advantages of both combined action and individual enter- 





prise may be secured. This machinery consists of a dozen 
or so associations, each dealing with a group of products 
co-ordinated by an Iron and Btool Corporation of Great 
Britain, so organised as to give a reasonable balance of 
interests to the producing and consuming sections of the 
industry. 

The Associations would be a development of the many 
existing Associations of the industry, but would be fewer 
in number, far more compact and permanent in organisa- 
tion, and directed more definitely towards securing the 
progressive concentration of production in the more 
efficient plants and to the promotion of the export trade. 
Each would be autonomous in matters of purely domestic 
concern, but would be under the general guidance of the 
Corporation in questions of general policy, agreements 
and other matters affecting other sections of the industry. 
The Corporation would not own or operate any iron or 
steel works, and would have no power itself of interference 
with the rights of any individual producer. 

In addition to its co-ordinating and supervisory func- 
tions, it is contemplated that the Corporation would, on 
its constitution, take over the existing functions of the 
National Federation of Iron and Steel Manufacturers, 
which would then be wound up. 








SIXTY YBARS AGO. 


course of our perusal of old issues for the prepara- 
notes, we are struck frequently by the fact 
subjects that are discussed to-day were 
dae. # * gv ago in our columns, and sometimes 
ximately the coeeneees g dates. An example 
presented in our issues of April 11th, 1873, and that 
of April 7th of this year of grace. In the former our first 
leading article was entitled ‘ Ironclad Ships, ” and in 
the second “ The Armouring of Warships."" We may add 
that the Sen» yas accidental. Our leader 
of sixty years ago with the statement that “ we 
poi Fae to oe 6 gun much heavier and more powerful than 
t produced.” It continued, ‘“‘ What the 
preci ae wes of ~ weapon will be, whether 50 tons or 
tons, remains to be determined, but that it will be made 
and sent afloat, and that it will probably become the 
habitual naval gun of the first class, there can be no room 
to doubt. Now, if we can make such guns, it would be 
rash to assume that they cannot be made by other Powers 
as well, and it is quite certain that we have got no armour 
afloat ‘which wil resist them.” After alluding to the 
“* Devastation,” with her 12in, armour, in which the 
weight of armour that could be carried had reached the 
maximum weight, we went on to say that “ there is good 
reason for believing that if 12in. of armour were properly 
bestowed upon a ship, it would put the heaviest 
shells in existence at absolute defiance.’ Then we 
expressed the view that if ships were given two armoured 
skins, separated by 8ft., all shells—which were more to be 
feared then shot—would be exploded by the first skin 
and “‘ nothing but 7 nts would be left to get through 
the second plate, if they could.” We believe this idea 
was never put in practice, as far as actual armouring was 
concerned ; but the similarity between that method of 
armouring and the bulge which is used for protection 
against torpedo attack is obvious. When this article 
was written no one contemplated actions at ranges so 
long that the ships are invisible to each other and the 
shells drop from the clouds. The only consideration 
was what we now call vertical armour, and the armoured 
deck, which is, at the moment, regarded as all-important, 
was unthought of. The recent tendency has been to 
reduce the amount of vertical armour, but as we suggested 
in our article of April 7th, a reversion to it may become 
necessary. It is of some interest to note that after all 
these years 12in. armour is regarded as adequate ; but 
what different armour from that of sixty years ago, and 
what a difference in guns when, theoretically, a 12in. 
or 13in. shell can now pierce 12in. of armour at 17,000 yards, 
and 30,000 yards is contemplated as a fighting range ! 
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OBITUARY. 


ROBERT ORSETTICH. 


Tue General Electric Company, Ltd., announces with 
great regret that Mr. Robert Orsettich died in his home at 
Sutton Coldfield on March 31st, 1933, at the age of fifty- 
seven. Mr. Orsettich was the chief engineer of the G.E.C. 
engineering works at Witton for the past thirty years, and 
was largely responsible for the development of the engi- 
neering side of the company from its earliest beginnings. 
He was born in Trieste and was educated at the University 
of Vienna, after which he served with Lahmeyer and 
Siemens-Schuckert, which latter firm he represented at 
the Paris Exhibition in 1900. Previous to his joining the 
General Electric Company, Ltd., he occupied the position 
of chief draughtsman of Armstrong-Whitworth, which 
position he held for several years. His remarkable store 
of knowledge, his versatility and his quiet and unassum- 
ing manner won for him innumerable friends throughout 
the electrical industry and far beyond it, and all those. 
who had the privilege of knowing him feel that by his 
death they have lost a true friend. 








THe Dominion Bureau of Statistics at Ottawa, in a 
report on the ‘‘ Bridge Building and Structural Steel Work 
Industry in 1931,” records a total production valued at 
22,170,215 dollars by twenty-one establishments. Eleven 
of these works were in Ontario, four in Quebec, two in 
Manitoba, two in British Columbia, one in New Brunswick, 
and one in Alberta. The total capital investment was 
27,469,351, dollars, and the pelndipal products turned out 
were bri , 45,061 tons, worth 6,335,641 dollars ; struc- 
tural work (buildings, transmission towers, &c.), 69,269 
tons, valued at 9,055,131 dollars ; plate and tank work, 7063 
tons, valued at 900,059 dollars; and mechanical work 
worth 1,780,857 dollars. The average number of employees 
during the year was 4421, with a total pay roll of 7,143,544 
dollars. 
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Railway and Road Matters. 


In the opinion of Mr, William Whitelaw, as expressed 
at the London and North-Eastern annual meeting, the 
railways are being more hit by trade depression than are 


the road interests. 


THe Road and Rail Traffic Bill was presented by the 
Minister of Transport on April 7th. One of the headings 
of the proposed measure is * to make provision for consti- 
tuting a Council to advise on questions in connection with 
the means of, and facilities, for transport.” 

Tue oil-electric rail car ‘‘ The Flying Hamburger,” is to 
be put into service between Berlin and Hamburg 
on May 15th. Timed to leave Berlin at 8.02 and arrive 
in Hamburg at 10.20, the average speed will be no less 
than 77*6 m.p.h., while on the return trip Hamburg is 
to be left at 15.16 and Berlin reached at 17.36, an average 
for the 178 miles of 76-4 m.p.h. 

Tse Paris-Lyon-Mediterranean Railway Company 
has accelerated its service between Paris and the Riviera 
by running lighter trains with the same locomotives 
in order to attain the maximum permissible speed 
of 74 miles an hour. The train consists of four coaches and 
two luggage vans, and its weight is 300 tons. In the 
prelimini runs the: times were appreciably reduced 
between Paris and Marseilles, and there was a further 
gain of one hour on the normal time-table between 
Marseilles and Nice. 


THE complete “ Royal Scot ’’ express train, which is 
going to the Chi Exhibition, was shipped on April 
\lth at Tilbury «. The first unit to be shipped was 
the locomotive L.M.8.-No. 6100 ‘“ Royal Scot,” which 
was stowed in the hold of the vessel. For purposes of 
shipment the engine was first dismantled and the main 
section, weighing 77 tons, the boiler (24 tons), and the 
tender (28 tons) were shipped as separate units. Special 
rail tracks were laid down on the deck of the steamer to 
accommodate the eight p coaches, which were 


loaded separately an shipped as deck cargo. 


CoMMENTING on the saving of 468 lakhs of rupees 
in the ¢ iture during the year 1931-32, the report 
of the Indian Railway Board said: ‘‘It is one of the 
advantages of a period of acute depression like the present 
that it impels every authority responsible for expenditure 
to examine each item very carefully in order to see whether 
he could do without it or carry out the work at cheaper 
cost. Every railway, for instance, carefully considers 
the scale of consumable stores, tools, and plant, with a 
view to reduction. substitutes were experi- 
mented with. Scrap material was reclaimed and recondi- 
tioned and brought into use. Rolling stock was laid up 
when not required.” 

THE dispute, as to the land annuities, between the Irish 
Free State and the British Governments, and the conse- 
quent placing of a tariff on many of the imports into both 
countries, led to an emergency tariff of 5s. per ton on 
British coal imported into Ireland. That added £1000 
per week to the coal bill of the Great Southern Railways. 
Coal was then imported from Holland and Germany, but, 
according to a statement at the railway company’s annual 
meeting, the Dutch coal proved entirely unsatisfactory 
in use. The German coal was not so bad, and the attempt 
was made to blend it with Welsh coal. The locomotives 
have, however, suffered damage and are proving less 
reliable in service and, said the chairman, “‘ the reversion 
to Welsh coal on all our engines wotild be to the company’s 
advantage.” 

TWENTY-FIVE years of electric traction will be com- 
pleted next week on the L.M.S. Railway's line between 
Lancaster, Morecambe, and Heysham, on which the public 
service of electric trains was inaugurated on April 14th, 
1908. This line was constructed by a co y known 
as the “ Little ’”’ North-Western, to distingulih it from the 
London and North-Western Railway, and the first section 
from Lancaster (Green Ayre) to * Poulton Station and 
Harbour ” (now Mocacenaie was opened in June, 1848: 
The railway, which by 1850 extended from Morecambe to 
Clapham Junction (Yorkshire), was acquired by the 
Midland Railway in 1871. The Lancaster-Heysham 
section was converted to electric traction on the high- 
tension single-phase system, with overhead transmission, 
in 1908. 


Ir will come as a surprise to many to hear that the 
Lime-street Hotel, Liverpool, one of the three rail- 
way owned hotels in that city, has been closed by 
the London, Midland and Scottish Company. It was 
formerly owned by the London and North-Western, 
whilst the Midland had the Adelphi and the Lancashire 
and Yorkshire possessed the Exchange, so that all three, 
on. grouping, passed to the L.M.S., which company will 
now concentrate gn the last two. This reference to 
hotels, and L.M.S8. hotels in particular, reminds us that 
Sir Josiah Stamp, speaking at the annual dinner of the 
Royal Institute of British Architects, said he was troubled 
about St. Pancras Hotel, a building that was obsolete 
as an hotel, and useless as offices, and he wondered, 
having Carlton House terrace in his mind, whether or 
not he would be accused of vandalism if it were pulled 
down. There is, however, no truth in the rumour that it 
is to be demolished. 

MENTION is made in the current issue of the Great 
Western Railway Mag of the use of carrier wave 
telephony between Paddington, Reading and Swindon, 
and its approaching extension to Cardiff. ‘The same system 
is also in foree on the London and North-Eastern. Its 
use on the London, Midland and Seottish led, however, 
to the fact being mentioned at that company’s annual 
meeting, when Sir Josiah Stamp said: “An improved 
system by which existing telephone circuits can be 
to convey two or even more messages simultaneously 
by the use of carrier waves of differing frequency, with 
electrical filters to separate them at the receiving end, was 
adopted experimentally on a.cireuit between Derby and 
Manchester, and has since been extended elsewhere, 
It was found that the cost was much less than for additional 
metallic circuits, and the principle has, therefore, been 








Notes and Memoranda. 


A Frencu worker has studied the effects of additions 
of sodium chloride on combustion in the lime kiln. These 
show that an addition of 10 per cent. of sodium chloride 
to the charge produces an economy of 18 to 20 per cent. 
in the amount of fuel used, increases the kiln output and 
reduces the production of underburned material. 


In the United States airplanes fly 140,000 miles a day 
on regular schedules, as compared with 20,000 miles only 
four years ago, though most other methods of transporta- 
tion show sharp declines. In the States there are also 
some 2100 airports and landing fields, 549 being munici- 
pally owned or operated, the state of California having 
fifty-three. 

In a letter to the Electrical Review, on wax-operated 
switches, Mr. B. Criddle describes a device he has evolved 
consisting of two contacts dipping into a layer of mercury 
which is supported by a layer of wax in a glass tube. If 
held more or less vertically and heated up to a temperature 
of about 60 deg. Cent. the wax melts, the mereury drops 
down, and the contacts are separated. 


A SPECIAL feature of the new Manitoba telephone 
building is the metal under-floor ducts embedded in the 
concrete slabs with outlets every 24in. This feature 
permits the serving of office desks with telephones, desk 
lamps, buzzers, &c., in any desired location without 
exposed wiring on the floors. The under-floor ducts are 
the produet of the Walker All-Steel Under-Floor Duct 
Company. 

FoLLowine the tests recorded in our issue of March 31st, 
Glasgow Corporation Transport Committee has decided 
to accept the recommendation of the general 
to electrify the Subway, and the scheme will be submitted 
to the Corporation and the Ministry of Transport for 
approval.: The estimated cost is £100,000, and the con- 
version from cable haulage to electric power will take 
twelve months to complete. 


THe name Inconel has been given to a nickel-base 
chromium alloy developed by the International Nickel 
Coney, Inc., for the dairy industry. Inconel is, says 
the Iron Age, an alloy produced by adding to nickel suffi- 
cient chromium to give it stainlessness without, at the 
same time, having any harmful effects on the malleability 
or workability of the material. The chromium content is 
from 12 to 14 per cent. The iron content is about 6 per 
cent, 


Ir has been decided to build an experimental room at 
the Building Research Station at Watford for the study 
of temperature effects. In the new experimental room the 
temperature will be controlled by means of panel-warming 
and panel-cooling pipes in the walls, floor, and ceiling, 
and the temperature of the air in the enclosure will also 
be regulated. The room inside the enclosure will measure 
18ft. by 12ft., and the height can be adjusted between 
8ft. and Llft. 


AccorpING to Mr. R. A. Sherman, of the Battelle 
Memorial Institute, U.S.A., the final results of the investi- 
gation on the use of absorption of dyes for determining 
increased surface produced by grinding coal, show, in 
general, that the method is not suitable for comparing 
different coals, but that it does give a measure of increased 
surface produced in further grinding of the same coal. 
The report will be published in the form of a paper at 
the annual meeting of the American Society for Testing 
Materials in June. 


Tux Institute of Physics announces that the B.O.I.M.A. 
Prize for the best paper published in the .Journal of 
Scientific Instruments during the year 1932 has been 
awarded to Mr. E. Lancaster-Jones, of the Science Museum, 
for his paper on ‘“ The Principles and Practice of the 
Gravity Gradiometer,” and the Institute of Physics Prize 
for-the best contribution to the Laboratory and Workshop 
Notes in the Journal has been awarded to Dr. J. L. Miller 
and Mr. J. E. L. Robinson, of Ferranti, Ltd., for their joint 
note entitled ‘‘ A Three-dimensional Adjustment of an 
Electrode in Vacuo.” 


A New class of steel is claimed to have been produced by 
the Henry Disston Company, of Philadelphia. Under the 
microscope the new steel shows a different structure from 
high-speed steel, although it contains alloys used in making 
that type of steel. It has the same hardness, but is said to 
offer greater resistance to the friction and abrasive action 
developed in planing when the knives strike the surface 
of the lumber at great speed. In addition to the greater 
wear resistance in thin planer knives, Dissteel is said to be 
sharpened more easily than high-speed steel, with the 
result that less time is required in grinding and fitting. 


A parnt, which, when mixed with any normal oil paint 
vehicle, is said to produce a metal primer that affords 
exceptional protection against atmospheric conditions 
and mild solutions of acids, alkalies, and brines, has been 
developed by the Eastern Mabelite Corporation, 225, 
Mercer-street, New York. This pigment is produced by 
using mabelite ore, which contains a suitable conglomerate 
of ferric oxide, silica, and aluminium, and putting it 
through a new grinding process that more finely regulates 
the pigment particle size. The coating, which combines 
an iron oxide sand coat finish, is claimed to be resistant 
to mechanical injury. 

In grinding steel rolls, says Machinery, silicon-carbide 
wheels are frequently employed, since silicon-carbide 
produces a high lustre. Careful examination of such 
surfaces, however, reveals that the lustre is due to the 
reflection of light from relatively deep and narrow grit 
marks in the surface. Aluminium-oxide wheels generate 
surfaces with grit marks that are broad and shallow. 


used | The nature of these grit marks is such that less light is 


reflected, and, therefore, the surface may be less attractive 
in appearance than one ground with silicon-carbide. 
Since roll finish is measured by the surface quality of 
the rolled material, the aluminium-oxide wheel is obviously 
more suitable. Cases have been observed of sheets made 
from rolls ground with a 150-grit aluminium-oxide wheel 
that were far superior in surface perfection to sheets 
made from similar rolls ground with silicon-carbide wheels 


| to be 





Miscellanea. 


A FACTORY will shortly be opened at Erdington for the 
production of wringers and washing machines. 


Ir has been decided that in future the tin ore from 
Billiton is to be smelted in Holland instead of at Singapore. 


Ir is anticipated that the three new Thames bridges at 
Hampton Court, Twickenham, and Chiswick will be opened 
early in July. 

Tue library of the Geological Survey at Ottawa contains 
60,000 volumes, whilst in the Mines Branch library there 
are 36,000 volumes. 


Tue Census of Production shows that the value of 
newspapers and periodicals produced in 1930 was 
£47,343,000, as compared with £42,442,000 in 1924. 


THREE three-phase electric steam generators, each of 
30,000-kKW capacity, have been installed in the works of 
the’ Ontario Paper Company’s newsprint mill at Thorold, 
Ontario. 


Consrevortion of the first unit of a new steel plant in 
Detroit to make billets and bars by a centrifugal casting 
process has been begun by the Rotary Electric Steel Cor- 
poration. The main building will be 72ft. wide by 1200ft. 
long. 

Tue French Compagnie Internationale de Navigation 
Aérienne announces that next year the cruising speed of 
its long-distance aeroplanes will be increased to 156 miles 
per hour. It will then be possible to go from Paris to 
Athens in ten hours. 

THE rumour that Cheddar Gorge, in Somersetshire, was 
ed to provide a water storage reservoir for 
Bristol, is denied in The Limes. The scheme which gave 
rise to the rumour is, in reality, one which involves the 
conversion of a waterlogged heath, about a mile from the 
Gorge, into an artificial lake. It will have an area of about 
250 acres and will hold some 1200 million gallons. It will 
be fed‘ from the Cheddar stream and local springs and will 
add about 50 per cent. to the water company’s present 
storage. 

APPARENTLY, says the Iron Age, the Allis-Chalmers 
Manufacturing Company, Milwaukee, and the Newport 
News Shipbuilding and Dry Dock Company, Newport 
News, Va., are the lowest bidders on five 115,000 H.P. 
turbines for the Hoover dam power plant. The Newport 
News Company appears to be the lowest bidder on two 
55,000 H.P. turbines. The Woodward Governor Company, 
Rockford, [ll., was low with a combination bid of 79,526 
dollars for governors for the five large and the two smaller 
turbines. 


THE antimony deposits at Anarek are to be developed 
under a fifteen years’ concession from the Persian Govern- 
ment. The recently formed Government monopoly com- 
pany, which is to regulate antimony production and prices 
in China, has decided to fix future output at the rate of 
600 tons per month. The average monthly production in 
1932 was about 1300 tons, and in 1929 1500 tons. Total 
exports in the period January to November, 1932, were 
12,413 tons, after the 9930 tons of the whole year 1931, 
in which latter period the export total was made up of 
1135 tons of crude antimony and 8795 tons of antimony 
regulus. 


A GOLD medal has been given to W. M. Jackson, a line 
man, employed by the Sun Oil Company at Beaumont, 
Texas, for his feat in saving the-life of M. E. Shelton, 
another sy pa on August 23rd, 1930. While cutting 
an electrical circuit, Shelton camesn contact with a 2300- 
volt circuit and fell unconscious across the wires. Jackson, 
who at the time was s ing on the cross arm of a trans- 
former rack, 30ft. from the ground, crawled out amid a 
mass of highly charged wires, lifted Shelton, a 200-lb. man, 
off the circuit, and held him for fifteen minutes until the 
power could be cut out of the line. 


A SHORTAGE in steel melting scrap will become manifest 
with any considerable expansion in steel making activity. 
according to Lewis B. Lindemuth, consulting engineer, 
Chrysler Building, New York. In a lecture at Columbia 
University, March 14th he showed charts covering esti- 
mates of scrap accumulations over several years. These 
indicated that drafts on the available supplies had been 
so large in recent years that an actual deficiency is not 
far off. With the present tendency to use, if possible, 
increased mtages of scrap in basic open-hearth furnace 
charges and to reduce the cropping of the ingot and there- 
fore the production of steel plant scrap, the economic 
position of scrap, he pointed out, promises to become much 
stronger. 

In these difficult times manufacturers are constantly 
on the alert for ways and means of cutting down their 
manufacturing costs, and it is perhaps a sign of the times 
that certain municipalities have organised special and 
very progressive departments to assist manufacturers 
in this direction. An example is provided by Hull, where 
new industries established during the past year, and now 
in production, include the manufacture of electric lamps ; 
bituminous compounds for the waterproofing of concrete, 
protection of steel structures, &c.; household wooden 
articles and electrical wooden goods and other mass pro- 
duced: articles which have previously been solely manu- 
factured on the Continent; rope making; bacon curing; 
and a rice-milling plant installed by an important firm of 
importers of Empire rice. 

As a result of its recent petition, the Council of the 
Institute of Marine ineers has received official infor- 
mation from the Lord ident ofthe Council that the 
King was age at the Council held by his Majesty on 
March 16th, to approve the grant of a Charter to the 
Institute. The grant of the Royal Charter both signifies 
recognition of the Institute’s record of work and achieve- 
ment and affirms its status as the representative organisa- 
tion of the marine engineering profession. The attainment 
of this new distinction follows closely upon the forty-fourth 
anniversary of the foundation of the Institute in 1889. 
Since that date it has steadily advanced, until to-day the 
membership totals 3550, including over 2800 corporate 
members, amongst whom are many of the foremost marine 
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TAXATION AND INDUSTRY. 


WE should be neglectful of our duty to the great 
profession and industry which we represent did we 
not support w.th the best of our strength all 
those who are urging upon the Government the 
desirability of, if not the grim necessity for, an 
immediate reduction of direct taxation. Some 
industrialists may say, half jocularly perhaps, that 
the weight of the income tax is of no consequence, 
since there are no profits to be taxed. But in sober 
truth there is no escape from the opinion expressed 
by important corporations that one of the factors 
which is perpetuating the industrial depression 
is the large share, not only of industrial, but of 
personal incomes which is taken by the Govern- 
ment. It is not for us to suggest the method by 
which this crippling burden should be reduced. 
That difficult task must be left to the Chancellor of 
the Exchequer and his financial advisers. But it 
is our business to insist on the importance of relief 
to industry and to oppose the socialistic principle 
that more and ever more of the expenditure of the 
country should be given into the hands of the 
Government. Whatever arguments may be ad- 

vanced in favour of that principle, we are con- 
fident that we speak for the whole of the engineer- 
ing industry when we say that this is not the time 
to foster an alteration of established methods. 
The necessity of the day is not the introduction of 
a new and untried system, but the resuscitation of 
a familiar system, which, for hundreds of years, 
has served the nation well and through which 
alone a rapid recovery from the present deplor- 
able condition may be looked for. An economic 
revolution could only plunge us into still greater 
trouble and misery; a revival of the familiar 
system for the operation of which all the machinery 
is in existence, would lift us out of our difficulties 
and avoid risks and dangers to which no one dare 
close his eyes. It is because we believe, and 


because conversation with many industrialists has 
shown us that they also believe, that an imme- 
diate reduction of income tax would go far towards 
the revival of industries that we press not for the 
consideration of that step—for of that we are not 
in any doubt—but for its immediate realisation. 


Amongst the most persistent and weighty 
advocates of a lower income tax, the Federation of 
British Industries holds first place. As an organisa- 
tion which represents every industry in the country 
and contains upon the roll of its members many of 
the leaders of industry, it speaks with authority 
and from sure knowledge. For several years it 
has been stressing its contention that the revival 
of trade was delayed by excessive direct taxation. 
It might justly claim that the truth of its statement 
receives support from the facts. The income tax 


:| has not been reduced and trade has not improved. 


Even looked at in no other light, a reduction might 
be tried as an experiment. If it failed, we could be 
little worse off than we are ; if it succeeded, as we 
believe it would, the Chancellor of the Exchequer, 
twelve months hence, would not have to deplore 
a deficit, but to rejoice over a margin, whilst the 
Minister for Labour would be able to record a 
reduction in the demand for Unemployment 
Benefit and a lower call upon the national purse. 
Indeed, so many possibilities are presented by 
anything that may lead to the revival of trade that 
we are confident the country on the whole would 
commend the Government for making the experi- 
ment and accept the risk without hesitation. ‘‘ We 
have borne,”’ said Sir George Beharrell in his recent 
address at the annual meeting of the Federation 
of British Industries, ‘‘a weight of taxation un- 
equalled in the whole world. Itis argued that when 
trade improves is the time to reduce taxation, but 
[ suggest that to reduce taxation in order that 
trade may improve would be the wiser and more 
fruitful statesmanship at this juncture. Such a 
gesture would do the country more good than 
anything I can think of, and would produce a wave 
of confidence that might carry it far and speedily 
towards recovery. We are justly proud of having 
paid our debts and met our Sinking Fund charges, 
but a wise banker would not press a hard-working 
and honest client to pay off a debt in circumstances 
which cripple his power to continue business. Let 
the Government address itself with faith and 
courage to this matter, and take a broader view 
when budgeting the nation’s finance. Courageous 
leadership in this direction will find a wonderful 
response which will surprise and delight the nation, 
and I believe that the Chancellor would enjoy a 
higher national income.” 

We need not dwell upon the effect of reduced 
taxation upon the purchasing and investing power 
of individuals, nor refer to the spur that is in- 
variably given to industry by the rapid circulation 
of money. The discussion of such matters may be 
left to the general economists. But there is a 
question of serious importance to industrialists and 
particularly to engineers which must be men- 
tioned. Progress in manufacturing industries has 
to be paid for, very largely, out of revenue. Wise 
management takes something from its profits to 
extend its shops, to purchase new and better 
equipment, to test and develop inventions, and to 
meet the expenditure upon research. In the past 
three or four years but few firms have had any 
surplus to devote to these essential activities. In 
consequence, there is a very undesirable and 
dangerous lag in the rate of progression. New 
industrial countries are springing up around Great 
Britain, and unless she is in the van of progress 
and the very forefront of economic production, her 
plight will become serious. It is worth running 
some risk, even a considerable risk, to avoid that 
contingency. Manufacturers must be in a position 
to modernise their plants, to pursue research, to 
develop inventions. Without money they can do 
none of these things. The quickest way to provide 
them with the required money is to take less out of 
industry and from the potential purchaser by direct 
taxation. 


Reorganising the Steel Trade. 


THE plan for the reorganisation of the British 
iron and steel industry, upon which a committee 
of the trade, assisted latterly by an official of the 
Treasury, has been engaged for nearly a year, pro- 
poses revolutionary changes in all branches of the 
trade. From the outline published on page 374, 
it will be seen that in principle it marks a definite 
break from the traditional individualism of the 
British steel maker. It is true that for a number of 
years the tendency has been for units of the industry 
to co-operate closely in industrial affairs, including 
price-fixing, research work, and labour matters. 
There must have been, however, no little heart- 
searching amongst the steel makers before they 
accepted a scheme which is obviously designed to 
control and regulate individual activities for the 





benefit, it is claimed, of the whole industry. This, 
of course, is the latest modern industrial theory, 





but there are still robust individualists who take the 
view that the welfare and usefulness of an industry 
are proportionate to the number of efficient manu- 
facturers working in keen competition with each 
other. 

Broadly speaking, the organisation of the 
industry is to be centred in a British [ron and 
Steel Corporation, although why it should be given 
this title 1s difficult to understand, since in effect 
it seems to be a Federation of Associations repre- 
senting all branches of the iron and steel trades, 
from pig iron and raw steel to the lighter trades pro- 
ducing tin-plates and wire, and last, but not least 
from an engineering point of view, fabricated steel 
work. The list of trades which will be represented 
reads like a Customs schedule of iron and steel 
materials. The Corporation will be governed by a 
Council, of which nine members will represent 
producers of pig iron and steel, and ten members 
the various associations. Its functions, as 
described in the Report, are wide ; but it is inter- 
esting to note that they include the provision, by 
agreement with associations, of such services as 
central purchasing, common marketing, and re- 
search. The constitution of the trade associations 
must contain provisions, amongst other things, 
for preventing wasteful competition between its 
members, whilst reasonably safeguarding the 
members of other associations in the Corporation, 
and also “for securing progressive concentration 
of production in the more efficient plants ’’ and for 
eliminating redundant and inefficient plants by 
paying compensation. It will be seen that the 
scheme, which is described as ‘‘a scheme for 
establishing the machinery whereby a reorganisa- 
tion of the industry may be carried out rather than 
a scheme of reorganisation,’ is comprehensive 
enough in its scope, but much will depend upon the 
manner in which the detail is worked out. Those 
responsible were not afraid to crack the whip for 
the edification of any recalcitrant branch of the 
trades, as the following extract from the memo- 
randum bears witness :—‘‘ Assuming all substantial 
producers of pig iron and ingot steel and a good 
majority of the manufacturers of secondary pro- 
ducts join the proposed Corporation, it would be 
able to exert pressure on any opposing section by 
suitable rebate schemes. These might provide, on 
the one hand, for preferential prices for supplies 
to members of the Corporation, and, on the other, 
bind purchasers by means of special rebates to 
take only the products of the Corporation.” In 
the event of a substantial minority standing out 
against the scheme, it is proposed to seek statutory 
powers. This plain threat to any branch of the 
trade that may feel that its interests are better 
served by remaining outside the scheme has a 
distinct flavour of Socialism, and will be strongly 
opposed by many adherents of the scheme. The 
wisdom of recruiting by such methods also is open - 
to doubt, since the Corporation after absorbing a 
reluctant “ substantial minority,” might feel like 
the tiger that had swallowed a porcupine. From 
the point of view of the engineering trades, this 
talk of rebates and preferential prices would appear 
to dispose of any hope which might have been enter- 
tained that the existing rebate scheme would dis- 
appear in the course of the reorganisation of the 
steel industry. Since the introduction of Protec- 
tion, this scheme, which gives substantial rebates 
to firms purchasing only from associated British 
steel makers, has pressed hardly upon many 
engineering concerns which formerly used all- 
British steel, re-rolled steel, and also Continental 
material, as best suited their purpose. In future, 
apparently, the position will be that engineering 
firms will be able to buy from re-rollers who will be 
represented in the Association movement, and the 
interests of some of them, at any rate, will be 
watched over by the representatives of the Fabri- 
cated Steelwork Association. The trouble with 
all such schemes is that they can be evaded. One 
of the chief sources of irritation to consumers to-day 
is that they labour under the strong suspicion that 
some buyers have found loopholes in the present 
scheme, and the steel makers themselves do not 
rest happy in the belief that it is enforced by all 
their members with the stringency it should be. 

It will be interesting to watch the reactions of 
industries, such as some of the engineering and 
shipbuilding trades, the railways, and the motor 
car industries, to these proposals, which must 
necessarily have an important influence upon their 
supplies of essential materials. The vision con- 
jured up in the report of the Corporation as “a 
co-ordinating body *’ which would “ use its influence 
to secure that mutually consistent policies were 
followed by the several associations,” will scarcely 
reassure trades which have hitherto hoped that the 
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early reduction in British steel prices to a more 
competitive level. It is only fair to remember, 
however, that the steel makers have consistently 
maintained their view that a serious reduction in 
prices must follow the reorganisation of the industry 
and cannot precede it. It would have been politic, 
however, to have given an indication of the aims 
of the industry in this all-important matter. 
From this point of view perhaps the reception of 
the scheme by the Government and the Import 
Duties Advisory Committee is a little reassuring. 
The view is emphasised that “ only the first stage 
has been reached, and much remains to be done 
before the industry can be said to be properly 
equipped and organised.”’ This ‘is obviously the 
right attitude. The success and even the practic- 
ability of the scheme, in view of the enormously 
diverse interests represented by the Corporation, 
remains to be proved. It appears, however, to 
have the backing of the Government, although 
somewhat guarded language is used, and it cannot 
be denied that if it is successfully established a 
great stride forward will have been made in re- 
organising the British industry upon certain lines. 
The importance of the steel industry as a national 
asset is acknowledged by all, but its development 
in the suggested new direction will be jealously 
watched by many powerful trading interests. Even 
the Chancellor of the Exchequer himself is anxious 
to be “kept informed of the progress made.” 


French Railway Reforms. 


Tue French Government is on the point of 
settling definitely the problem of railway working 
arising out of the relations between the State and 
the companies. The Bill for that purpose which 
has been presented to the Chamber of Deputies 
is largely of a formal character, and it is unlikely 
that the proposals will be modified to any appre- 
ciable extent during the debate. At present the 
railway companies are working under concessions 
from the State. In other words, the State owns 
the railways by right of the concessions granted, 
and the companies work them under specified 
conditions for a definite period. In the case of 
the Nord the concession expires in 1950, and that 
of the Est four years later, and when two railway 
systems have passed to the State the other com- 
panies can claim to have their concessions liqui- 
dated at the same time. In the reforms instituted 
by Monsieur Paganon, Minister of Public Works, 
the State has practically undertaken the direction 
of the whole railway system, so that when 
the concessions expire the railways will pass 
to it by easy transference. 

The trouble arises through the railways losing 
close upon 10,000 million francs during the past 
three years, nearly one-half of which was lost in 
1932. Notwithstanding the onerous obligations 
imposed on the companies by the terms of their 
concessions, they had little reason for complaint 
in former times when Government guaranteed the 
payment of debentures, but the withdrawal of 
that guarantee and the change in economic condi- 
tions that followed the war, particularly in the 
creation of competitive transport facilities, com- 
pelled them to seek relief from restrictions which 
prevented them from exercising initiative in dealing 
with new traffic problems. The Convention of 
1921 relaxed, in a certain measure, the paralysing 
effect of State obstruction and political interference, 
and the companies have always affirmed that if 
the terms of the Convention had been adhered 
to the present difficulties would have been avoided. 
Politicians, however, regarded the Convention 
as likely to prejudice national interests when the 
railways were acquired by the State. The com- 
panies, they feared, might carry out costly works 
and indulge in wasteful expenditure in order 
to inflate the indemnities they could demand when 
the concessions lapsed. Thus the approaching 
end of the concessions constitutes a distinct 
bar to railway progress. In the new Bill it is 
affirmed that as the responsibility ef the railway 
financial deficit falls upon the State, the working 
of the railways should be under more complete 
control of the State, and for that reason it will 
nominate two delegates to each railway company, 
one at least having a seat on the board of directors, 
and both being directly associated with all the 
executive branches of the company. The delegates 
will keep the Ministry of Public Works fully 
informed upon the whole railway position. All 
contracts will be submitted to a special commission 
at the Ministry of Public Works, which will thus 
control expenditure. This control will be accom- 
panied by an acceptance of the companies’ claim 
for a freer hand in dealing with traffic problems, 





and by a reduction of State charges which now 
account for a considerable part of the annual 
deficit. This reinforcement of State control is 
obviously not without danger. The experience 
of the State Railways offers an illuminating 
instance of what may happen if the companies 
are not allowed to retain their executive liberty. 
The State was certainly burdened with an 
apparently hopeless enterprise when it took over 
the old bankrupt Chemin de Fer de 1l’Quest. 
But that system, under Monsieur Dautry, has been 
converted into one of the best-equipped lines in 
the country, though at a cost that would probably 
have deterred a private company. Yet its working 
is responsible for about one-half of the total railway 
financial deficit. It introduced the eight hours’ 
day and higher wages, and as they had then to be 
adopted by the other companies, the cost of 
operation of all the railway systems was increased. 

The passing of the Bill will result in an immediate 
organisation of public road services. The State 
will have no interest in allowing road haulage 
to compete unfairly with the railways. Prominence 
is given in it to the necessity of adapting railways 
to the new traffic conditions, and to the impossi- 
bility of allowing them to suffer from road 
competition. The fact that in 1930 the railways 
carried 795 million passengers and 315 million 
tons of goods, while road haulage dealt with only 
20 million passengers and one million tons of goods, 
is eloquent of the disparity of service rendered 
by them. It is, therefore, proposed that every 
owner of a vehicle engaged in public service shall 
be required to obtain a licence from the Prefect 
of his Department to run it, and it will thus be 
possible to control the number of motor passenger 
vehicles and lorries according to public require- 
ments wherever the necessities cannot be ade- 
quately met by the railways. The Government 
seems to have taken a stand against the organised 
resistance of automobile interests to any encroach- 
ment upon their freedom to use the roads for 
public transport. 
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Fondamenti Di Fisica Technica. By Uco Borpont. 
Vol. I. Bologna, 1932: Nicola Zanichelli. Price 
90 lire. 

THE title of this volume gives a fair indication of 
its purpose, which is to introduce the subject treated 
in a manner useful for those embarking on a study 
of the fundamental principles of technical physics. 
Bearing in mind the extensive field covered by the 
author in this volume, the subject has been treated 
in an effective manner, with the experimental evidence 
of physics kept well in the foreground. Much of 
the merit of the book is due to the simple and practical 
procedure adopted in evolving fundamental principles 
without the aid of extensive mathematics. 

It would be difficult for a reader who wishes to 
ascertain both the present general position of 
Italian scientific thought on the important subject 
of this book, and the points at which it is divergent, 
to consult a more serviceable volume. The subject 
matter reconciles, often with the assistance of original 
observations by the author, phenomena which appear 
to be conflicting, and exhibits the relationship 
between those that are already consistent with each 
other. Professor Bordoni is a physicist of high 
reputation, has made an extensive study of technical 
physics in its widest aspects, and in his extensive 
publications has disclosed a very considerable 
independence of outlook. 

The volume opens with a study of radiant energy 
dealing with radiation as a whole, solar radiation 
and emission, luminosity of condensed bodies, and 
the practical applications of radiation. The classical 
studies of Kirchhoff, Stefan, Wien and Planck are 
discussed, together with some reference to the study 
of mercury vapour and neon lamps. An excellent 
chapter is devoted to photometry in its widest aspects, 
and leads on to a study of the fundamentals of 
lighting technique, the general equipment of lighting 
operations, and the technical principles of illumina- 
tion. The first section of the volume concludes with 
a discussion of various methods applied in the 
measurement of temperature, including various 
types of temperature-recording devices, prominence 
being given to the technique of pyrometric methods. 

The second section of the volume is given up to a 
study of heat transmission, and in subsequent 
chapters the fundamental principles of thermo- 
dynamics are discussed, the three classic laws being 
allotted space corresponding to their importance in 
current physical thought. A coherent account is 
given of the rescarches which led to the establishment 
of the Mayer-Joule principle, and how the researches 
of Carnot, which laid the foundations of thermo- 
dynamics, originated with a practical aim in view, 
which was to improve the efficiency and practical 
performance of the steam engine. In dealing with 





static bodies, the author’s scholarship appears to 
excel itself, particularly when considering the funda- 
mental equations relating to changes of state and 
to such phenomena as fusion, crystallisation, evapor 
tion, sublimation, and the heat of evaporation. The 
volume concludes with a discussion of the laws govern- 
ing ideal gases, superheated vapours, crystalline 
and amorphous bodies, liquid-vapour mixtures, 
and certain thermic properties of simple and complex 
solutions. A short account is given of the industria! 
production of heat, and the application of heat in 
such industrial operations as distillation, evaporation, 
concentration and drying. 

This well-conceived volume is altogether a stimulat - 
ing and helpful book, containing much that is otf 
interest to the general reader. It is a challenging 
book to be read by all who appreciate provocative 
thinking, excellent writing, and a sense of style and 
atmosphere. It is a notable addition to the literature 
of the subject, and can be confidently recommended 
for the consideration of all readers who are interested 
in physical science, and to whom the language 
problem presents no difficulty. We look forward 
with much interest to the publication of the second 
volume, which is now in course of preparation, and 
which will deal mainly with the thermo-dynamics 
of refrigerating machines, the motion of fluids, the 
principle of aero-dynamics and the acoustics of 
buildings. 


of Reinforced Concrete. by 
MORGAN. 
Price 


Continuous Frames 
Harpy Cross and NEWLIN DOLBEY 
London: Chapman and Hall, Ltd. 1932. 
28s. 

Mr. Cross, who is Professor of Structural Engineer- 
ing, and Mr. Morgan, Associate Professor of Archi- 
tectural Engineering, at the University of Illinois, 
have produced an exceptional book, in that the sub- 
ject dealt with in the 340 pages, with 300 figures, is 
usually covered by a small portion only of an ordinary 
book on the design of some class of structures, the 
fullest expositions being found in works on the design 
of steel bridges. As the authors explain in their 
preface, much of the material and all the methods 
included are applicable to structures of steel, but a 
similar book on that subject would include other 
problems, ‘‘. .. and would treat many of those here 
discussed with quite different emphasis.”” Up to a 
point, this serves to “ place”? the work. Further, 
the authors explain that it is not a book on design, 
nor a general treatise on the mechanics of statically 
indeterminate structures, nor does it present all 
methods of analysis, but is confined to a small group 
of geometrical methods, fundamentally that of 
moment and shear distribution. A special effort has 
been made to help the engineer to picture deforma- 
tions, numerous diagrams being employed for that 
purpose. Throughout the book very effective use is 
made of figured expressions, in the form of curves, 
diagrams, tabular, and partly tabular-partly graphic 
presentments. 

Deflected structures are considered in respect of 
their statics and of their geometry, with explanations 
of applications of the “ tool,” the column analogy, 
and of influence lines. Both direct and indirect 
methods of moment distribution analysis are ex- 
plained, and also the employment of the end-rotation 
constant. A chapter is devoted to haunched beams 
and haunched columns. Continuous girders are con- 
sidered in respect of elementary procedure, exact 
and approximate methods, and illustrative problems. 
The chapter on rigid frames includes a good study of 
wind stresses in multi-storey buildings. A con- 
tinuous series of arches on slender piers is one of the 
structural forms the application to which of influence 
lines is explained, and the book concludes with a 
chapter on right arches of reinforced concrete. 

The volume is notably free from difficult or tire- 
some mathematics, and it may be recommended as 
one to be studied by designers until the methods and 
their applications are fully understood. It very 
usefully expands, generally, as well as in relation to 
reinforced concrete structures, the expositions of the 
subject in other books on the design of bridges and 
buildings. 
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Organising the Stores Department. 


W. TRIPP, F.C.G.I. 


By G. 


HEN it is realisea that the capital represented by 
the material lying idle in the various stores of 
most engineering works is considerable, it is somewhat 
surprising that more attention has not been paid 
to the economical organisation of that important 
department. Too often it is found that this branch 
of a company’s activity is under the control of the 
secretary, who entrusts executive action to clerks 
with unskilled assistants. On the other hand, it is 
gratifying to be able to state that the directors of 
some important engineering works have recently 
appointed well-qualified engineers to be heads of 
their respective stores departments. 
Broadly speaking, the functions of the department 
under consideration are the provision, retention, and 
distribution of all materials that are required for the 
wanufacture of the goods produced, as well as the 
expense materials thereto requisite. 
Before proceeding further it might be well briefly 
to indicate the personnel and the duties of the different 
officials. The chief is frequently given the title of 
Stores Superintendent, and the designation is apt, for 
his function is to superintend the whole of the stores 
organisation. In an engineering works he should be 
an engineer with a sound business training, while if 
he has a certain knowledge of cost accounting 
methods, so much the better. The value of the goods 
for which he is responsible is sufficient to justify his 
being given a high status in the works hierarchy, at 
least equal to that of the works manager. Frequently 
this is not the case, and an inferiority complex is 
produced which is distinctly detrimental. 
Strange though it may appear, the point at which 
his responsibility commences is not always clearly 
defined. Obviously, it is not his business to deter- 
mine either the nature or the quality of the material 
required to satisfy a customer’s order; this should 
have been determined at the estimate stage, where the 
requirements ought to be clearly defined. In an 
article in THE ENGINEER on “ Estimating ’’ (March 
7th, 1924), the bill of materials was described and 
illustrated, and it is felt that this should be the link 
between the stores department and the rest of the 
organisation at the one end, and that the actual: goods 
passing out into the works should be the link at the 
other. Between these two points the stores superin- 
tendent reigns supreme, 

His two chief assistants will be the buyer and the 
storekeeper, while he will also have; centralised 
clerical section to deal with the general routine 
business. The clerical work involved cannot be other 
than considerable, for, in addition to the ordinary 
current work, it is desirable to maintain systematic 
records, which may materially reduce future work. 

The opinion has frequently been advanced that 
the buyer in an engineering works need not be an 
engineer, but that a man of business acumen, with a 
broad outlook and a liberal endowment of common 
sense, is the individual required. With this we should 
be inclined to agree if the two were incompatible, but 
we unhesitatingly affirm that there are many engi- 
neers with the other desired accomplishments, and 
among them will be found the most satisfactory 
buyers. Too often buyers fail to purchase suitable 
materials simply because of a lack of technical 
knowledge. 

If the wrong type of man is often selected for the 
buyer, still more frequently are mistakes made in the 
case of the storekeeper. It is not unusual to find that 
the individual in charge of a vast accumulation of 
valuable goods is a man who has grown old in the 
service of the company, but is considered no longer 
sufficiently active to remain in the post where he was 
once eminently successful, and he is “let down 
gently ” by being placed where he is promised a much 
easier time. That this is an unwise policy a moment’s 
reflection will show. The storekeeper should be 
extremely active and fully prepared to recommend, 
initiate, or operate any new scheme or development 
calculated to effect economies. If the question of 
salary is a stumbling-block, there is much to be said 
in favour of appointing a young engineer who has 
taken his degree, served his apprenticeship, but has 
not had much subsequent practical experience, pro- 
vided he is considered a likely man for a post on the 
management later. Not only will he be anxious to 
prove his worth and gain experience, but the intimate 
knowledge he will acquire with reference to the 
materials used in the works will be a valuable asset 
to him when he is promoted to assistant works 
manager. 

Having said this, however, it might be well to 
stress the folly of adopting a parsimonious attitude 
towards the storekeeper’s salary. If only the manag- 
ing director would take stock of all the materials held 
in the various stores, assess their value, and see what 
a small percentage would represent a comparatively 
liberal salary, and at the same time remember that a 
good chief storekeeper would save his salary several 
times over, certainly a better appointment would be 
made. 

Perhaps the best way of describing the methods 
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would be to assume the receipt of a bill of materials 
from the estimating department. The order will have 
been carefully broken down, and the nature of 
material stated, the specification governing it will 
also be clearly indicated, and the amount required 
per unit will have been calculated. By the unit 
method the bill may be made a standard one, and not 
only applicable to one specific inquiry or order. 
It is accordingly suggested that the stores depart- 
ment be given unit requirements only, from which it at 
once proceeds to determine the gross requirements, 
after which machinery will be set in motion to obtain 
them in the most economical market consistent with 
ensuring delivery to meet the needs of the production 
engineer. 
When the gross requirements have been calculated 
the materials are divided into two categories : special 
and stock. For each class a separate requisition form 
is used, and it will save possible confusion if the forms 
are printed on paper of distinctive colouring. 
The requisition for the special material is passed 
to the buyer, who will forthwith issue tenders to a 
number of firms which he deems to be the most suit- 
able. Considerable latitude must be left to him, and 
he may even decide that it is desirable to place an 
order, without going out to tender, with people whom 
he can trust and who have satisfied previous inquiries. 
As a general rule this practice is to be deprecated, for 
it tends to favouritism and eventual slackness, even 
though there be no suggestion of corruption. Much 
useful information is derived from a judicious use of 
competitive tendering. If the buyer is a wise man, it 
will be only in the simple and straightforward cases 
that he will place an order on his own responsibility, 
after he has been through the tenders. In all large 
and important orders it is most desirable to confer 
with the production manager, who will eventually use 
the material and whose practical experience must 
prove of great assistance. Having said this, it should 
be emphasised that the ultimate responsibility must 
be vested in the buyer. It is most important to 
ensure that the tenderer states in addition to his 
price the time for delivery, and when required the 
date when delivery can begin, and the manner in 
which the goods will be consigned. 
A skilful buyer can do much towards very econo- 
mical purchase by a careful study of the market, 
and the development of personal “ contacts,” so 
that he can purchase at the right time. 
When the order has been placed, the buyer must 
not sit with folded hands and await receipt. He 
must be prepared to follow up his order, and to do 
all in his power to obviate late deliveries with all 
their consequent and cumulative troubles in the 
workshops. Perhaps the simplest way to keep a 
watch on a large number of orders is by means 
of a tally board similar to that advocated for keeping 
promises in the works, each material order having 
a separate cardboard disc allocated to it (THE 
ENGINEER,* July 16th, 1926). Each day the buyer 
will consult this board, and compare what he finds 
there with the day’s advice notes for materials. 
Where there has been no advice made, he will take 
steps to hasten supplies. He will never see the 
actual material, for that will come under the control 
of the storekeeper, and when his copy of the advice 
note is received, the buyer may consider his task 
accomplished. 
The requisition for stock material introduces us 
into the domain of the storekeeper, who has all 
the several stores in his charge. There are two 
distinct sides to this branch of the organisation, the 
first being concerned with receipts, and the second 
with issues. 
Whether the material is required for a special 
order or for stock, it should be treated in the same 
way initially. It must be examined to specification 
and certified as correct before it is definitely accepted, 
and though it may be necessary to elicit the services 
of the metallurgist or works chemist where special 
tests or analyses are required, for this purpose they 
should be regarded as the accredited agents of the 
storekeeper. It is advisable that as much as possible 
of the testing should be actually performed in the 
stores. Also, simple machines, such as hacksaws 
for cutting material should be Igcated in the stores. 
If the bill of materials is the authority for the 
purchase of materials, it should also be the authority 
for its issue to the works, and it ought to be a definite 
instruction to all concerned that no additional 
material may be issued without the explicit sanction 
of the works manager in writing. Not only will 
this prove a check on the original bill, but it will 
also bring to light subsequent spoiled material or 
defective workmanship. 
A standard form should be used by means of which 
the storekeeper informs the workshop concerned 
that the material required for a certain works order 
is now available. It is very inefficient for the shop 
foreman to be e ted to have’ to demand his 
material, frequently involving repeated abortive 








visits to the stores. Where this is the practice the 
full value of the bill of materials is not appreciated, 
and we might go further and say that the value 
of the foreman is not realised, for he should be 
entirely engaged on production, with the full assur- 
ance that the materials he needs will be delivered 
to his shop floor. 

With regard to stock material, one of the most 
important functions of the storekeeper is to maintain 
an adequate stock, and this can only be guaranteed 
by arranging a workable system. Frequently, the 
stores superintendent feels that he has done all 
that is necessary if he has assessed maximum and 
minimum quantities for each article held. The store- 
man is given instructions that stock must never 
be above the maximum or be allowed to fall below 
the minimum. A hard-working and conscientious 
man with the best intention in the world may fail 
on account of a sudden and unexpected demand 
on an already depleted store. The question of 
assigning the blame is not always easy. In addition 
to the high and low limit it is strongly advocated 
that an “‘ ordering level” be introduced. The judg- 
ment of the storeman or assistant is thereby 
eliminated, and as soon as this point is reached, it 
becomes an automatic action to place an order for 
further supplies, and this can be initiated by a junior. 

The determination of the ordering level may, in 
the first case, cause difficulty, but it should be con- 
sidered in relation to the average time taken to 
replenish stock, the average demand, and the amount 
that is held as a minimum. In imtroducing the 
system a certain degree of “trial and error” must 
be anticipated. 

Each article in the store should be represented 
by a card suitably ruled -into columms headed : 
Number ordered, with date ; additions to store, with 
date; withdrawals from store, with date; works 
order number (to which withdrawals are made), 
and, finally, number left in store. The last column 
will, obviously, be altered by each addition to or 
withdrawal from store, and should always tally with 
the actual physical stock. On the top of the card 
should be clearly printed the name of the article, 
while in the top right-hand corner should be found the 
maximum, minimum, and ordering-level numbers, 
the last being indicated in bolder type. When the 
number in the last column falls to or below the order- 
ing level, the necessary ordering requisition must 
be passed to the buyer’s section, and an appropriate 
entry made in the first column of the card. 

Where these cards should be placed is a debatable 
question, for a good deal can be said in favour of 
their retention together in a card cabinet, which 
thereby represents the condition of the whole stock 
at the moment; but, on the other hand, there are 
very definite advantages in placing each card in 
a suitable holder in the actual bin where the goods 
are located. Ifthe first practice obtains, it is desirable 
to have a small supplementary bin card on which 
will be recorded additions, withdrawals and amount 
in store. These bin cards will be examined at regular 
intervals, and their information transferred to the 
main store card. 

Nowadays, most works have an annual stock- 
taking, but it is desirable to make occasional addi- 
tional checks, the stores superintendent himself 
now and again selecting a card at random, and 
having the stock counted in his presence. If this 
expedient is never taken, slackness tends to creep 
in, and discrepancies will prove somewhat alarming 
on the first occasion, but the value of these checks 
will soon be appreciated, and irregularities will 
rapidly decrease. 

Of the lay-out and arrangement of the actual store- 
house much could be written, but in a short article 
it must be sufficient to indicate some of the 
essentials, and to point out a few of the defects that 
the author has noticed in visiting a large number of 
engineering works. In the first case, it is essential to 
have a modern building, well equipped, well ventilated 
and heated, and of sufficient size to obviate over- 
crowding, while the important question of the pro- 
vision of suitable appliances for handling the goods 
must not be overlooked. In the majority of cases 
cranes and runways will be of immense assistance 
to the storekeeper, and will help to reduce the number 
of his staff, but they will also minimise delays in 
other parts of the works which are so far removed 
from the stores that the delays are often not 
attributed to their true source. 

It is sometimes a practice to spend fairly freely on 
the workshops, but to feel that “any old place” 
can be turned into a store. Nothing could be further 
from the truth, for it is as important to pay attention 
to the handling of goods as it is to the means adopted 
to alter their shape in the machine shop. If this 
article did nothing more than convince a manu- 
facturer that his storehouse is one of the really 
important sections of his organisation, it would not 
have been written in vain. What possible argument 
can be advanced for storing expensive materials in a 
cold and damp shed, where their value and ultimate 
usefulness are being rapidly depreciated ? Too fre- 
quently, however, this will be found to be the practice. 
It is often argued that space is valuable, but while 
this is agreed, it is a fact that the best use is rarely 
made of a limited area. If a quarter of the care that 
is devoted to the design of the products of the works 








suggested in the department under consideration 


* “Production and the Production Engineer.” 


were spent on the lay-out of the stores, it would sur- 
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prise many to see how much can be efficiently housed 
in a very confined space. As a concrete example 
might be taken those long bars, tubes, &c., of steel, 
brass, and other materials that normally bulk so 
largely in the stores of a general engineering works. 
The racks for them occupy a good deal of floor space 
which can be materially reduced by a judicious 
system of storing them vertically instead of hori- 
zontally. This will have the additional advantage of 
more accessibility and easier handling. 

Again, a standard form of bin, so designed as to 
hold the maximum requirements, but no more, with 
the bins arranged in tiers on a preconceived scheme, 
will be an additional help towards economising space. 
Some works have gone even further than standardis- 
ing the form, and have aimed at a uniformity of size of 
containers, which appears to give very good results. 

The motto of the good store should be: “ A place 
for everything, and everything in its place.” The 
good storekeeper will show ingenuity in arrange- 
ment. and much must be left to his discretion after 
the broad principles have been established. 

The question of subsidiary stores is one which may 
lead to serious trouble unless skilfully handled. In 
works of magnitude it is frequently absolutely essen - 
tial to have subsidiary or branch stores. The main 
stores are so far removed from the scene of operation 
that to centralise all the stock there might seriously 
handicap production. Sometimes these subsidiary 
stores are placed under the control of the shop manage- 
ment, even to the extent of maintaining stock. 
Unnecessary duplication of stock is only one of the 
many bad results of such an arrangement, and it 
is strongly urged that all storehouses should be 
treated as an integral part of the main stores, and be 
in no way the concern of a production foreman ; in 
fact, it is desirable not even to allow the foreman 
to have access to the store, where the man in charge 
should report to the storekeeper. 

An important side of the stores organisation is 
that of the provision of “‘ expense *’ stores, in which 
category will be found materials that are not required 
for direct use in production, but are rather ancillary 
to it. Stores for shop use, materials required for the 
maintenance of machinery and plant, and the like, 
will bulk largely under this heading. Certain items 
will be border-line cases, but this fact will not affect 
the general problem. For example, lubricating oil 


will be required in large quantities for the oiling of 
shafting, &c., but it may also be definitely needed in 
the production department. What really matters is 
the incidence of the charge. 

As regards the provision and maintenance of stock, 
the procedure will be identical with that already 
sketched, but it is in the method of issue that there 
will be a difference. 

For expense materials a stores demand note, signed 
by the shop foreman, who retains a counterfoil, 
will be the authority on the stores to issue the quantity 
indicated. It should, however, also be an established 
rule that no material may leave the store, unless the 
shop centre number to which the issue is to be charged 
is clearly shown on the demand note. ‘This will 
enable the cost of materials for any specific centre to 
be carefully analysed by the works management, 
different shops compared, and economies effected. 

Theoretically, expense materials required for pro- 
duction orders should be covered by the bill of 
materials, with the necessary quantities stated. In 
actual practice this often proves to be a counsel of 
perfection, and it is found best to arrange for the 
foreman to demand. In this case certain safeguards 
will be essential; the bill should give a list of the 
expense materials, but these items should be clearly 
endorsed with a rubber stamp : ** On Shop Demand.” 
The shop demand on its part must have the works 
order number clearly quoted, and it will be found 
advantageous to use a distinctive colour for these 
demands for expense material that is to be charged 
to a customer’s order. 

It is not proposed to discuss the half-wrought 
store, or the finished work store, though it is fre- 
quently urged that these should be under the juris- 
diction of the stores department. The question is, 
however, very debatable, and the author inclines to 
the opinion that they may, with advantage, be left 
in the hands of the production department. 

In a short article much detail must be omitted, 
and a good deal left to the imagination, but in con- 
clusion it is strongly urged that great savings may be 
effected by a thorough overhaul of the stores system, 
and that general economies which may result from a 
close investigation of the so-called non-productive 
side of industry will prove to be far more extensive 
and valuable than those that result from a wage- 





cutting policy. 








High-speed Electric Locomotive Suspension 


By. Bais 


Af UCH difficulty has been experienced in the many 
i¥i endeavours to find a really satisfactory type of 
electric locomotive capable of running at speeds of over 
70 m.p.h., and despite several recent designs which 
have met with some success, there is still a good deal 
to be learned about the electric locomotive as a 
vehicle. 

The spring system has not only to take up the 
vertical shocks and distribute them over its com- 
ponents, but has also to look after the rolling about a 
longitudinal axis, the fore-and-aft pitching, and the 
transfer of weight from front to rear owing to the 
draw-bar pull. 

Symmetrical wheel arrangements are more prone 
to synchronous movements than are irregular types, 
both in the vertical and horizontal directions. For 
this reason it is advisable to make the lateral control 
and main springing of the end trucks aperiodic, 
although the trucks themselves may be otherwise 
similar. Three-point suspension, while giving maxi- 
mum theoretical stability, is only advisable in cases 
where the locomotive has a number of wheels spread 
over a considerable base, so that the rolling may be 
safely taken up by two long spring groups which are 
not cross-equalised. In any case of divided equalisa- 
tion the spring groups should be asymmetrical, to 
reduce the tendency to synchronised movement. 

The Pennsylvania Railroad 1-D-—1* passenger class 
is a good instance of a heavy express locomotive to 
which three-point suspension has been applied. The 


BAXTER. 


from which it will be seen that the cross-equalisation 
is applied on that truck whose springs are compen- 
sated with those of the adjacent driver only. The 


Apparently the design of this locomotive generally 
has not given the anticipated results, for the high. 
speed units required for the latest electrification 
scheme on this line are of the 2-C,~2 and 2-B,-2 
types, with individual axle drives in place of rod 
mechanism. 

The period of oscillation of the springborne weight 
about a centre in the plane of the spring hanger 
brackets is given by 


., I 
rigapeck x r?=—Pa 
in which 


K ==total rigidity of the springs taking up the rolling, 
r=half the lateral distance between the springs, 
P=total springborne weight, 
a=distance from centre of gravity of sprung weight 
to centre of oscillation, 
[polar moment of inertia of P about the axis o/ 
oscillation. 

To obtain an easy riding vehicle a long rolling period 
is desirable, but there is a great deal of difference in 
the periods of the various high-speed locomotives in 
use. A high centre of gravity and outside frames tend 
to increase the rolling period, but the main points to 
watch are :~-(1) The non-coincidence of the rolling 
period,. the vertical period of the springs, and the 
period of sinous oscillations due to the coning of the 
wheel treads ; and (2) the correct relative flexibility 
of the various springs if they happen to be at different 
transverse distances. Neglect of the latter point led 
to the derailment at speed of one of the best-known 
British steam locomotives, and the matter is of at 
least equal importance in. electric stock. 

Consider the P.L.M. 2-C,—C,-2 express locomotive, 
particulars of whose spriags are given in the Table. 
The distance covered in the complete sinous oscilla- 
tion of the wheels is approximately 80ft., which at the 


|} top speed of 81 m.p.h. takes 0-68 seconds, which is 


above the periods of vertical oscillation of both driving 
and bogie springs, though not very far away from the 
latter. To enable the bogie springs to take their due 
share of the rolling load their stiffness relative to 
those of the driving wheels should be 

rx L3 


R ] 


where 
R-=ratio of bogie spring stiffness to driving spring 
stiffness, 
r—ratio of load on bogie springs to load on driving 
springs, 
L=transverse spacing of driving springs, 
l=transverse spacing of bogie springs. 
Substituting values the equation becomes 
0-825 x 7-04? 
3-48? 
Actually the stiffnesses are 51 tons per foot for the 


=3-36 





remaining springs are therefore available for counter- 
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acting the rolling, but owing to the unusual arrange- 
ment only two springs per side must perform this 





function, although they are equal to three of the 














SPRINGING OF A 


spring system is shown to scale in the illustration, 


* The author uses the Continental wheel notation, which is 
not familiar in this country. In it axles are counted instead of 
wheels and the inferior , following a letter means that that axle 
is separately driven. Thus 2-C,-2 means, in the usual Whyte 
notation, a 4—-6—4 engine, but with a motor on each driving axle. 
It could be equally well expressed by the Whyte notation as 
4-6,-4. The + mark is employed, as usual, to indicate articu- 
lation.— Ep. THE E. 











P.R. LOCOMOTIVE 


normal type, as far as carrying capacity goes. It is 
at least doubtful whether these are sufficient in this 
particular design, for there is a very heavy mass, in 
the form of one motor and its geared jack shaft, above 
the cross-equalised group, and far out beyond the 
other system, the leading springs of which will be 
loaded to a much greater degree than the trailing 
units during rolling. 


driving springs and 74 tons per foot for the bogie, so 


Spring Characteristics of High-speed Electric Locomotives. 


Swiss Penna. G.L.P.R. 


Federal. 


Paris- 
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Driving 
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Inside 
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0-421 0-75 0-553 


that stress is put upon the superstructure during 
rolling periods. In cases like this, where the main 
frames are outside and the bogie frames inside, it is 
difficult to get something like a correct ratio between 
the springs, particularly with certain forms of indi- 
vidual axle drive, where a very flexible spring would 
cause trouble through excessive vertical movement, 
and in the present example the bogie springs are stiff 
enough as it is. Better results are obtained with the 
G.1.P.R. 2-C,-1 class, where the inside main frames 
enable the relative stiffness of the springs to be made 
0-51 to 1 against a theoretical value of 0-77 to 1. 

It is interesting to observe from the table that the 
flexibility of the springs of driving bogie locomotives 
is consistently higher than the value for rigid-frame 
units. The New York Central B,-B,+B,-B, 
machine has the most flexible springs, and is followed 
by the P.L.M. locomotive, each 2—C, half of which is a 
bogie in itself. This flexibility does not extend to 
the carrying bogies, in which, for individual springs, 
the deflection of a number of examples averaged 
about 0-275in. per ton, while for compensating springs 
as used on the leading bogie of the P.L.M. unit the 
flexibility is much less. 

The natural period of the various driving springs 
hangs together as far as British-built and Continental 
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practice is concerned, but although American 
machines, as a whole, have a longer period, their 
viding is not so steady, owing to inferior track con- 
ditions. 

For multi-wheeled high-speed locomotives generally 
two spring groups per side are preferable to three, but 
if maximum tractive effort is to be produced fre- 
quently (which in high-speed locomotives it is not), 
the reverse might be the case. The torque and 
braking, reactions (assuming double-armature or 
vearless concentric motors) would then be transferred 
from end to end with 100 per cent. adhesion efficiency 
in the case of @ symmetrical lay-out, or something not 
far off if one driving axle is equalised with a Bissel 
truck. 

Apart from the question of distributing thie vertical 
shocks and power reactions, the springing arrange- 
ment must be considered relatively to the cab design. 
Continuous equalisation along each side of the main 


truck necessitates only rigid side bearers for the cab, 
but if the main springing system is divided on each 
side of the truck, then spring-supported bearers are 
required to prevent excessive loads on the cab 
structure, due to track irregularities. 

A further detail which promotes easy riding is a 
low position of the main pivot. In locomotives with 
complicated main driving trucks, ¢.g., the P.L.M. 
2-C,-C,-2 and Penna. R.R. 1-C-C-1 designs, the 
size and position of the motors precludes the possi- 
bility of a good location, although the carrying bogie 
of the former is pivoted about a plane level with the 
axle centre. It is in normal double-bogie locomotives 
that the greatest improvement in this direction is 
possible, for side balancing springs may be easily 
applied in conjunction with a convex pivot, and the 
locomotive given a double suspension system. But, 
of course, such vehicles are entirely unsuitable for 





high speeds. 








Treatment of Copper Wire Scrap. 


By EDMUND R. THEWS. 


YOPPER wire scrap may, for the purpose of re- 
melting, be divided into three groups differing from 
each other in composition as well as in the state of 
oxidation and purity: (1) scrap wire from the wire 
producing plant, (2) scrap from the wire consumers’ 
plant, field scrap, &c., and (3) old scrap collected 
from various sources. 

In general, the quality of the scrap decreases in the 
order given. The wire of the first grade is produced 
in wire drawing, or rolling, and represents a very 
uniform and pure material, the only impurity (dis- 
regarding the various small percentages of alloying 
constituents added to increase the strength of the 
wire) being oxide of copper produced on the surface 
of the hot wire during drawing and annealing opera- 
tions. If, as is usually the case, the wire drawing 
plant operates its own foundry, this scrap is re- 
melted directly and does not reach the open market. 

Somewhat similar conditions obtain in the case of 
the second group of scrap. However, whilst as a rule 
this type of wire scrap exhibits uniform composition, 
it is not as clean and straight as the former and is 
frequently sold in the market. It is obvious that, in 
view of the lightness of scrap wire, its physical state 
is of considerable importance in determining its 
value. Where the wire is straight and may be packed 
into dense bundles, transportation, handling, and 
remelting is simpler and cheaper than in the case of 
bent, dishevelled, or tangled wire which is handled 
ard remelted economically only if compressed into 
small bales or briquettes. 

The third type of scrap, consisting of old scrap wire 
obtained from telephone or telegraph lines, cables, 
or electrical apparatus, usually is quite non-uniform 
in character, the heterogeneity extending to the 
composition as well as to general impurities and 
physical characteristics. Some of this material, such 
as the wire removed from electrical apparatus and 
machinery, is quite pure, the chief requirements, high 
electric conductivity, necessitating the use of pure 
copper free from alloying constituents, and since such 
wire usually remains bright and clean after many 
years of application there is little oxide and inorganic 
dirt to contend with. Trolley wire as well as telephone 
and telegraph wire, cable scrap, &c., on the other 
hand, always contains some strengthening elements 
such as silicon, tin, phosphorus, and zinc, which can 
be removed only by complicated metallurgical 
refining processes. Besides, it is, moreover, often 
strongly oxidised and contaminated with dirt, which 
must be removed by superficial refining and the use 
of deoxidising agents. 

The most favourable types of scrap wire are burnt 
copper wire and hair—very thin—wire. The former 
is badly oxidised and usually contains appreciable 
percentages of sulphur. During melting this element 
combines with oxygen from the copper oxide, forming 
sulphur dioxide gas, which causes the formation of 
blow-holes in the copper, or copper alloy, castings 
produced. 

The opinion frequently expressed that pure scrap 
copper wire cannot be employed in the manufacture 
of high-grade copper products is misleading, since 
with correct melting and pouring methods, applicable 
under common foundry conditions, it is a compara- 
tively simple matter to produce pure copper from such 
raw materials. Scrap copper of the third type, con- 
taining appreciable quantities of alloying consti- 
tuents, cannot be employed for this purpose, of 
course ; it is practically impossible to refine this 
material in the foundry, the refining methods involved 
requiring the facilities of a smelter. 

However, there appears to be no reason for con- 
sidering this eventuality, since for technical and 
economic reasons alloyed copper scrap is_ best 
employed in the production of suitable copper alloys 
such as bronzes and tomback: The wire is melted 
down as described below and properly deoxidised 
with phosphor copper ; tin, zinc, and other suitable 
alloying constituents are then added in the amounts 
required and the metal poured as usual. For the pro- 


duction of highest-grade alloys virgin copper and the 
corresponding quantities of tin, zinc, &c., are also 
added to this mixture (50 : 50), whilst some foundries 
prefer to first cast the alloy into ingots, which are 
then added to virgin metal alloys in amounts not 
exceeding 25 or 30 per cent. 

Where new and uniformly composed scrap wire of 
this type is available in sufficiently large quantities 
this may eventually be remelted, deoxidised, and 
cast into wire bars to be again rolled into wire. Asa 
matter of precaution this material is often mixed with 
sufficient quantities of virgin copper and alloying 
constituents to reduce the amount of scrap in each 
heat to 30 or, at most, 50 per cent. It would lead too 
far here to give a general reason for this practice. 
Some authorities claim that secondary metals, 
although apparently as pure as virgin metal mixtures, 
lack the “life” characteristic of virgin alloys; 
others hold that pure secondary alloys are the equal 
of virgin mixtures; whilst according to still other 
writers (including the author) the quality of bronzes 
and tomback* is actually improved if 25 to 30 per 
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cent. cf purified or refined scrap metals is added to 
the mixture. This appears to be due to a higher degree 
of homogeneity directly caused by the secondary 
alloys. It is obvious, of course, that this does not 
apply to the addition of raw scrap to the melts, but 
to remelted secondary alloys. -Thus, if in preparing 
high-grade bronze alloys scrafawire be charged into 
the virgin metal mixture, the resulting alloys are 
bound to come out faulty, whilst if the wires are first 
melted down, deoxidised, and cast into ingots, these 
secondary ingots will form a very desirable addition 
to virgin mixtures. 

Indeed, secondary copper ingots produced from re- 
melted copper wire scrap should be superior to virgin 
copper additions if only in view of the fact that the 
latter always contain appreciable percentages of 
oxygen, or oxide, which require deoxidation previous 
to the addition of tin, zine, or any of the other con- 
stituents of technical bronze alloys; if this latter 
precaution is ignored the white metal additions are 
oxidised to a degree corresponding to the amount 











* An alloy of tin, zinc and copper used for cheap jewellery. 


The secondary 
ingots, on the other hand, are entirely free from 
oxides if prepared correctly, whilst the various metallic 
constituents eventually present are taken up by the 
final alloy without doing any harm, unless the final 
alloys produced do not accord with the composition 


of oxide present in the copper. 


of the secondary ingots. For instance, secondary 
ingots containing silicon as strengthening element 
must not be added to aluminium bronzes or to tin 
bronzes containing even small percentages of alumi- 
nium, the two elements silicon and alumimium 
reacting to form dross which does not all rise to the 
surface, but gives rise to the formation of porous, 
weak castings. However, if the secondary copper 
alloys contain silicon only they may be added to the 
virgin copper melt previous to the white metal addi- 
tions. The silicon will then act as deoxidising agent 
to the virgin copper, the silicon oxide formed rising 
to the top of the melt. 

The success of the remelting processes above indi- 
cated is largely, if not chiefly, determined by the 
metallurgical treatments involved. Scrap wire, on 
account of its unfavourable volume-surface relation 
and its light weight, represents a particularly difficult 
material ; whilst careless handling may thus cause 
comparatively large metal losses on one side, incorrect 
treatment may result in the production of faulty 
castings unable to meet the demands made upon 
alloys of this type. 


FURNACES. 


As a rule, crucible furnaces are employed for this 
purpose, although large smelters operating suitable 
baling or briquetting presses may find reverberatory 
furnaces better adapted to this parpose. Crucible 
furnaces should have a capacity of at least 300 lb. 
and may be of the coke and gas or oil-fired types. A 
sketch of a typical coke-fired crucible furnace fre- 
quently used for this purpose is given below. 

A is the crucible, B the fuel, C the brick support for 
the crucible, D the grate, E the ashpit, F the working 
trench or tunnel with ladder, G the tunnel cover, 
H the crucible cover with counterweight M, K the 
main flue, L the furnace flue leading into the main 
flue, X a ‘‘ deepener ’’ made from the upper section 
of an old crucible and employed to prevent the firing 
gases from playing around the upper sections of the 
wire charged. 

The size of the furnace and the relative dimensions 
are governed by the height and diameter of the 
crucible employed. For pots holding between 150 Ib. 
and 300 Ib. of metal the heating chamber should be 
about 18in, to 22in. square and not less than 4ft. to 
4hfit. deep. It must be wide enough to have a 4in. 
layer of ignited coke all around the crucible, with 
8in. to 10in. of coke beneath. The lower edge of the 
flue opening should be about 4in. to 6in. above the 
crucible rim, so as to prevent chilling of the surface 
of the bath by the cold air sucked through the furnace 
top. The depth of the heating chamber is determined 
by this factor, as well as by the height of the crucible 
and the required depth of the coke layer beneath 
the crucible which should suffice to use up all the 
oxygen contained in the air drawn in through the 
grate bars. It is obvious that if this is not the case 
the temperature required for melting and superheating 
the metal is not attained and the amount of air must 
be still further increased, resulting in correspondingly 
larger consumption of fuel and in lower heat efficiency. 

The section of the exit flue must be made large 
enough to take care of all the draught required to 
convert the carbon of the fuel into carbon dioxide 
within a sufficiently short space of time, and not larger 
than necessary to attain this end. It is not the object 
of the flue to produce as strong a draught as possible, 
but to attain maximum temperatures and to hold the 
heat within the fire chamber as long as is possible 
without causing too strong a contamination of the 
flue gases with carbon monoxide, which is equivalent 
to a waste of fuel. The exit flues of single-pot furnaces 
of the type indicated by the sketch may be made from 
6in. by 3in. to 9in. by 4in. 

The position of the crucible furnace relative to the 
floor level also depends upon the size and capacity of 
the crucibles. In the case of 300 Ib. units the furnaces 
should be located below the floor level so as to have 
the furnace top level with the working floor. This 
facilitates handling of the hot crucibles and the other 
manipulations involved in the operation of the 
crucible plant. 

It should not be taken from the cross-sectional 
dimensions of crucible furnace above given that their 
cross section must of necessity be square. Indeed, 
round cross sections are preferred by many con- 
structors. It is not generally recognised that the 
shape of the cross section of crucible furnaces exerts 
a considerable influence on the heat efficiency, 
circular furnaces being more efficient than square 
ones. This is due to the fact that the crucible is 
heated only by the coke with which it is in direct 
contact, the radiation of the layers of coke further 
removed being prevented from reaching the crucible 
walls by the high degree of opacity of hot coke to 
heat radiation. Thus, since the coke in the corners 
of a square crucible furnace chamber has no direct 
part in heating the crucible furnace, and since its 
influence in maintaining the general temperature of 
the furnace is neutralised by the larger radiating 
surface of a square furnace of equal capacity, circular 








furnaces are the more efficient. Applying these 
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deductions to twin crucible furnaces, elliptical shapes 
are more efficient than rectangular types. 


PREPARATION OF SCRAP. 


Another important consideration is the mechanical 
preparation of the scrap wire. Straight wire is simply 
bundled, the thickness of the bundles corresponding 
to the width of the crucible bottom. The length of 
these bundles usually exceeds the depth of the 
crucibles by 30 to 50 per cent., the actual measure- 
ments depending on the construction of the furnace. 
Where the crucible furnace is built on the lines 
indicated in the sketch the length of the bundles is 
merely dependent on the capacity of the crucible ; 
that is to say, enough of the wire is charged at one 
time to fill the crucible within 3in. to 4in. of the rim. 
The “‘deepener’’ X prevents contact between the 
wire and the deteriorating furnace gases which are 
forced to flow around the crucible and deepener 
walls to reach the flue. As soon as the wire has melted 
down sufficiently for the upper ends to sink beneath 
the upper rim of the deepener, some charcoal, or a 
few blocks of hardwood, are placed on the wire. On 
being heated this forms a reducing and generally 
protective atmosphere above the metal. 

If for internal reasons the bundle charged does not 
suffice to fill the crucible, the second charge must be 
preheated carefully in order to prevent moisture from 
getting below the surface of the bath. 

Wire coils are treated very much like straight 
bundles. Where presses are not available the coils 
may be pressed together straight, or they may be cut 
open and the wire straightened out sufficiently to be 
charged in the form of bundles. On account of its 
elasticity most wire of this type will resist straighten- 
ing and it may then be necessary to anneal it at bright 
red heat. Lacking facilities for annealing, the coils 
are compressed and held in place by copper wire. 
This wire must be tightly wound around the com- 
pressed coil from one end to the other and knotted 
in three or four places, because if the binding wire 
softens before the upper section of the coil has been 
heated sufficiently high to lose its elasticity, most of 
the hot wire springs out of the crucible. 

Copper field wire, armature wire, hair wire, and 
other material too bent or tangled to be charged in 
form of bundles or coils should be compressed into 
briquettes. Where annealing furnaces are available 
even heavy armature wire may be converted into 
briquettes suited for crucible melting, the efficiency 
of the melting process and the purity of the product 
increasing directly with the density of the compressed 
units. Bright annealing is preferable, of course, 
since ordinary annealing of the wire is bound to cause 
@ certain amount of surface oxidation, but since the 
copper oxide thus introduced into the bath is counter- 
acted by silicon or phosphorus, if these are present in 
the wire, or by additions of phosphor-copper to the 
melt, this consideration is of small importance. It 
is obvious, of course, that for reasons outlined above 
annealed wire must be charged and deoxidised before 
the addition of white metals if bronzes or other 
copper alloys are to be produced. 

Where briquetting presses are not available the 
only expedient is to cut the tangled wire scrap into 
pieces 5in. to 10in. long. Shearing machines with 
sufficiently long cutting edges are available in prac- 
tically all scrapping departments, and while this 
treatment of the wire introduces another step into 
the handling process, it is preferable to charging 
tangled wire. A few hundred pounds of wire may be 
cut into short lengths within a fraction of the time 
saved by melting this type of disintegrated scrap 
wire, so that, disregarding entirely the improved 
quality of the product and the fuel and labour saved 
by shortening the rate of melting, the time factor 
suffices to justify the mechanical treatment. 


MELTING PROCEDURE. 


Melting efficiency and the purity of the product 
are much improved if the wire is not charged into the 
empty crucible but into a bath of molten copper pro- 
duced by either retaining 30 lb. to 50 1b. of copper 
from the previous charge or by melting down a few 
copper ingots before charging the wire. In view of 
the pronounced thermal conductivity of copper, the 
scrap submerged in the superheated melt is fused 
rapidly and the time of melting as well as the rate of 
oxidation are reduced accordingly. Applying the 
above considerations, melting procedures would be 
about as follows :— 

(1) Production of High-grade Copper from Pure 
Copper Wire or of Secondary Wire Bars from Alloyed 
Copper Wire Scrap.—The crucible is heated to bright 
red heat and 30 lb. to 50 Ib. of suitable ingot copper 
charged together with a few handfuls of charcoal. 
The melted copper is superheated and the wire charged 
as outlined above. After filling the crucible with fluid 
metal, about 5/,,th per cent. of phosphorus is added to 
deoxidise the melt, which, after standing quietly for 
a few minutes (to settle out impurities), is skimmed 
and poured. 

(2) Production of Copper Alloys (Bronzes, Tomback, 
&c.) from 30 per Cent. of Alloyed Scrap Wire and 
70 per Cent. of Virgin Metal.—It has been stated 
above that in producing high-grade bronze alloys 
scrap material should not be employed in the original 
raw state, but in form of secondary ingots. Where the 
wire scrap is practically new and bright the following 
method may, however, be applied :—About 20 Ib. 


of pure virgin copper is melted down first and super- 
heated to form a bath for the scrap wire charged 
next. After all has melted down, one-half of the total 
of the phosphor-copper required (#/,,th per cent. of 
the total weight of the alloy in this case) is then stirred 
into the copper bath which is covered with a few 
pounds of sea salt or broken glass to form a protective 
layer. The various white metals are now stirred into 
the copper, the most valuable of these metals being 
added last, so that if a little oxide should remain in 
the melt in excess of that reduced by the phosphor- 
copper, the cheaper metal (zinc, as a rule) will bear 
the loss. After adding the white metal the tempera- 
ture of the bath is raised to pouring temperature as 
rapidly as possible ; the remainder of the phosphor- 
copper is then added, the bath left at rest for a few 
minutes to allow impurities to rise to the surface, 
where they are taken up by the flux, which is then 
skimmed off and the metal poured. 








American Engineering News. 


Aluminium for Excavators. 


THE use of aluminium alloys for the booms and 
buckets of excavating machines is a novel step in the con- 
struction of such machines in the United States, but has 
been tried on a sufficiently large scale to prove its practic- 
ability and economic value. The aluminium booms up 
to a length of 150ft. have a weight 50 to 60 per cent. of that 
of steel booms of the same length, but in most cases the 
saving is utilised in greater length of boom, thus increasing 
the reach and efficiency of the machine. Thus a complete 
175ft. boom of aluminium, with sheaves and rigging 
included, weighs about 14 tons, as compared with 23 tons 
for a steel boom 150ft. long. This weight reduction is 
important in the continual swinging of the boom. The 
larger reach and reduced time of swinging are important 
factors in speed of handling the material, the increase in 
speed being from 10 to 30 per cent. over that of an exca- 
vator with the shorter steel boom. It is estimated that 
in a contract for handling a million cubic yards of earth 
the aluminium machine could do the work in one to three 
months less time. Still more interesting is the use of 
aluminium for the shell or body of the excavating bucket, 
fitted with steel teeth and chains. A heavy bucket is 
necessary only in handling rock or hard ground, while in 
earth and gravel a light bucket has the advantage. While 
a steel bucket of 2 cubic yards capacity will weigh about 
5000 Ib. to 56501b., a similar aluminium bucket, with 
aluminium fittings and steel teeth, lip and chains will 
weigh 2550 Ib. to 2560 Ib., or a saving of 50 to 54 per cent. 
In building levees or dikes for flood protection along the 
Mississippi River, aluminium buckets that have handled 
as much as 200,000 cubic yards show that they are strong 
enough to resist abrasion by the materials as well as the 
battering due to stumps, rocks, and hard earth. They are 
used with excavators of the steam navvy type and also 
those of the drag-line type. 


Steel Ingots and Castings. 


A novel design of ingot for tool steel, which has 
been made in weights of 1 to 5 tons by an American steel 
works, is a three-pronged star in section. The three wings 
are cut off by a cutting torch to form billets, the central 
triangular portion remaining being then discarded. For 
the 1-ton ingot the length is 24ft. and each wing is 12in. 
long, with a width of 7}in. at the root and Tin. at the end. 
The 5-ton ingot is 5ft. long, with wings 164in. long, having 
a width of 13in. at the root and 12in. at the end. The 
cutting torch is mounted on a travelling carriage with feed 
gear operated by a hand wheel. As the central portion, 
which is 10 to 12 per cent. of the total mass, is the last to 
cool it acts as a feeder for the wings, which are thoroughly 
solid. There is sufficient shrinkage in the wings to free 
them from the mould, and there appears to be no difference 
in ingots cast small end up and those cast large end up. 
Alloy steel castings for locomotive wheel centres are usually 
designed to meet specifications averaging 85,000 lb. to 
95,000 lb. ultimate strength, with a yield point of 55,000 Ib. 
to 60,000 Ib., 22 to 25 per cent. elongation in 2in. and 
40 to 50 per cent. reduction in area. Annealing is used, 
as liquid quenching is usually prohibited. One of the 
large American railroads, however, has had 57in. wheel 
centres for large electric locomatives made of carbon steel 
and heat treated by quenching. The steel is made in 
an electric furnace and averaged 0-28 to 0:35 carbon, 
0-85 to 0:90 manganese, and 0-35 to 0-46 silicon, with 
phosphorus averaging 0:037 and sulphur 0-030. Three 
centres at a time are stacked on a tray which is carried to 
the quenching tank by an overhead crane, the time from 
heating furnace to tank being about forty seconds. Test 
bars showed 94,000 Ib. ultimate strength, 69,500 Ib. yield 
point, 26 per cent. elongation and 61 per cent. reduction in 
area. The physical characteristics are due to the heat 
treatment rather than the carbon content of the steel. 

Power Station 


a 

In recent yea®® American engineers have given 
much attention to boiler plants operating at 1200 lb. to 
1400 lb. pressures, but most of the plants built during 
1932 were for about 400 lb. pressure and 750 deg. tempera- 
ture. At Purdue University, however, extensive experi- 
ments are being conducted with a forced circulation steam 
generator having no steam drum and operating at pressures 
as high as 3500 Ib. Its cylindrical water-cooled furnace is 
beneath a series of connected horizontal coils, the feed 
water entering at the top and passing down through each 
coil in succession, leaving the last coil as superheated 
steam, the maximum temperature of which is 850 deg. 
Fah., varying with the ratio of fuel to water flow. There 
is a continuous circuit with no valves or other regulating 
devices between the feed pump and the steam outlet. 
Still higher pressure could be attained by using thicker 
pipes for the coils. Automatic control of fuel, water, and 





air are necessary for commercial operation, with varying 
loads. A few power plants are operating at 1200 lb. to 








1500 lb, pressure, but for boilers at factories or manu- 
facturing plants the present tendency is to use pressures of 
about 450 lb. pressure, generally in water-tube boilers wit}, 
steam drums. Two steam turbines of 160,000 kW were 
put into operation in 1932, and one of 75,000 kW, while on 
of 165,000 kW is being built. In design, special attention 
has been given to reducing the size of turbine units, the 
75,000-kW machine mentioned occupying no more floor 
space than a former 40,000-kW machine. Oil engines are 
further increasing in use for power plants, the largest s:, 
far in the United States being of 7000 H.P. A nov 

development is the use of both natural gas.and coal gas as 

fuel for internal combustion engines. Petrol engines of 
the self-contained carburetter type are being designed in 
larger sizes and experimental work is being done im solic 
injection of petrol. 








TREVITHICK CENTENARY COMMEMORATION. 


On Saturday afternoon, April 22nd, 1933, the actual! 
anniversary of the death of Richard Trevithick, the great 
engineer, there will be a demonstration in Camborne, 
Cornwall. 

On Sunday morning, at Dartford, Kent, where ‘Trevi 
thick died, at the Parish Church at 11 a.m., a Memorial 
Service will be conducted by the Vicar, the Rev. Elliott 
Mitchell. The preacher will be’ the Rt. Rev. the Bishcp of 
Rochester. An address on “The Life and Work ot 
Richard Trevithick,” by L. St. L. Pendred, Past-President, 
Institution of Mechanical Engineers, will follow, after 
which a chaplet will be deposited at the foot of the 
Trevithick Memorial Tablet. 

On Sunday afternoon a Memorial Service will be held 
at Tregajorran Methodist Chapel, near Carn Brea, in the 
parish of [llogan, Cornwall. Tne Chapel is on the site of 
Trevithick’s birthplace. 

At Evensong, at 3 p.m. in Westminster Abbey, during 
the sermon, special mention of the great engineer will be 
made by the preacher, the Ven. Archdeacon V. F. Storr, 
M.A. After the service a chaplet will be placed below the 
Trevithick Memcrial Window in the North Aisle. 

On Monday, April 24th, at 6 p.m., a Memorial Lecture 
will be delivered by Professor C. E. Inglis, 0.B.E., F.R.S., 
M. Inst. C.E., at the Institution of Civil Engineers, Great 
George-street, S.W.1, The chair will be taken by Sir 
Murdoch MacDonald, K.C.M.G., President of the Institu- 
tion and Chairman of the Executive Committee of the 
Commemoration. 








BRITISH WATERWORKS ASSOCIATION. 


THE twenty-second annual general meeting of the 
British Waterworks Association will be held at Blackpool 
between Tuesday, June 13th, and Saturday, June 17th, 
1933, by the invitation of the Fylde Water Board. The 
headquarters of the Association will be the Imperial 
Hydro, Blackpool. A meeting of the Executive Com- 
mittee will be held at 5 p.m. on Tuesday, June 13th, 1933. 
On Wednesday the morning and afternoon sessions will 
take place in the Spanish Hall, Winter Gardens, Black- 
pool. At 11 a.m., after a welcome by the Mayor, the 
annual business meeting will take place. The afternoon 
session at 2.30 p.m. will be devoted to the reading and dis- 
cussion of the following papers :—‘‘ The Seasonal Con- 
sumption of Water,” by Mr. G. F. Atkinson, who is the 
Engineer to the Fylde Water Board; ‘‘ Rural Water 
Supplies,” (i.) by Mr. Edgar Marton, (ii.) by Mr. Thomas 
Marsland. On Wednesday evening the President will 
hold a reception in the Spanish Hall, Winter Gardens, at 
7 p.m., the annual dinner following at 7.30 Bicciepos As 
9 a.m. on Thursday the delegates will leave Bl 
and proceed to Slaidburn, Yorkshire, where they pal 
inspect the Fylde Water Board’s Hodder scheme. 
Luncheon will partaken of at the Stocks Reservoir, 
at the invitation of the Board, at 12.30 p.m. At 1.45 p.m. 
the party will leave for Preston Corporation waterworks 
at Langden, near Whitewell, and tea will be provided 
by the Preston Corporation Waterworks Committee. at: 
3.30 p.m, The Mayor of Blackpool will hold a reception 
at 8 . at the Spanish Hall, Winter Gardens, and there 
will a dancing up to 12 midnight. Friday, June 16th, 
will be devoted to the following alternative visits :—(a) 
L.M.S. Railway Fish Docks, Fleetwood ; Ice Factory and 
Fish-curing Factory, 9.30 a.m.; (6) Warbreck Service 
Reservoir and Water Tower, Blackpool, and Westby 
Service Reservoir, 10 a.m.; (c) The Freshwater Biological 
Association’s Laboratory, Wray Castle, Windermere 
(limited to party of fifty only), 10 a.m.; (d) day excursion 
to the Isle of Man by R.M.S. “ Viking,” from Fleetwood, 
10,30 a.m.; (¢) Fleetwood Sea Defence Wall, 2.30 p.m.; 
(f) Ashton Gardens and open-air bath, St. Anne’s-on-the- 
Sea, 2.30 p.m.; (g) Open-air Bath; and (h) Pleasure 
Beach, South Shore, Blackpool, 2.30 p.m. Soneey will 
be available for visiting places of local interest. 








Tue British Commercial Secretary at Madrid reports 
that the Madrid Gazette of March 17th published a Decree 
of the Ministry of Public Instruction dated March 14th 
defining the use of the term ‘‘ Engineer.” According 
to the terms of the Decree, it may be employed by those 
who have received from the Spanish State the degree 
corresponding thereto and by those nationals and/or 
foreigners who have received such degrees from special 
schools regarded as official in other States, provided that 
they have fulfilled the requirements laid down in Article 
IV. Foreigners or Spaniards who have been granted 
degrees abroad may use the translation of such degrees 
in Spain, provided that they are accompanied by the 
name of the school or society or town in which they 
received technical instruction. If they fail to do this 
their claims to be considered engineers will be meaning- 
less. Their official foreign engineering degrees shall be 
examined by and submitted to such tests of suitability 
as are demanded by the Consejo Nacional de Cultura 











(Article IV.). 
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POWER-CONTROLLED ELEVATING GRADER AT WORK 











Power-Controlled Elevating Grader. 


Tue Caterpillar Tractor Company, of Peoria, Illinois, 
has recently brought out a power-controlled elevating 
grader of new design and great capacity. This machine, 
which is illustrated by the engravings above, incor- 
porates such features as an arched ‘“‘A”’ frame, giving 
ample clearance for the carrier and permitting a higher 
lift for loading large wagons; three-point suspension 
of the frame, and a swivel king bolt to allow full oscillation 
of the front wheels and short turns ; drum-type wheels ; 
and extensible front and rear axles to balance the weight 
of the carrier. Adjustments of the carrier and plough 
are controlled by four levers, and all the operating controls, 
including clutch, throttle, and gong, are grouped within 
easy reach of the operator’s seat. 

A 46 horse-power “ Caterpillar ’’ engine, mounted on a 





protects the plough from hidden obstructions, ensures a 
uniform furrow, and permits easy, accurate adjustment 
of the plough. 








Two Special-Purpose Drills. 


THE two special-purpose drilling machines illustrated 
herewith were made by Alfred Herbert, Ltd., of Coventry. 
One is specially arranged for drilling crank shafts, and its 
spindles are operated simultaneously by the central hand 
wheel, while the other is suitable for drilling oil holes in 
crank cases. If the engravings are examined it will be 
found, as was indeed to be expected, that the two columns 
of each machine are identical in every respect, and, further, 
that all the working parts are mounted upon the column, 
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SPECIAL PURPOSE DRILLING MACHINES 


sub-frame at the left side of the rear axle, furnishes power 
to operate the carrier, the power controls, and the automatic 
pan cleaner. This mounting of the engine is arranged to 
balance the weight of the carrier, give the operator an 
unobstructed. view, and remove him from the heat and 
exhaust of the engine. There are no exposed chains and 
gears. The 48in. belt is driven by enclosed gears and a 
universal shaft along the rear of the carrier. The standard 
size of this carrier is 19ft., but it may be increased to 
22ft. or 26ft. by adding 3ft. extensions, and it is built 
with tubular spacers and diagonal braces, and is carried 
on steel belt rollers, mounted on roller bearings, spaced 
12in. apart. A “‘ V”’ cleaner floats flat on the returning 
belt, and a gear-driven pan cleaner provides positive 
cleaning in front of the lower drum. The “ free floating ” 
plough beam is a built-up box section weighing 675 lb. 





It is suspended on chains, and this. mounting, it is claimed, 





including the electric motor and the controls. The 
arrangement, in fact, is such that were an ordinary vertical 
spindle drilling machine required, it would only be neces- 
sary to unbolt the column from the base and remount it 
on another base suitably arranged to receive it. These 
‘drill columns’ are made in two main types. One, 
suitable for A.C. and D.C. current of any voltage, is 
provided with a four-speed gear-box, giving speeds between 
448 and 2415 r.p.m. to plain spindles and between 104 and 
562 r.p.m. to geared spindles. The other, suitable only 
for A.C., has four electrical speed changes, giving spindle 
speeds between 445 and 1455 r.p.m., with plain, and 
between 106 and 1455 r.p.m. with geared spindles. On 
both types the spindle is started, stopped, or reversed by 
a finger-controlled lever operating the main switch of the 
motor. In the second type of machine, that with electrical 


able, and gives a correspondingly enhanced output. The 
general details of the design of the machines may be 
followed from the engravings. 








Double Crank Press. 


We illustrate herewith a double-crank press, which 
Taylor and Challen, Ltd., of Birmingham, have just com- 
pleted for the motor car industry. The machine is capable 
of exerting a force of 200 tons at the bottom of the stroke, 














DOUBLE CRANK PRESS 


and is designed for pressing sheet metal doors, panels, 
and plates for motor cars and similar work. The slide is 
balanced by means of four compression springs arranged 
in tubes at the sides of the press. Provision is made 
on the bed for air cushions. The main driving motor is 
of 25 H.P., and, with a motor for adjusting the main slide, 
is mounted on top of the framework. Extractors are 
fitted to the top slide. The press is controlled by means 
of a multi-dise clutch on the first motion shaft. It stops 
automatically at the top centre and can be started or 
stopped by hand at any point of the stroke. The stroke 
is 8in. and a 6in. adjustment to the slide is provided. With 
the main driving motor running at 420 r.p.m., the slide 
makes fourteen strokes per minute. The slide measures 
34in. from front to back, and 56in. from right to left. 
The gap between the bed and the slide in its highest 
position is 38in. 








Tue British Columbia Veneer Works, Lad., at Nelson, 
have developed a high-grade waterproof birch plywood 
which has been approved by the Department of National 
Defence at Ottawa as suitable for aeroplane manufacture. 
Another new departure ‘at this plant is the manufacture 
of larch plywood, which is now reported to be beyond the 





speed control, change of speed is equally rapidly obtain- 





experimental stage. 
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A Pneumatic Travelling Crane. 


a 


N factory shops and other buildings in which inflam- 

mable materials are stored, or inflammable gases are 
likely to be produced, special precautions must be taken 
in the design of electrically driven machinery. Thus, 
oil-immersed switchgear and specially designed cables 
must be used and severe precautions must be taken at 
every point to avoid any possibility of sparking. In the 
case of travelling cranes the supply of the necessary 
current is complicated by this consideration, since bare 


tion mass. Its carrying capacity amounts to 12 tons, 
and its span is about 11m. The compressed air is led 
to the crane by means of a hose, arranged as shown in the 
line engraving. This hose is carried by small trolleys, 
a, b, c, provided with straps, to which the hose is attached. 
They run in special guides along the crane runway. Owing 
to the small span of the crane no trolleys were required 
for conducting compressed air from the crane girder to 
the crab. ‘The hose is simply led over in an arch from the 





The Quarter’s Shipbuilding Returns, 


THE statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under construction at_the end 
of March last show that in Great Britain and Ireland there 
is an increase of 26,904 tons in the work in hand as com 
pared with the very low figures for the previous quarter, 
but that the present total— 252,401 tons--—-is 120,572 ton; 
less than the tonnage which was being built at the end o} 
March, 1932. The figure for March, 1933, includes about 
147,000 tons on which work has been suspended——132,000 
tons of steamers and 15,000 tons of motor ships. The 
slight increase recorded above in the quarterly total o/ 
work in hand is the first to be noted since March, 1930 
About 65,000 tons---nearly 26 per cent. of the tonnage now 








PNEUMATIC TRAVELLING CRANE 


wire leads cannot be used. In consequence, the control 
gear on the crane itself must be connected directly to the 
current supply without sliding contacts, and this involves 
the arrangement of a carefully insulated cable so slung 
that the crane may move to any position. There are 
several methods of slinging the cable in this way which 
will occur to engineers, the best, perhaps, being to support 














5 H.P. AIR MOTOR AND REDUCING GEAR 

it on trolleys at intervals and allow it to hang in loops 

below them. A very slight pull on the cable is then 

sufficient to move the trolleys and extend the cable. 
Another method of preventing. the danger of fire 

arising from the operation of the crane is to use compressed 

air motors instead of electric motors. It has the advantage 
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carrying strap d attached to the crane girder to the carry- 
ing strap e on the crab frame. 

The three motors are standard reversible Demag 
turbine air motors, and have an output of 5 H.P. at a 
working pressure of 4 atmospheres. A built-in mechanism, 
provided with a hardened and ground worm gearing, 
reduces the high speed of each motor to 200 r.p.m. 
at the final shaft of the unit. One of these units is illus- 
trated by a tone engraving. In order to prevent the 
motors racing when running idle, they are equipped with 
speed regulators. Pressure lubricators, provided with 
devices for regulating the quantity and also for automatic 
stopping, serve for lubricating the rotors, and the roller 
bearings ate lubricated by means of high-pressure grease 
guns. The rotors are constructed of high-grade steel, 
case-hardened and ground according to the Maag method. 
For reversing the direction of revolution an ordinary control 
valve is supplied, by means of which the air paths are 
changed. The motors and driving gears have the following 
working speeds :—Hoisting, 1-2m. per minute; crab 
traversing, 15m. per minute; crane travelling, 35 m. 
per minute. All movements are controlled from the 
floor by means of pull chains. The control chains for the 
lifting gear and the crab travelling gear are suspended 
from the crab, whereas those for the crane travelling 
gear hang in two falls from the crane girder. The reason 
for duplicating the control of the crane travelling gear 
is to enable the crane driver, who is standing near the load, 
to reach with ease the one or the other of the two control 
chains that hang about 6ft. 6in. (2 m.) apart. 

The brake of the lifting gear is released by a compressed 
air piston that applies the brake lever in much the same 
way as the brake magnet of an electric crane. The 
control valve for this compressed air piston is coupled 


GENERAL ARRANGEMENT SHOWING SUSPENSION OF PIPE AND POSITION OF CONTROLS 


that should any defect in the mechanism occur no danger 
of fire arises. Demag Aktiengesellschaft has recently 
built such a pneumatically driven crane, which is used in 
the extracting plant of a gasworks. 

This crane, which is shown in the accompanying 
engravings, serves for depositing into and lifting out of 
the extraction apparatus large boxes filled with purifica- 


in such a manner with the control lever of the lifting 
motor that the piston and the motor receive the compressed 
air simultaneously. 

This overhead travelling crane, state the makers, 
works very satisfactorily. It is sensitive to the 
controls and operates satisfactorily at either low or 
high speeds. 





WINDING GEAR 
being built in this country—is intended for registration 
abroad or for sale. 

The tonnage now under construction abroad-—488,543 
tons—is about 52,000 tons less than the work which was in 
hand at the end of December, 1932, and is the lowest 
recorded since December, 1909. Tonnage, included in 
this figure, on which work has been suspended amounts 
only to 1325 tons of steamers and 30,038 tons of motor 
ships. The five leading countries are :—France, 97,489 
tons ; Sweden, 82,332 tons; Italy, 59,098 tons; Japan, 
55,570 tons; and Germany, 52,565 tons. The total 
tonnage under construction in the world amounts to 
740,944 tons, of which 34-1 per cent. is being built in 
Great Britain and Ireland, and 65-9 per cent. abroad. 

In Great Britain and Ireland, 77,306 tons were com- 
menced during the last three months, this figure exceeding 
by more than 5000 tons that of the tonnage on which work 
was started during the whole of the year 1932; and 
12,942 tons were launched, showing a decrease of 26,461 
tons as compared with the December quarter. Similar 
figures for abroad are 63,793 tons commenced and 79,791 
tons launched, showing a decrease, as compared with the 
previous quarter, of 12,578 tons in the tonnage com- 
menced and of 94,047 tons in the tonnage launched. 

The oil tankers under construction in the world amount 
to 23 vessels of 169,690 tons, of which 4 vessels of 30,026 
tons are being built in Great Britain and Ireland, 8 vessels 
of 54,000 tons in Sweden, and 3 of 34,152 tons in Italy. 
It is noteworthy that motor ships account for over 90 per 
cent. of the total tanker tonnage under construction, 
which comprises nearly 23 per cent. of the total steam and 
motor tonnage being built in the world. 

Of the 252,401 tons under construction in Great Britain 
and Ireland at the end of March, 58,981 tons consisted of 
motor ships, while at the same date the motor ship tonnage 
being constructed abroad (351,172 tons) was 214,426 tons 
in excess of that of the steamers. The vessels being built 
in the world at the end of March include 7 motor ships of 
between 8000 and 10,000 tons each; 7 motor ships of 
between 10,000 and 20,000 tons; and 3 steamers and no 
motor ships of 20,000 tons and upwards. 

The table respecting marine engines shows that the 
horse-power of steam engines now being built or being 
fitted on board amounts to about 503,000 H.P.; these 
figures include 16 sets of turbine engines of about 413,000 
shaft horse-power. The horse-power of the steam recipro- 
cating engines (about 90,000 H.P.) only slightly exceeds 
LO per cent. of the total horse-power of marine engines now 
being built in the world. The figures for oil engines 
aggregate about 381,000 H.P. 

Although inevitably affected by the continued reduction 
in the total amount of work in hand throughout the world, 
the tonnage being built under the inspection of Lloyd’s 
Register at the end of March amounts to 459,310 tons, 
viz., 218,236 tons under construction in Great Britain and 
Ireland and 241,074 tons abroad. 








In a paper entitled “The Electrical Sterilisation of 
Water,” read before the Société Francaise des Electriciens, 
M. M. P. Otto stated that his system for the use of ozone 
for this purpose was now being employed not merely in 
households, but also in large installations capable of 
sterilising up to 22,000,000 gallons per day. At St. Maur 
the plant for the treatment of the water of the river Marne, 
for supply to Paris, which has been in operation for the 
past ten years, is now being extended to give a sterilised 
supply of about 66,000,000 gallons per day by means of 
eight batteries of ozonisers supplied with electricity at 
500 cycles per second from a special sub-station. At 
Nancy work is in hand for a plant for use in connection 
with a water supply from the river Moselle along a 7}-mile 
aqueduct to give 22,000,000 gallons of sterilised water per 
day. At Toulon, where a total of from 2200 to 3300 million 
gallons per annum is taken from the rivers Indre and 
Coramy, a dam and a 1000-kW hydro-electric generating 
station are being constructed to supply the necessary 
electric power for the ozonising plant. 
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Wind Tunnel Tests of Locomotive Models. 


+ 


N our issue of June 3rd, 1932, we described the new 
laboratories at Ottawa of the Canadian National 

Research Council, and incidentally referred to some tests 
that were being conducted with locomotive models in the 
wind tunnel of the-Aerodynamics Department. From an 
article by Mr. J. J. Green in the Canadian Journal of 
Research we are now enabled to extract the following 
information concerning the objects and results of the 
tests. 

The experiments were undertaken at the request of the 
Canadian National Railways, and had for their object the 
improvement of that company’s design of high-speed 
locomotive, the improvement sought being a reduction in 





Fic. §--Y2TH FULL SCALE STEEL MODEL 


the air resistance and the provision of some means for 
lifting the exhaust steam and smoke clear of the cab. 
The smoke problem appears to have been originally the 
more important aspect of the investigation, but as its 
solution was intimately associated with transforming the 
eddying flow around the locomotive into streamline flow, 
any steps taken to improve the smoke flow would naturally 
have a beneficial effect on the air resistance. It was realised 
that at low or medium speeds the air resistance of a loco- 
motive is small compared with other forms of resistance 
that are present, and that the air resistance of the loco- 
motive is only about 30 per cent. of{the air resistance of 








A +- UNMODIFIED MODEL. 


c=100 R/V? =0- 


carried out at various speeds up to 170ft. per second 
(=116 m.p.h.). Since the model was one-twelfth full 
size, it follows—although it is not mentioned in Mr. 
Green’s article—that at the maximum wind tunnel speed 
employed in the research the conditions were dynamically 
similar to those appropriate to a full-sized locomotive 
travelling at just over 9 miles an hour. Some doubt 
may be expressed concerning the applicability of the air 
resistance figures so obtained to a full-scale engine 
travelling at speeds up to 80 m.p.h. It was found, how- 
ever, that at wind tunnel speeds above 30ft. or 40ft. per 
second the resistance coefficient—that is to say, the 
measured air resistance in pounds divided by the square 











of the wind speed in feet per second—became practically 
constant. In other words, above a speed of 30ft. to 40ft. 
per second, the air resistance coefficient would appear 
to be independent of the Reynolds number. If this 
result is true, it reveals a notable difference between a 
model of a locomotive and a model of an aerofoil or other 
efficient aerodynamic part, the drag coefficient of which is 
affected by the Reynolds number practically throughout 
the whole range of wind speeds provided in an atmo- 
spheric pressure wind tunnel. 

Restrictions were imposed on the liberty with which 





carried out on a wooden model of the same dimensions, 
but with the minor details omitted. 

The direction of the air flow round the model and its 
modifications was studied by means of silk streamers 
attached along the boiler sides and in front of the cab 
windows, and by other threads fixed to grids of fine wire, 
one grid being suspended just above the model and another 


being placed just in front of it. The air flow round the 
model as supplied was found to be exceptionally poor. 
It was found to be deflected downwards all along the boiler 
sides, while the shape of the cab caused it to pour down in 
front of the cab windows. By progressive modifications, 
an improved shape was developed which operates primarily 
by inducing a layer of pure air to enter beneath the smoke 
layer. This pure air layer envelopes the boiler and extends 
well above it, and intermingles only to a slight extent with 
the smoke layer.. The clean air enters smoothly by virtue 
of the improved design of the front end of the locomotive. 
In addition to the supply coming from the front end, 
smoke-free air is induced upwards in front of the cab 
windows. Incidentally, the modifications effected reduced 
the air resistance of the engine by 35 per cent. In one 
case the resistance was reduced by 43 per cent., but the 
cowling employed interfered with the accessibility of the 
working parts. 

The one-twelfth scale model, as supplied, was tested 
by suspending it at the centre of the jet from four pairs of 
wires, two pairs being attached to stirrups passing beneath 
the boiler and two to stirrups passing beneath the tender 
water tank. The amount by which the model swung back- 
wards was measured, and, with the weight of the model 
and the length of the wires, provided a means of calculat- 
ing the drag. The following table gives the results 


obtained :— 

Wind speed, V, Wind resistance R, Coefficient, 
feet per second. lb. 100 R/V?. 

2 0-534 0-133 

30 1-223 0-136 

40 2-223 0-139 

50 3-468 0-139 

60 5-070 0-141 

70-4 6-938 0-140 

79-8 8-918 0-140 

90 11-434 0-141 

100 14-198 0-142 

110-5 . * 17-300 0-142 

120 0-8 Oe 

154 23-750... ee os OS 

170-2 40-455 .. «=. .- O-3@ 


It is pointed out that from these figures it is apparent 
that at speeds above 40ft. or 50ft. per second, the value 
of the resistance coefficient becomes reasonably constant 
within the limits of experimental accuracy. The figures 
include the drag of the suspending wires. After correction 
for this drag, the mean value of the resistance coefficient 
over the range of speed for which it is substantially con- 
stant is given as 0-1135. For a full-sized engine the 
relative air resistance would be proportional to the frontal 
area and would therefore be given by 


R=0-001135 V? x 144. 


This result is not, however, applicabie to full-sized 
practical conditions, in so far as the model was freely 
suspended and was therefore uninfluenced by the ground. 
Two methods were employed to allow for the ground 
effect. The first method took advantage of the estab- 
lished fact that the effect of a boundary surface on the air 
flow past a body in its neighbourhood is the same as if the 
boundary were replaced by a second model, so placed with 
respect to the first as to constitute a ‘‘ mirror image * 
of the first model in the boundary. The wooden model 
was therefore attached upside down beneath the steel 
model with corresponding wheels in contact. If R,, and 
Ry are the resistances of the two models measured 





the form of the model might be modified to improve its 


separately and Ry is the resistance of the two models 
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R= Air Resistance in Lb. 


1 V = Velocity in ft. per sec. 


















































B .-SIDE CURTAINS ON ENGINE. 


C -- SIDE CURTAINS ON ENGINE & TENDER. 


e=0:1088 











e=0-1036 





F -- MODIFICATIONS AT CHIMNEY. 
G -- MODIFICATIONS TO TENDER. 


H -- CAB & TENDER GAP CLOSED. ¢=0°0666 


J -- CAB FRONT FILLED IN. 


c=0-0698 


c= 0°0666 ¢= 0°0620 






































‘THe Encincer” D -- BOILER FRONT MODIFICATIONS. c= 0-0763 FLOW OVER MODEL AS FINALLY MODIFIED. @ 
FIG. 2—SERIES OF MODIFIED DESIGNS OF LOCOMOTIVE TESTED WITH DUMMY GROUND 
the train asa whole. The air resistance, however, increases aerodynamic characteristics. Legal requirements pro- when combined in the above-mentioned manner, then -the 
as the square of the speed, whereas other resistances | hibited the elimination of the bell and whistle, the stair- | ground effect on each model is taken as 
present in the locomotive increase—or are held to increase | ways at the front end and the runways at the sides. 3=4 (Rin+Rap— Bm) 
~_ my w mw/* 


proportionately to some power of the speed less than 
unity. Hence it was argued that the reduction of air resist- 
ance in the case of a high-speed passenger engine was 
worthy of attention in the quest for economy. 

The model tested was on a scale of 1 to 12, and repre- 
sented a Canadian National ‘‘ 6100” class engine and 
tender. It was constructed of steel and was complete in 
all details. It was tested in a tunnel having an open air 
jet 9ft. in diameter and 13ft. long, and capable of pro- 
yiding a velocity up to 160 m.p.h. The actual tests were 





Accessibility of the connecting-rods, valve gear, axles, 
and axle-boxes excluded the otherwise desirable step of 
fitting them with cowlings. The fire-box had to be left 
free in order that the air opening to the ashpan should not 
be blocked. Generally, it was required that all modifica- 
tions should be such that they could be effected econo- 
mically and easily and with the least possible alteration 
to the locomotive itself. 

To avoid damaging the scale model suppliea by the 
company, the various modifications investigated were 





The second method of measuring the ground effect con- 
sisted of suspending a dummy ground beneath the model 
just clear of the wheels. It is asserted that this method 
gives results directly applicable to a full-scale engine on the 
road. It may, however, be pointed out that criticism of 
this assertion seems justifiable. The method does not 
give the equivalent of a stationary track, but of a track 
moving with the same speed as the locomotive. 

By the “ mirror image” method the ground effect d 
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on each model was found to be d=0-000067 V2. Sub- 
tracting the ground effect from the resistance of the freely 
suspended model, Mr. Green deduces that the actual air 
resistance of the full-scale engine at a speed of V feet 
per second would be given by 


R=0-001068 V2 x 144, 
or if V is in miles per hour, by 
R=0:3308 V2. 


It will be noted that according to this reasoning, the 
resistance of a full-sized locomotive is reduced by virtue 
of the presence of the ground. 

For the subsequent experiments with the wooden 
model as originally constructed and as modified in various 
ways, the method of determining the air resistance was 
altered. With the wire suspension method used for the 
steel model, oscillations occurred and rendered observ- 
ation of the “‘sway back” difficult. In addition, the 
computations involved were laborious, and if the method 
had been used with the wooden model it would have been 
necessary to load the model with lead weights to limit 
the “sway back”’’ to a convenient amount. A new 
method of suspension was, therefore, devised for the 
tests with the wooden model. This suspension made use 
of a system of frames swung on knife-edges, and so arranged 


“THe ENGIncer” 


that the drag on the model was transmitted as a vertical 
force to the scale pan of a weighing machine and there 
directly measured. 

The model in its original form is illustrated at A in 
Fig. 2. With a dummy ground suspended beneath it, 
the resistance coefficient 100 R/V? was found to be 
0:1089. Without the dummy ground the coefficient was 
0-1149. 

The measurements made on the model as modified 
step by step were all taken with the dummy ground in 
position. The various modifications are shown in Fig. 2, 
B to J, and against each we have inserted the value of 
the coefficient, 100 R/V*. 

The first modification consisted of fitting side curtains 
on the locomotive to shield the cylinders, motion, running 
gear, &c. They.extended from the running boards to 
the level of the bottom of the cowcatcher and reached 
from the cowcatcher to the rear of the cab. In addition, 
the normal.design of cowcatcher was replaced by a solid 
one and a sloping sheet metal front was fixed between the 
top of the cowcatcher and the bottom of the smoke-box. 
These additions were designed to prevent air from entering 
beneath the boiler and thereby to shield the running 
gear from the front as well as from the sides. The result 
was only a very slight reduction in the air resistance. 
It was argued, however, that the side curtains on the 
engine would have a far bigger effect on the resistance, 
in conjunction with additional streamlining details yet 
to be applied, than their effect by themselves would 
suggest. This argument, it is stated, was subsequently 
completely vindicated. 

The next modification consisted of the addition of side 
curtains to the tender, with the object of closing in the 
curved sides of the water tank and also of shielding the 
tender frame and axle-boxes. The result showed a con- 
siderable reduction of the drag. The reduction, it is 
argued, would have been less had there been no side 
curtains on the engine, and would have been greater had 
other parts of the model been streamlined. 

The third modification consisted of the removal of the 
feed water heater in front of the chimney, the head 
lamp and the side staircases, and the fitting of a hemi- 
spherical front to the smoke-box. These changes were 
designed to produce a smooth flow over the front and to 
remove obstructions likely to disturb this flow. The 
result was an appreciable reduction in the air resistance, 
which, at this stage, assumed a value 30 per cent. less 
than that of the unmodified model. 

For the fourth modification the whistle and bell were 
removed and cowling flush with the centre of the cab 
roof and having the same roof contour, but with vertical 
sides, was fitted over the safety valves, dome, &c. This 
alteration was designed to remove the eddying flow 
over the top of the boiler produced by the various obstruc- 
tions along its length. It was expected that this modifica- 
tion would be very beneficial as regarded the removal of 
smoke. It was accompanied by a definite reduction of 
the air resistance. 

The fifth modification consisted of sloping the cowling 
on the boiler top gently downwards to a point just behind 
the chimney and adding a streamlined tail to the chimney. 
The streamlined tail was designed to produce smooth 
flow round the chimney and to eliminate eddies in its 
rear. There was a small saving of resistance as a result 
of these changes. 

Cowling conforming to the cab roof and extending 
over the whole length of the tender was fitted for the 
sixth modification. This cowling was intended to remove 








the space between the cab roof and the roof of the first 
coach existing by virtue of the lower level of the top of 
the water tank. The saving of resistance was found to 
be material. 

The gap between the cab and tender was closed by 
cowling flush with the sides and roof of the cab. This 
seventh modification produced’ absolutely no _ effect 
whatever on the resistance. From this result it is argued 
that it is useless to attempt to reduce the air resistance 
of a train by closing the gaps between the coaches. 

The eighth and final modification consisted of filling 
in the cab front so that it sloped backwards from the 
running boards, to which the sloping front was joined by 
a generous fillet. Fillets were also added to eliminate 
all corners and sharp edges, and the overhang of the cab 
roof was abolished. These modifications were intended 
to shoot the air upwards in front of the cab windows 
and thereby help to keep them free from smoke. The 
resistance was notably reduced. 

The net result of all the modifications was to reduce 
the coefficient 100 R/V? from 0- 1089 to 0.0620, represent- 
ing a reduction of 43 per cent. in the air resistance of the 
engine and tender. 

The flow of air over the model as finally modified 
as investigated by means of silk streamers is indicated 
in the final diagram in Fig. 2. Compared with a similar 





of ships. It recommends that unarmoured rubber wiring 
should not be fixed at the back of wooden bulkheads or 
partitions, but that all wiring should be preferably so 
arranged as to be directly accessible and be enclosed 
either in lead covering or steel tubing. Further, greater 
care than has been usual should be exercised in order to 
ensure a better fit where wiring passes through bulk- 
heads. Fuses or safety elements of doubtful quality 
should never be installed aboard ship. In cases in 
which the ship’s hull may be employed as an earth connec- 
tion, it is recommended that both the lead covering and 
also the steel tubing containing live wires should be 
efficiently earthed to the hull. The Court regards it as 
most desirable that investigations be made with the 
object of discovering a material for isolating the lead 
covering from the steel tubing, which, when it is subjected 
to heat, will not generate a combustible gas. 








CAST IRON RESEARCH. 

THE British Cast Iron Research Association has recently 
issued a report on recommended methods of sampling 
and analysis of cast ferrous metals and alloys, which, it 
is hoped, will help to overcome differences in analytical 




















FiG. 3—-FINAL MODIFIED DESIGN 


test made on the unmodified model, it was 
found that the large eddy previously existing 
behind the chimney had been eliminated 
and that there was a steady, instead of an 
eddying, flow over the boiler top. No down- 
ward flow along the boiler sides occurred, as 
it did in the unmodified model. Finally, in 
place of the considerable downdraught of air 
in front of the cab window there was mainly 
an upward flow. A slight downward flow 
occurred at the junction of the cab front with 
the running boards, and there was a tendency 
for the air to spill round the sides of the cab. 

While the modifications investigated clearly resulted 
in an improvement in the air flow conditions in the 
neighbourhood of the cab, it was felt that room still 
remained for further improvements at the cab and at the 
chimney with the object of lifting the smoke positively 
clear of the engine. 

Various modifications introduced at the front end 
were found to be partially successfu] as regarded improving 
the manner in which the smoke was lifted clear of the cab 
windows, but some of them had also the effect of con- 
siderably increasing the air resistance and were, therefore, 
abandoned. In addition, certain of the modifications 
previously introduced would have interfered with the 
accessibility of the working parts of the full-scale engine, 
or with its general working, and had, therefore, to be 
adjusted to suit these requirements. For example, the 
cowling over the tender water tank was not desirable. 
It was, therefore, reduced to a cowling extending over the 
coal bunker alone. Again, the side curtains on the engine 
extending to the full depth indicated in Fig. 1, B, were 
not permissible because of the necessity for giving access 
to the motion and running gear. They had, therefore, to 
be cut down. 

In Fig. 3 the finally and completely modified form of 
the model is illustrated. Comparing it with the form repre- 
sented in Fig. 2, J, it will be noted first that the cowling 
on the boiler top has been extended in the form of two 
side plates past the chimney to the edge of the smoke-box, 
and that these side plates, the boiler top in rear of the 
chimney and the cowling on the boiler top are united 
by a smooth, curved surface. The bell is situated in 
front of the chimney between the side plates with its 
frame lying edgewise to the wind. The hemispherical 
cowling in front of the smoke-box has been changed to 
a quarter of a sphere, extended downwards cylindrically 
to meet an inclined plane replacing the cowcatcher. The 
running boards join this inclined plane in a smooth curve. 
The side curtains have been cut down partially to expose 
the cylinders and to give access to the motion, &c. 
The backwardly sloping cab front is rounded off not only 
into the running boards, but also into the cab roof, and 
side plates have been fitted, which, with the cab front as 
modified, form scoops which throw the air upwards without 
spilling it past the cab sides. 

Tests with silk streamers showed that in the finally 
modified form a layer of clean air is induced under the 
smoke layer, and that clean air introduced along the boiler 
sides is ultimately swept upwards in front of the cab 
windows. From the resistance point of view, it was 
found that, in the finally modified form the coefficient 
100 R/V? had been reduced from 0- 1089 for the unmodified 
model to 0-0706, a reduction of 35 percent. 

It is, perhaps, worthy of mention in conclusion that 
applications for patents have been made in connection 
with the new design. 








THE ELECTRIC WIRING OF SHIPS. 


In a leading article published in our issue of January 
27th last we discussed the electric wiring of ships, and 
suggested that this important matter might come before 
the Institution of Electrical Engineers at some future 
meeting. Following the recent inquiry into the loss by 
fire of the motor liner “ Pieter Cornelis zoon Hooft,” 
the Netherlands Court of Navigation has made important 
recommendations with respect to the electrical equipment 





technique and method, and reduce the discrepancies in 
chemical analysis to those dependent upon the human 
equation and upon the heterogeneity of material. The 
new report is a second edition of the report of Research 
Report No. 72, of August, 1929, and in it have been incor- 
porated methods for the estimation of special elements, 
either present in the materials of which the castings are 
made, or which may be added during the course of manu- 
facture. These elements include nickel and chromium, 
molybdenum, titanium, vanadium, aluminium, besides 
others. The methods described in the report are intended 
solely for use in works and other laboratories which are 
engaged in conducting acceptance tests, on raw materials 
and materials in process of manufacture. The use of 
standard irons as a check upon analytical methods is, 
we note, strongly recommended. At the end of the 
description of each method a note giving the principal 
reactions involved is given. The new report referred to 
has been prepared by the Tests and Specifications Sub- 
committee of the Association's Research Committee, 
and it is approved for issue by the Council of the Cast 
Tron Research Association. The Association would 
welcome comments on the part of users, and others, with 
experience in the examination of foundry materials, 
which would clarify the descriptions given, so as to free 
them from possible ambiguity, or which might improve 
the methods themselves, either in speed or accuracy. 
These comments, together with suggestions for additional 
matter for subsequent editions of the report, would 
be gladly received by Mr. J. G. Pearce, the Director. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue British ALuMINIuM Company, Ltd., Adelaide House, 
King William-street, London, E.C.4, has removed its Birming- 
ham office and warehouse from 21, Barwick-street, to Lawley 
and Landor streets. The new telephone number is Aston Cross 
5865-6. 

THE FLOATING AND Extastic DRAWBAR AND SHOCK ABSORBER 
Company, Ltd., 7, Victoria-street, London, 8.W.1, announces 
that Engineer Lieut.-Commander J. G. B. Sams, R.N. (Retd.), 
A.M. Inst. Mech. E., M. Inst. Loco. E., has been appointed a 
member of its board. 

BERKEFELD FILTERS AND WaTER SorreNners, Ltd., is the 
title of a recently registered company which has taken over the 
business of the Berkefeld Filter Company (British), and that of 
Slack and Brownlow. The London offices are at Sardinia House, 
Kingsway, London, W.C.2. 

Fry’s Metrat Founpnrigs, Ltd., Holland-street, Blackfriars, 
London, 8.E.1, inform us that having erected a new die-casting 
foundry adjoining their smelting works at Merton Abbey, their 
die-casting department, Hillside foundry, and Manchester die- 
casting foundry are being formed into a subsidiary company, 
styled Fry’s Diecastings, Ltd., under the same ownership, 
management and organisation as at present, at Prince’s-road, 
Merton Abbey, London, 8.W.19. 

CLARKE, CHAPMAN AND (Oc., Ltd., who hold the world rights 
for the manufacture and the right to grant sub-licences for the 
manufacture of the Johnson patented marine water-tube boiler, 
announce that R. and W. Hawthorn, Leslie and Co., Ltd., of 
St. Peter’s Works, Newcastle-on-Tyne, have been granted sub- 
licence to manufacture this boiler. The list of firms so licensed 
to manufacture the boiler now includes John S. White and Co., 
Ltd., Fairfield Shipbuilding and Engineering Company, Ltd., 
Wm. Denny and Bros., Ltd., J. Brown and Co., Ltd., Wallsend 
Slipway and Engineering Company, Ltd., Harland and Wolff, 
Ltd., and R. and W. Hawthorn, Leslie and Co., Ltd. 





Tue INSTITUTION OF ELECTRICAL ENGINEERS.—The Scottish 
Section of the Institution of Electrical Engineers has arranged 
a meeting and excursion at Dundee for Friday and Saturday, 
May 12th and 13th, 1933. On Friday, luncheon will be taken 
at the Bruce Hotel, Carnoustie, at 1.30 p.m. A Faraday lecturo 
will be given by Professor J. T. MacGregor-Morris at the 
Foresters’ Hall, Dundee, at 7.30 p.m. His subject will be 
‘“Lightning—and how the Engineer Deals with its Effects.’ 
On Saturday there will be an excursion to Pitlochry by road vid 
Blairgowrie and Kirkmichael, leaving Albert-square, Dundee, 
at 9.45 a.m. Luncheon at Fisher’s Hotel, Pitlochry, 12.30 p.m. 
During the afternoon golf or a drive to the Pass of Killiecrankie. 
Tea at Fisher’s Hotel, 4.30 p.m. The return journey will be by 
Dunkeld, and Perth will be reached in time to meet south-going 
trains. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of prices of the materials mentioned below will 


f.o.b. steamer. 


Some Encouraging Features. 


Business in iron and steel for the first quarter 
of the year has been disappointing to the extent that it 
has not developed according to expectations. Indeed, had 
it not been for the extensive Japanese orders for plates 
and structural material placed with the British and 
Continental works in February and the beginning of 
March, the volume of trade might very well have shown a 
decrease compared with the corresponding period of 
iast year. Taking a general survey, however, it is encourag- 
ing to note that during the past few weeks a more con- 
tident feeling has prevailed than for many previous 
months, and that business in iron and steel seems to be 
gradually improving. Buying is less spasmodic, and 
although individual orders are for lesser tonnages than 
in normal times, they are coming forward in a steady 
stream, which helps to give the market confidence. This 
is the more satisfactory since financial conditions in 
America and political events in Europe have been far 
from favourable to trade expansion. Reports from most 
of the industrial districts indicate a better position than 
of late. On the North-East Coast an improvement in 
trade between the Scottish foundries and the Middles- 
brough pig iron producers is shown by an increase of 8000 
tons in the March shipments, the total of 15,465 tons 
being the largest for a year. On the other side of the 
country business seems to be slowly expanding. The 
steel plants at Barrow and Workington have been operat- 
ing without a break through the first quarter of the year. 
and this spell of activity looks like continuing. In the 
Midlands the lighter industries are fairly busy and business 
in pig iron is steady. The South Wales tin-plate trade 
remains one of the busiest sections of the industry, and 
is now operating at just under 60 per cent. of capacity ; 
but the galvanised sheet mills, both in the Midlands, 
South Wales, and Scotland, are poorly employed. The 
latter market also, although conditions are improving, 
is suffering from the competition of English re-rollers 
in the Glasgow district. 

British Steel Prices. 

THE position of the British works should be 
improved if the reconstructed European Cartel and the 
new sales offices answer the expectations of their organisers. 
A permanent advance in the prices of Continental steel 
material from the recent abnormally low levels would 
relieve the British makers of much anxiety In spite of 
the 33} per cent. duty and the adverse exchange, importa- 
tions from the Continent have been practicable, if not 
profitable, on one or two occasions lately. In fact, 
some transactions, during the past few weeks, were 
reported to have been entered into by British consumers. 
This business would have been considerably larger had 
it not been that most buyers had entered into contracts 
with the British manufacturers which covered their 
requirements for some time ahead. They were not, there- 
fore, in a position to take advantage of Continental 
offers. An increase of a shilling or two in the price would 
be sufficient to make this market secure against such 
raids. -Of course, an even more effectual method of 
countering Continental aggression would be a reduction 
in British steel prices. This would be welcomed by all 
consumers, and by none more than the engineering 
industries. Within the next few days the British steel- 
makers will hold one of their Association meetings, and 
it is expected by consumers that the question of reducing 
prices will be considered. It is now more than three years 
since the British steel quotations have been altered, and 
of late there has been some grumbling that the advantages 
which Protection has brought the steel industry has not 
resulted in lower prices. In all probability, however, a 
protected home market has not, at date, yielded the benefits 
that were expected, and for this the slow recovery of 
general trade must be blamed. There is, however, a 
section of the steel makers who would be prepared to 
reduce their prices, partly as a gesture and partly as an 
experiment to see if the market would respond by larger 
purchases. In view of a recent utterance by Mr. Charles 
Mitchell, the Chairman of the National Steel Committee, 
it seems unlikely that any change will be made. 
Mr. Mitchell stated he was opposed to a reduction of 
prices by half-crowns per ton. His view was that they 
should wait until prices could be cut by 10s. per ton. 

Business in Pig Iron. 

Recently conditions in the pig iron market 
have shown signs of improving, and a more confident 
spirit is noticeable. In the absence of any official figures 
it is difficult to estimate the tonnage of pig iron in stock 
in this country ; but the general view is that at a modest 
computation it runs into several hundred thousand tons. 
No doubt there are still stocks of Continental material, 
although the imports have become insignificant. The 
question which is uppermost in consumers’ minds is to 
what extent these stocks of British and Continental 
material are being reduced, or, in fact, if the former 
are declining to any appreciable extent. In the pre-war 
days of the pig iron warrant stores the published statistics 
give some indication of how the market stood in this 
respect, and it might be almost worth the while of the 
producers to issue similar monthly figures. Probably, 
the position is not so bad as is generally believed, and 
certainly nothing would be more likely to increase con- 
fidence than a gesture of this sort on the part of the pro- 
ducers. Of late a certain number of contracts have been 
completed and the renewals have given a more cheerful 
appearance to the market. So far as the general trade is con- 
cerned, however, expansion has not been so rapid as the 
market expected early in the year. Nevertheless, reports 
from the various districts on the whole are encouraging. 
The current production of hematite on the North-East 
Coast is being absorbed, but it is reported that heavy stocks 
continue to weigh on the market. Some of the Midland 
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blast-furnaces are finding specifications against contracts 
coming forward more freely. In Scotland characteristic 
caution is displayed in recognising signs of trade improve- 
ment; but the number of furnaces in blast has been 
increased to seven, compared with two at the beginning 
of the year. The two latest to be put into operation at 
Messrs. William Baird and Co.’s Gartsherrie Works have 
been completely modernised. 


Semi-finished Steel. 


Business in semi-finished steel has undoubtedly 
made steady progress, and now that competition from 
foreign material is definitely out of the question, British 
producers are increasing their outputs. The movement 
may not be so rapid as some of the producers expected 
would be the case when Continental competition was 
eliminated. It is said that there are still stocks of Con- 
tinental material in existence at some of the re-rolling 
works, although these must be coming to an end in the 
majority of cases. The existence of these stocks, it is 
argued, enables consumers to limit their purchases of 
British material to hand-to-mouth quantities, although 
even in this direction there have been indications lately 
of a greater willingness to buy forward. The official 
prices for ordinary soft billets are £5 for 500-ton lots up 
to £5 7s. 6d. for lots of 100 tons and less. It seems doubt- 
ful, however, if these prices can always be maintained in 
some districts, and it is understood that not all of the 
producers are yet in the Billet Makers’ Association, which 
will form part of the steel makers’ reorganisation scheme. 
This would account for some of the lower prices which have 
been heard of lately. Probably, however, this is merely 
a phase which will pass as progress is made with the re- 
organisation of the steel trade. No Continental prices 
have been obtainable during the past week, as Con- 
tinental works have withdrawn from the market, pending 
the outcome of the negotiations for establishing sales 
offices for this material. In South Wales, where the tin- 
plate industry formerly took large quantities of Con- 
tinental sheet bars, the home manufacturers are securing 
all the available business at £4 15s. delivered. 


Finished Steel Materials. 


The British steel works have benefited to some 
extent from the withdrawal of the Continental makers 
from the market pending a decision regarding the establish- 
ment of sales offices, but the uncertainty as to the position 
has had its usual effect upon buyers of all classes of mate- 
rial, and consumers have shown hesitation in placing 
orders. Home trade business last week made a sharp 
spurt, the result probably of buyers wishing to get their 
business arranged before the Easter holidays, and in some 
cases to secure early delivery. Export business, which is 
not affected by the holidays in this country, continued its 
uneventful progress. There has been a lull lately in the 
demand from the Far East, but during the past day or 
two the volume of inquiry has strengthened and this has 
aroused hopes that a revival similar to that experienced 
earlier in the year may develop. The re-rollers seem to be 
obtaining a fair share of the business passing, but some 
irregularity in prices is noticeable. The export quotation 
for small steel bars, however, is kept steady at £6 to £6 5s. 
f.o.b. and the Scottish re-rollers quote a higher figure. 
Business in galvanised sheets, which is still poor, has been 
disturbed by low Continental quotations in foreign 
markets. A feature of this competition is that after having 
practically given up the Indian market for some months 
Continental works have recommenced quoting at a price 
which works out at less than the British makers’ figure 
of £16 7s. 6d. c.i.f. including duty. The Ottawa agreements 
provided for a duty equivalent to over £6 per ton on Con- 
tinental material compared with £3 per ton on sheets rolled 
from Indian sheet bars which the British makers are 
sending to India. Some idea, therefore, can be obtained 
of the nature of the cut made by the Continental makers. 


The Continental Steel Market. 


Interest in the Continental steel department of 
the market has been centred upon the negotiations which 
are proceeding for the setting up of sales offices to handle 
the output of the works associated in the European Steel 
Cartel. It was announced last week that the Continental 
makers would withdraw from the market until a decision 
had been reached as to the methods and the prices which 
would be quoted by the new bureaux. In the. middle of 
last week, however, some of the Continental steel works 
apparently could not wait any longer and resumed quoting, 
but only for limited tonnages and at considerably higher 
prices than those ruling before they withdrew. The 
market in Continental steel in the real sense, however, has 
not yet been restored and both sellers and buyers are dis- 
inclined to enter into important commitments. The 
following may be taken as an indication of the Continental 
steel makers’ new ideas of prices, the figures in brackets 
representing the quotations ruling before the decision to 
set up sales offices :—Merchant bars, £2 12s. 6d. gold, 
£3 15s. paper (£2 6s. gold, £3 5s. 6d. paper) ; joists, B.S., 
£2 88. 6d. gold, £3 9s. paper (£2 3s. gold, £3 1s. 6d. paper) ; 
joists, N.P., £2 7s. 6d. gold, £3 7s. 6d. paper (£2 2s. gold, 
£3 paper). The position regarding plates has not materially 
changed and jin. and up are quoted at £3 7s. 6d. gold or 
£4 16s. paper, and jin. at £3 15s. gold or £5 7s. paper. 
Notwithstanding these advances the price d/d Birmingham 
for merchant bars worked out at £6 2s., compared with 
£6 12s. 6d. for British re-rolled bars. 


The Copper Position. 


The tone of the copper market has improved 
as a result of the announcement that some of the American 
mines would probably cease production. Market senti- 
ment at once became more cheerful, as the decision was 
regarded as an indication that the American copper 





are delivered f.o.t. Export quotations are 
be found on the next page. 


producers at last intended to take drastic action. Buyers 
in Europe and the United States have bought rather more 
freely, and as a result the electrolytic price has advanced 
from £32 12s. 6d., when the announcement was made, to 
£35 10s. early this week. Prices in the London standard 
market also moved upwards in sympathy and on covering 
by bears, and speculative buying. No statement has 
been made as to the mines which are to be closed down, 
but it seems to be taken for granted that practically 
all the American producers will shut down for the summer 
and reopen in the autumn, with a view to giving their 
workmen winter employment. This cessation of produc- 
tion, of course, will only affect the American position, 
but it may cause a substantial reduction in the heavy 
stocks which are held by the mines in that country if 
the higher prices do not stop consumers’ buying. 


The Tin Market. 


The improvement in the tin market noticed last 
week has been strengthened by one or two favourable 
developments. The United States, which for a long time 
past has bought comparatively small quantities of tin, 
has been in the market for rather large supplies. Opinions 
vary as to whether these purchases represent buying 
by consumers or are the result of a movement initiated 
by recent financial developments in that country to turn 
money into commodities. As a fair proportion of the 
metal bought was for prompt delivery, it would seem that 
consumers have at last entered the market, and this is 
supported by the knowledge that they had allowed their 
reserves to fall to an unusually low level. The International 
Tin Committee, which controls the rate of production in 
the principal producing countries, meets this month, and 
more than usual interest attaches to its proceedings. 
At the end of May the “* Byrne Scheme ”’ ceases to operate, 
and the Committee presumably will have to decide upon 
its future policy. The scheme will have been in existence 
for a year. It provided for a cessation of exports from the 
producing countries for two months, to be followed by 
@ curtailment of production to 33} per cent. of an agreed 

of capacity. The market thinks that the 
curtailment will be continued, and, in fact, does not 
anticipate much change from the conditions ruling. 
A section of the Malay tin industry, ‘however, is not 
favourable to the scheme. An application is to be 
made to the Tariffs Advisory Committee to place 
tin on the free import list. At present the position 
is anomalous, as tin ore is allowed free entry into 
this country and smelted here; but tin smelted in 
other parts of the Empire has to pay a duty unless a 
certificate is provided that it is at least 25 per cent. 
British in origin. The smelters in the Straits Settlements 
take up the attitude that they cannot certify individual 
parcels sent to this country. - 


Lead and Spelter. 


The spring demand for manufactured lead pro- 
ducts is in full swing, and most of the works producing 
pipes, sheets, and lead compounds are actively engaged. 
This has led to a strong demand for pig lead, and, in con- 
sequence, a firmer tone has ruled in this market. As is 
usual at this time of the year, the greater part of the busi- 
ness moving has come from trades associated with the 
building industries. At current prices lead is considered 
cheap, and this has helped to stimulate business in the 
metal. The recent temporary drop in prices was the result 
of German lead being brought to this country and offered 
on the London market. As this metal is sold with the 
import duty payable by the buyer, consumers who are 
delivered the lead on the open market invariably change 
it for Empire lead, upon which they have to pay a pre- 
mium of 2s. 6d. The foreign lead then merely goes to 
increase the already heavy stocks in bonded ware- 
house, and to wait until such time as it can be re-exported. 
It is not surprising that consumers feel some annoyance 
at a procedure that makes this possible ; but it is difficult 
to see how the predominance of the London market can be 
maintained if lead were sold on the Metal Exchange, duty 

id. The value of the London market quotations as a 
world price upon which practically all contracts are based 
would in that case disappear. The situation in the 
spelter market indicates very little change. Last week a 
meeting of producers was held, at which it was decided to 
make no further cuts in outputs, as the general trade was 
sufficient to balance production and consumption. 


Electricity and the Steel Industry. 


The installation of an electric drive for a slabbing 
and blooming mill at the Dalzell Steel and Ironworks, 
Motherwell, of David Colville and Sons, Ltd., provided 
an opportunity for two leaders of the industry to express 
their views upon the application of electricity to industrial 
purposes. Mr. John Craig, the chairman of David Colville 
and Sons, urged the necessity for cheap current and 
expressed the view that the authorities would be justified 
in offering electricity at a very low price even though 
it did not fully cover all the costs. A substantial reduction 
in the cost of electricity in existing industrial areas would 
assist in bringing about a revival in the old industries. 
Sir Andrew Duncan, Chairman of the Central Electricity 
Board, who inaugurated the new electric plant, speaking 
from the point of view of the electrical industry, agreed that 
manufacturers, whether considering new industries or re- 
organising or re-equipping old ones, should be able to rely 
upon an efficient electrical service and should not be 
compelled, as often in the past, to spend their capital on 
a service when it could be more advantageously applied 
to their business. It was, perhaps, only natural that Sir 
Andrew should urge that the best means of hastening the 
downward trend of the price of industrial supplies of 
electricity was to concentrate industrial requirements 
on the public system. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
Steelmakers: Joists, 22s. 6d.; plates and sections, 15s. 


PIG IRON. 








STEEL (continued). 





Home. Export. Home. Export. 

£ os. d. £ s. a. | Gbaseow anv District— fe. d. £ os. d. 

N.E. Coasr— Angles S Piso: FEM 
Hematite Mixed Nos. 219 0 219 0 Tees lis aie ce 8 7 6 
et a oe ee Oe 219 6 Joists 815 0.. de a 

Cleveland— (D/d Tees-side Area.) Goats. is i . a . ; : - : 
No. 1 =atibden 5-5-0 310 Rounds, 3in. and up o, -2.,.¢... Z.7 Ss 
No. 3G.MB. Bg tiagh._| 218 6 re under 3in. 2 ots Ox 6 7 6 

D > 17 
mtg ie enh ated : t: . a3 SiS | Plates, fin. (basis) .. 815 0. 715 0 
| 4 eee i ae 8 0 0 
MIpLANDsS— ae sc ee ee ee ae ice 
Staffs. (Delivered to Black Country Station.) ain. .. bigdeey ts ighS $10 0 
North-Staffs. Foundry... 3 6 0.. | 2 din: Sie ee . oe 
” » Forge oy te. Boiler Plates.. .. .. 9 0 0 715 O 
j q » 4 j 
Pe aol techy uttin® Butt | Sourh Wates AREA— 

Northampton— gg ie oa 
Foundry No.3 .. .. 3 2 6.. | pS ie ae ah a ee ’ ee Set 
Forge 217 6 | Oa 4) conn SRG es & 16 

Derbyshire Joists 815 0 7-7 aS 
No. S.Bomndiry:; oi a <8 6 oO | Channels. . . 812 6 712 6 
Pome idiiae! com cosa dh O12 Rounds, 3in. and up 9 7 6 S* Bad 

Baas te } +b under 3in. 617 6 6 0 0 

i ‘ a | 
ig AP nigga 7 bg : Plates, Hin. (penis)  .. [BST Se. 715 0 
No. 3 Foundry, ditto 3.5 0 ys pie Ea Rb : : : z 3 
as : 3 I 1: i 
eneenen a Rig. Seroriy chin aan Micky ie 810 0 
N.W. Coast— - Rapti anil cri nt) DAR j &.-6,0 
| B ahy, 6 MS Sane IRELAND BeLFAST Rest or [IRELAND 
Hematite Mixed Nos. ..- 4 0 6 ,, Sheffield rt + ‘ + , eawareee 
4 5 6 ,, Birmingham oN et . a a. 
Ce, tr ae ee Ve 815 0 
} Tees toy ia a ne a 915 0 
MANUFACTURED IRON. | Dointe cw (ns at Ee ee 9 2 6 
Lancs.— Home. Export. | Channels. . : 8 MEO gh iss 9 6 0 
Crown Bars 9:35 Bi. | Rounds, 3in. and up See A 915 O 
Best Bars guinge Lh O Srbs. | ie under 3in. TT EP te Core 715 0 
S. Yorks. 
Crome Mees -. «i, 4b. 8.. | Plates, jin. (basis) ‘ | . a ae 
Best Bars = 1% oS ee ee | * fim. .. ai = a = — a 
weiiadatin 2 ES ee Fae: 912 6 
: ? . a Sie sic hs (<n. REED cers. 917 6 
Crown Bars wai val, ee Oe " Saisie) \ oxy SRS 915 0 
Marked Bars (Staffs.) .. 12 0 0.. } 
Nut and Bolt Bars + + Ree ee. 1@ OTHER STEEL MATERIALS. 
scorn bea re: een som, ear 
ee te ee ee nen 10-G to 13-G., f.o.r. t,t 8 0 0 
Best os oye Ba oe, a ok See 915 O 14-G. to 20-G., d/d. +e. et eusreisl RISO 
N.E. Coast— 21-G. to 24-G., d/d. 910 0.. 810 0 
Common Bars ca tbc Deir: Ogi 2EAG,.00 ett. Gi. 3. te 2 OF .., S . § 
Bost Bars 6.2. 3... 405 © .. The above home trade prices are for 10-ton lots and over ; 
Double Best Bars 1015 0 4-ton to 10-ton lots are 5s. per ton extra; 2-ton to 4-ton lots 
age ae ks 3a Seer: 10s. per ton extra ; and under 2-ton lots 30s. per ton extra. 
STEEL. Galvanised Corrugated Sheets, Basis 24-G. 
LonpOoN AND THE SoutH-— Home. Export. Home eg ts 
a. é. £ ee 10-ton lots and up eo. eo 
ME cS5 cc. oe cmt I Wee 7 ae | 4-ton to 10-ton lots 1110 0 
Tees 910 0 9 ee 2-ton to 4-ton lots BE AS 1M: 
Joists Ry a yee Under 2 tons oe AR BB ete ayes. 
Channels. . ; 815 0 % 12.6 Export ; £16 7s. 6d., c.i.f. duty paid India. 
Rounds, 3in. and up 910 0 eo 5.8 ” £10 10s., f.o.b. other markets. 
under 3in. 615 0 — Tin plates. 
Peion): Bn: Cebaie biti 7.15 @ 20 by 14 basis, f.o.b. Bristol Channel ports, 15s. 6d. to 16s. 
Bile 58 - : Tin plate bars, d/d. South Wales works, £4 15s. 
» fsin. .. 9 5 0 8 0 0 
jin. .. 910 0 8 5 © | Billets. 
2 fin. .. 915 0 810 0 Basic Soft (up to 25-41% C.) .- 515 0 
ne as Nig Py ae 8 5 0 » Medium (0-42% to0-60%C.).. 612 6 
sialiaiies nets: tininiale » Hard (0-61% to 0-85% C.) 7 2 6 
i ries i diesial “ » (0-86% to 0-99% C.) 8 2.6 
Angles ; 7 6 : 7 7 6 ca A (1% en ; ceri 
Tees 67 6. gs piri Soft (up to 25% ¢ ny tons and up. . 6 : z 
ons ae 
aide : “7 . : : by 4 Rails, Heavy, 500 ton lots f.o.t.. . 8 10 0 
J ee ° ‘ i 4 PA ¥ 
Rounds, 3in. and up ae tals as 8 7 6 * apt. £e-4. it en 
bs under 3in. 610 0. 6 5 0 
Plates, jin. (basis) $16 0. 715 0 FERRO ALLOYS. 
fein. .. 0; 0: @.. 8 0 0O | Tungsten Metal Powder 1/10} per Ib. 
din. .. 9 5 0. 8 5 O | Ferro Tungsten 1/74 per lb. 
fein. . 910 0. 8 10 0 Per Ton. Per Unit. 
o” mest), ot. ae ee 8 5 0O | Ferro Chromt, 4p.c.to6p.c.carbon £23 7 6 8/- 
Boiler Plates, Zin. et eee 715 0 is »  6p.c.to8p.c. £22 15 0 7/6 
Mipianps, aND LEEDS AND DistRict— 8 p.c. to 10p.c. £22 5 0 7/- 
wen iek 2 eral Specially Refined .. 
Asaiien! Se rbvo kg fag rer a Seah "7 4 6 Max. 2 p.c. carbon £34 10 0 1 
Tees 976... 87 6 »  Ilp.c. carbon £36 10 O 14 
Joists Bs +o” 7 AAPLG 0-70 p.c. carbon £42 2 6 16 
ae heart ha aioe 712 6 es es carbon free ..  1/— per Ib. 
Rounds, 3in.andup .. 9 7 6 8 7 6 | Metallic Chromium 2/9 per lb. 
i ealencti gee 6 12 6 | Ferro Manganese (per ton) £10 15 0 home 
Silicon, 45 p.c. to 50 p.e. £13 10 0 seale 5/~-p.u. 
Plates, #in. (basis) 817 6. 715 0 rn 75 p.c. £19 15 0 scale 6/— p.u. 
fein. . ee eke fee 8 0 0 Vanadium 12/6 per lb. 
tin. 9.:F (Bis 8 5 OW Molybdenum. . : 6/3 per lb. 
fsin. . Gill «G 810 0 ,, Titanium (carbon free) 9d. per !b. 
fA Bis Sot ae es 8 5 0 | Nickel (per ton) £245 
Boiler Plates, jin. 910 0. 2 5 O | Ferro Cobalt 7/3 per lh. 








NON-FERROUS METALS. 


Official Prices, April 12th. 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 





CopPpER— 
Cash .. - £29 16 3to£29 18 9 
Three months .. £30 0 Oto £30 1 3 
Electrolytic Js ew ee 234 8 Oto £8415 0 
Best Selected Ingots, d/d Bir- 
mingham .. .. £34 15 0O 
Sheets, Hot Rolled £61 © O 
Home. Export. 
Tubes, Solid Drawn (basis) 94d. 94d. 
os Brazed (basis) 94d. 94d. 
Brass 
Ingots, 70/30, d/d Birmingham £31 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 83d. 83d. 
a Brazed 10}d, 103d. 
TiIn— 
Cash .. ‘ £156 10 Uto £156 12 6 
Three Months .. £157 5 Oto £157 7 6 
LEAD.. £10 17 6to £11 3 9 
SPELTER Pra eet aig hcg £1417 tto £15 5 0 
Aluminium Ingots (British) £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE Export 
(f.0.b. Glasgow)—Steam .. 14/6 
+ Ell l4/-to 14.6 
ad Splint .. 15/- 
AYRSHIRE 
(f.0.b. Ports) —Steam 12/- 


FIFESHIRE 
(f.o.b. Methil or Burnt- 
island)--Steam .. 


Unscreened Navigation 


LOTHIANS— 
(f.0.b. Leith 
Secondary Steam .. 


Best Steam 


N.W. Coast ENGLAND. 
Steams 
Coke 
NORTHUMBERLAND-— 
Best Steams .. 
Second Steams 
Steam Smalls. . 
Unscreened 
DuRHAM— 
Best Gas.. 
Foundry Coke 
SHEFFIELD Inland. 


Best Hand-picked Branch 27/-- to 28/ 
South Yorkshire Best .. 23/- to 24 
South Yorkshire Seconds 18/— to 21/- 
Rough Slacks. . 4 .. 8/6to 9/6 
Nutty Slacks... .. 7/- to 8/6 


Furnace and Foundry Coke (at ovens) 
CARDIFF SOUTH WALES. 
Steam Coals : 

Best Smokeless Large . . 
Second Smokeless Large 
Best Dry Large 
Ordinary Dry Large 
Best Steam Smalls 
Ordinary Smalls 
Washed Nuts. . és 
Foundry Coke (Export) 
Furnace Coke (Export) 
Patent Fuel 


SwansEA— 

Anthracite Coals : 
Best Big Vein Large 
Machine-made Cobbles. . 
Nuts 
Beans 
Peas PE alt 
Breaker Duff Rubbly Culm. . 

Steam Coals : 
Large 
Seconds .. 
Smalls 

Cargo Through .. 


FUEL OIL. 


Ex Ocean Installation 
Furnace Oil (950 Gravity). . 
ese I. ET ES 


MANCHESTER— 
Furnace Oi! .. 
Diesel Oil 


11,9 to 12/- 
12/-to 12/6 


11 /- 

10/9 
17/6 to 18 
20/— to 21/- 


13,- to 13.6 
12/6 
8/6 

12/- to 12/6 


14/6 
13/6 to 15/6 


19/6 to 19/9 


19/— to 19/6 
19/— to 19/6 
18/3 to 18.6 
13/- to 13/6 
11/- to 13 

20/— to 32 - 
22/6 to 36/6 
15/6 to 17/6 

22/- 
35/— to 38/6 


35/- to 48/6 
37/6 to 48/6 
28/6 to 32/6 
19/— to 20/- 
8/6 to 9/6 


20/- to 20/6 
18/- to 20/- 
11/- to 13/- 
16/— to 17/6 


Min. 100 tons 


3 0 0 
312 6 
3 5 0 
3.17 6 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
Safety Devices. 


At the headquarters in Paris of the Union des 
Industries Métallurgiques et Miniéres there were shown 
last year examples of what could be done in the way of 
utilising scrap and other waste in workshops, factories, 
and offices, and it was surprising to find what economies 
could be effected by making use of odd materials and 
renovating old parts that would otherwise go to the scrap 
heap. Last week the Union followed up that exhibit by 
another, devoted on this occasion to safety devices, dia- 
grams, and documents presented by iron and _ steel 
makers, ironfounders, railway companies, and others to 
illustrate the results achieved by their efforts to reduce 
accidents. Samples of equipments employed for the pro- 
cection of workmen are also on view. Taking the average 
in several branches of the metallurgical industries, about 
50 per cent. of the accidents cause injuries to the hands and 
from 10 to 20 per cent. to the feet. In the ironfoundry the 
latter proportion is higher, and special attention is given to 
footgear and to methods of handling moulds and ladles. 
In a general way, the big firms adopt their own devices, 
not many of which could be shown on account of the 
restricted space available. For the same reason probably 
there are few safety equipments for machine tools exhi- 
bited, though photographs illustrate the danger of working 
some machines without them. The manufacture of gas 
masks has undergone an extraordinary development. 
Masks are made for gas, steam, smoke, and dust, and types 
are produced for every possible contingency, while 
L’Oxhydrique Frangaise supplies a special mask for the 
civilian population as a protection against chemical 
warfare. The legislation for the protection of workmen in 
this country is complete in a general way, but it has to be 
supplemented by employers themselves, who find that, 
apart from humanitarian reasons, an expenditure on safety 
equipment is a good investment, and striking results have 
been obtained by the methods employed to reduce the 
risk of accident to a minimum. In many cases foremen 
receive premiums for the safe working of shops. According 
to diagrams shown by Pont-a-Mousson, the accidents in 
the cast iron pipe foundries fell from 22 per cent. in the 
first quarter of 1929 to 6 per cent. in the last quarter of 


1931, at which figure it has remained practically un- | 


changed. In the steel tube factory of Escaut et Meuse, 
the accidents declined from 9-29 per cent. in 1920 to 
4-49 per cent. in 1932. On the Paris—Orleans Railway 
the number of accidents decreased from 4960 in 1928 
to 2339 in 1932, and in the same period the number of 
days lost through accidents declined from 104,962 to 
62,360. On the Nord Railway the accidents fell from 
13-2 per cent. in 1930 to 10-4 
the number of fatal accidents declined from fifty-four to 
nineteen. Not only does the Union des Industries 
Métallurgiques et Miniéres communicate information on 
the prevention of accidents to the engineering and metal- 
lurgical trades, but the Syndicat Générel de Garanti of 
the building trades and public works issues brochures 
dealing fully with the safety measures to be adopted in the 
different branches of those industries. 


Loss of a Naval Airship. 


After their early experience of airships, and | 


notably the loss of the “ Dixmude,” which had been 
handed over by Germany on account of reparations, the 
French have always refused to believe in their practical 
value, and the destruction of the small French naval 
airship ‘‘E 9” on the same day as the ‘“ Akron” and 
“J3°”’ met with disaster, has confirmed them in their 
distrust of the lighter-than-air machine. The French 
airship was recently attached to the naval air base at 
Rochefort. 
10,000 cubic metres. The propelling machinery con- 
sisted of two Hispano-Suiza engines of 350 horse-power. 
The airship had already made three short flights, and on 
leaving the base for another journey, with eleven officers 
and crew and two passengers, it proceeded in fine weather 
to the Ile d’Yeu, where it began to develop trouble. On 
turning back it continued to descend, and when mancu- 
vring about for a suitable landing ground, dropped and 
was irretrievably damaged. Most of those on board sus- 
tained injuries, two of them rather badly. It is surmised 
that the accident was caused by a leakage of gas. In the 
opinion of Monsieur Riche, a former Under-Secretary of 
State for Air, these disasters have destroyed any belief 
that may have lingered in France in the future of the air- 
ship, and he insists that attention should be concentrated 
on @ more complete organisation of the aeroplane industry, 
particularly in the way of research, building accepted 
types of machines in quantities, and arranging for prompt 
repairs wherever required at home and in the Colonies. 
Such an organisation, he says, is only possible with the 
direct intervention of the State. 


Machine Tools. 


The Syndicat de Constructeurs Frangais de 
Machines-Outils, which comprises fifty-two machine tool 
makers, has decided not to exhibit at the Paris Fair next 
month. Activity in the industry is so unsatisfactory that 
the Syndicat continues to impress upon Government the 
necessity of giving it more protection from foreign 
machines, particularly by means of import restrictions, 
but, like manufacturers in other industries, the machine 
tool makers have failed so far to obtain satisfaction. The 
Government does not seem disposed to extend further the 
already long list of import quotas, except in urgent cases. 
It feels that prudent action is desirable pending the World 
Economie Conference. The Syndicat pursues a policy of 
developing the machine tool industry, and after securing 
the constitution of an influential committee, including 
representatives of State technical administrations, with 
a view to the creation of a scientific organisation of machine 
tool research, it is now preparing to form an Ecole 
Supérieure de la Machine-Outil, where specialised engi- 
neers for this branch of the industry will be trained. 
The Syndicat aims at developing the industry on lines that 
pene? enable it eventually to secure a share of the world 
trade. 


It was 80 m. long and had a capacity of | 





r cent. last year, and | 





British Patent Specifications. 


When an ¢ tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


N°? 388,996 
388,996. July 19th, 1932.— 
Fuet Insection Pumps, 
Sulzer Fréres Société 
Anonyme, Winterthur, 
Switzerland. 
rf This fuel injection pump is 


of that type in which the work 
of pumping the oil from the 
inlet A to the delivery B is 
accomplished by the cam- 
driven pump C. The abrupt 
delivery of the oil is, however, 
effected by the collapse of the 
secondary piston D, immedi- 
ately the discharge port is 
open, under the influence of 
the strong spring E. It is said 
that with such an arrangement 
there is a liability for what 
might be described as a “‘ flut- 
tering ” effect in the discharge, 
but it may be remedied by the 
proportioning of the clearance | 
in the working space of the | 
pump. This clearance can be 
adjusted by means of the stud 
F.—March 9th, 1933. 











SWITCHGEAR. 


388,620. May 30th, 1932.-HicH-rENsION ELECTRIC SwITCHEs, 
The British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, London, W.C.2. 

This invention relates to a high-tension interrupter of the 
type in which the vaporisation of a liquid in a closed chamber by 
the rupture arc is utilised to ensure a rapid blow-out of the arc. 
When the rod A is raised in the direction of the arrow by the 
controlling mechanism, the movable electrode B breaks contact 
with the electrode C and an are is formed inside the chamber D. 
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The holes E being covered by the bush F so long as the travel 
of the movable electrode does not exceed a certain value, and as 
the liquid contained in the chamber D becomes partially 
vaporised, a high pressure is established within the psalms 
When the holes E finally open above the bush F this pressure 
causes a mixture of vapour and liquid to ascend inside the elec- 
trode B and to fall into the container G. Owing to the high 
speed reached by this mixture when passing between the elec- 
trodes, the arc is very rapidly extinguished.— March 2nd, 1933. 


DYNAMOS AND MOTORS. 


389,056. April 27th, 1932.—-SmncLE-PHASE INDUCTION Motors, 

The English Electric Company, Ltd., of Queen’s House, 

28, Kingsway, London, W.C.2; Leslie Roberts and 

Reginald Donahoe Ball, both of Phoenix Works, Bradford, 
Yorkshire. 

In accordance with this invention an external capacitor is tem- 

porarily connected in series with the running winding of a split 

phase motor during starting, and the impedance in the starting 
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winding circuit is increased during running. A is the running and 
B the starting winding ; C and D are capacitors. To start the 
motor the handle E is moved to the upper position, thus closing 
the switches F, G, H, J and K. Current then flows from supply 
main L through switch K, winding B and switch F, to the 
main M. From the switch K current also divides into two 


‘protects the oil against atmospheric influences. 





— paths, viz., through capacitor C, and through switch 
and capacitor D, to the switch H, and thence though winding 


A and switch G to the main M. Thus, at starting, the starting 
winding B is connected directiy across the line, while the 
running winding A has in series with it the capacitors C and D 
in parallel with each other. When the motor has run up to 

the handle E is moved to the lower position, opening 
the first set of switches and closing the switches N, O, P and Q. 
Current now flows from the main L through switch N, winding A 
and switch P to the main M. Current also flews from main 
A through switch O, capacitors D and C in series, winding B 
and switch Q to main M. Thus, during running, the running 
winding A is connected directly across the line, while the 
starting winding B, the capacitor C and the capacitor D are 
all in series. The transference of the capacitors from the circuit 
of one winding to that of the other causes a reversal of phase 
relationship. It is, therefore, y, in order to maintain 
the same direction of rotation of the magnetic field, to reverse 
the connections of one of the windings, and it will be seen 
that the switchgear does this.— March 9th, 1933. 





TRANSFORMERS AND CONVERTERS. 


388,473. October 12th, 1931.—AuTo TRANSFORMERS HAVING A 
VARIABLE TRANSFORMATION Ratio, Allen West and Co., 
Ltd., of Brighton, Sussex » and Fedor Bergmann, of the 
same address. 

The object of the invention is the provision of an improved 


N°388,473 . 








means for varying the transformation ratio of an auto trans- 
former. The invention consists broadly of an arrangement in 
which the portions of the winding on either side of the tapped 
point A generate flux in different paths and the transformation 
ratio is varied by moving a short-circuited winding B so 
that its geometrical axis moves relatively to flux paths. 
March 2nd, 1933. 


TRANSMISSION OF POWER. 


388,681. September 5th, 1932.INsuLaToRs FOR ELECTRIC 
TRANSMISSION Lines, Harold George Cruikshank Fair- 
weather, of 65-66, Chancery-lane, London, W.C.2. 

This invention relates to an insulator for electric transmission 
lines situated in the neighbourhood of the sea or in regions in 
which the atmosphere contains conducting particles in suspen- 
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sion. The insulating body A is provided with a metal cup B 
fixed to the lower cap C and filled with oil to a height ona 
level with the annular face of the upper cap D. A cover E 
An emptying 
plug is provided in the lower part of the cup.—March 2nd, 
1933. 


METALLURGY. 


388,998. July 22nd, 1932.—A Mretruop or Mopiryine INTERNAI 
Stramns IN Metat Ossects, L. Mellersh-Jackson, 28, 
Southampton-buildings, Chancery-lane, London, W.C.2. 

This specification is sufficiently interesting to quote exten- 
sively. The object of the invention is to relieve internal strains 
in metal objects. The inventors say that they have discovered 
that by subjecting the metal article, whether casting or forging, 
to an ascertained high pressure simultaneously applied to the 
entire surface of the metal object and which, consequently, 
does not tend materially to change the form of the object, the 
internal strains can be greatly modified and altered and prac- 
tically, for all useful purposes, eliminated from the metal 
object, or so changed in character that the remaining strains 
are no longer harmful and, in fact, in some objects may be 
beneficial. The pressures which have been employed in treating 
different metal articles have ranged from 3000 lb. per square 
inch to 150,000 lb. per square inch, and the pressure necessary 
with any particular metal object to eliminate its internal 
strains or so greatly to modify them that they are no longer 
injurious will depend upon the metal and the shape of the article. 
In general, metals having a higher elastic limit and tensile 
strength will take more pressure to bring about the desired 
result than metals having a lower elastic limit and tensile 
strength. The optimum pressure can readily be determined 
with regard to any specific article, and when once determined 
will be found applicable to all articles of the same material and 
constructions. In each case it will be found that the most 
beneficial effect in eliminating or modifying the internal strains 
is secured by a definite range of pressures, and it has been found 
that pressures above this beneficial range are apt to result in 
bringing back the original internal strains, or, sometimes, in 
producing new injurious strains. In each case, therefore, it 
is necessary to ascertain by experiment the beneficial range of 
pressures to which the object is to be exposed, and then to 
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treat other objects of the same character with pressure within 
the thus ascertained range. Hydraulic pressure is the most 
available and convenient means of applying the necessary 
pressure to the entire surface of the metal body. The experi- 
mental determination of the proper pressure to be applied to 
a metallic casting or forging in order to eliminate or beneficially 
moderate injurious internal strains, can be accomplished by 
ascertaining, in the first place, that injurious internal strains 
exist in a certain class of cast or forged objects or articles 
and then treating similar articles with varying degrees of extern- 
ally applied pressure, ascertaining in each case what, if any, 
effect upon the strains has resulted, until a pressure is found 
which will eliminate or beneficially modify such strains. In 
some cases where the internal strains are of such a character 
as to bring about immediate apparent and measurable changes 
in form of the article or portions thereof, it may be sufficient 
to subject the article to varying degrees of pressure until one 
such pressure is found which will prevent the change in shape 
or form found liable to occur in the untreated article, without 
an elaborate ascertainment of exactly what strains exist in 
different parts of the untreated article and tend to bring about 
injurious results. A more thorough method of ascertaining the 
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proper pressure to be applied to an article is definitely to 
ascertain the location and character of strain within its body by 
cutting thin sections from a specimen or specimens of the article 
to be treated, whereby it may readily be ascertained by defiec- 
tions of the sections whether the metal is under tension or 
compression strain, and then examining similar sections of 
similar articles, treated under different pressures, until a 
pressure is found, as a result of which the strains found to exist 
in the untreated article disappear or are so modified as to be 
no longer injurious. While the optimum pressure applicable 
to any metal casting or forging can only be ascertained by 
experiment and trial, it has been found by experience that all 
metal objects have their internal strains relieved and are less 
likely to deformation or disruption by subjecting them to a 
pressure of from 3000 Ib. to 150,000 Ib. per square inch of surface, 
and although metals having low elastic limits and tensile strengths 
have not been treated in any extensive way, it is obvious from 
the observations made that pressures lower than 3000 lb. 
per square inch can be employed in order to produce the desired 
results. For many objects where it is not necessary to determine 
an optimum pressure it would be recommended to use a 
pressure of 75,000 lb. per square inch. The drawing of the 
apparatus employed is self-explanatory.—-March 9th, 1933. 


SHIPS AND BOATS. 
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388,329. September 13th, 1932. 
—BATTENING-DOWN SHIP’s 
Harcues, D. W. Halvorsen, 
Dronningensgate 22, Oslo, 
Norway. 
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The batten bar A for secur- 
ing the tarpaulin cover of a 
ship’s hatch is made of stain- 
less steel and is hollowed, as 
shown, to provide a certain 
amount of resilience. Should 
the wedge B shrink in hot 
weather, the fastening will not 
necessarily become  slack.— 
February 23rd, 1933. 
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March 19th, 1932.—Low-pressuRE GaAsEovus Dis- 
Aktien- 


388,583. 
CHARGE ReEcTIFIERS, Siemens-Schuckertwerke 
geselischaft, of Berlin, Siemensstadt, Germany. 

This specification describes a method of controlling rectifiers 
without the usual grids. An oscillating circuit is provided by 
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means of a small coil A in front of the anode B. A condenser is 
shown at C followed by aspark gap. Dis the source of controlling 
voltage. The impulse is set up at the appropriate moment by a 
rotary switch or interrupter. Owing to the impedance of the 
transformer E the impulse does not pass through it. F is, of 
course, the load circuit.—March 2nd, 1933. 


388,390. August 14th, 1931.—Execrric Wexpine, Inter- 
national General Electric Company, Incorporated, of 120, 
Broadway, New York, U.S.A. 

This invention relates to electric welding apparatus and 
mechanism adapted for producing flash-welded butt joints, and 
pertains particularly to the welding of parts, such as track rails for 








vehicles, which meet end to end. The arrangement shown 
consists of the transformer A, fixed jaws B and C, and the 
movable jaws D and E. The latter carry the parts F and G to 
be welded to the rails H and J at the joint K. The parts F and 
G and the rails H and J are ex ted to the dary winding 
of the transformer A. The parts F and G are connected to the 
ends and the rails H and J to the centre of this secondary wind- 
ing. The parts F and G must be brought alternately into and 
out of contact with the rails at the joint K as uniformly and 
simultaneously as possible. For this purpose the gripping 
devices D and E are arranged in a stirrup-shaped frame L, 
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which is pivotally connected to the machine frame at M, with 
the interposition of a link N to the machine frame. The part O 
of the frame carrying the link N is movable in the frame by 
means of a spindle P. If the spindle P is rotated by means of 
the hand wheel, the part O and with it the jaw D and the part G 
approaches or moves away from the joint K, the frame L at the 
same time carrying out a swinging movement about the point 
M, which is made possible by the pivotal connection N. By 
this swinging movement of the frame the part F situated on the 
other side of the joint is brought towards and moved away from 
the joint simultaneously with the movement of the part G, but 
in an opposite direction thereto.—February 14th, 1933. 
389,006. August 3rd, 1932.—Exrrusion Processes, E. 
Schubarth, Menden, Kries Iserbohn, Germany. 

This invention covers a process for extruding either a sheath- 
ing or a lining, over or inside, either a tube, or a rod. In Fig. 1 
a tubular lining is being extruded inside the tube A through the 
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die B, over the mandrel C attached to the press plunger D. In 

ig. 2 a solid filling is being extruded into the tube. Fig. 3 
illustrates the extrusion of a sheathing over a tube attached to 
the end of the mandrel, and in Fig. 4 a sheathing is being put 
on a solid rod.— March 9th, 1933. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, dc., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME a 
PLACE at which the meeting is to be held should be clearly stated. 











WEDNESDAY, APRIL 19TH. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—St. Bride Institute, 
Bride-lane, E.C.4. “‘ Some Notes on the Engineering Equipment 
of a Modern Liner,” Mr. W. Girvan. 7.30 p.m. 

Inst. oF WELDING ENGINEERS.—At Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. Films: (i) ‘‘ Automatic Metal Arc 
Welding,” (ii) “* Automatic Flash Butt (Resistance) Welding,” 
(iii) “‘ Oxy-acetylene Welding.” 7.45 p.m. 

Roya Microscopioat Socrety.—B.M.A. House, Tavistock- 
square, London, W.C.1. Meeting. 5 for 5.30 p.m. 


Tuourspay, Aprit 20TH. 


INsTITUTION OF ELEcTRICAL ENGINEERS.—In the Lecture 
Theatre of the Institution, Savoy-place, Victoria Embankment, 
W.C.2. ‘The Heating of Domestic Pendant Lamp Fittings 
and their Connecting Leads.” Electrical Research Association 
og oe To be illustrated by a cinematograph film. Messrs. 
P. D. Morgan, H. G. Taylor, and W. Lethersich. 6 p.m. 


Norru-East Coast Inst. of ENGINEERS AND SHIPBUILDERS : 
TEES-sIDE BrRaNcH.—In the Cleveland Scientific and Technical 
Institution, Middlesbrough. ‘‘ Modern Ship Repairing,” Mr. 
James Patten. 7.30 p.m. ? 















Fripay, Aprit 21sr. 

Inst. oF ExgcrricaL ENGINEERS: LONDON SrupDEn's. 
Savoy-place, W.C.2. ‘The High-voltage Circuit Breaker and 
its Competitor, the High-voltage Fuse,” Mr. W. D. D. Fenton 
6.15 p.m. 


Inst. oF Furnt: East Mipnanps SEcrion.—-University 
College, Shakespeare-street, Nottingham. Annual general 
meeting. ‘The Rational Examination of Coal,” Dr. Wilfrid 
Francis. 7 p.m, 


Inst. or MeoHanicaL ENarvgers : Miptanp.—Chamber ot 
Commerce, New-street, Birmingham. Annual meeting. “ Engi- 
neering Costs and Psychology with regard to Works Manage. 
ment,”’ Mr. Percy Keene. 7 p.m. 

Junior Inst. OF ENGINEERS.—39, Victoria-street, S.W.1. 
Final indoor meeting of the winter session. ‘‘ A Historic Con- 
sideration of the English Patent System,”’ Mr. Gilbert Jamieson. 
7.30 p.m. 

Nortu-East Coast Inst. OF ENGINEERS AND SHIPBUILDERS. 

-Lecture Theatre of the Mining Institute, Newcastle-upon- 
Tyne. ‘Ship Vibration: A Comparison of Measured with 
Calculated Frequencies,’’ Dr. F. N, Todd. 6 p.m. 


Satrurpay, Aprit 22Nb. 
Inst. oF MuNIcIPAL AND Gounty ENGINEERS: JUNIOR 
Srection.—Council Offices, Council Chamber, London-road, 
East Grinstead. 2.30 p.m. 


Monpay, Aprit, 247TH. 
TREvirHicCk Memoria Leorure by Professor E. C. Inglis 
At Inst. Civil Engineers, Westminster. 6 p.m. 
Roya Soc. or Arrs.—John-street, Adelphi, W.C.2. Cantor 
Lecture, I., ‘‘ Goldsmiths’ and Silversmiths’ Work—-Past and 
Present,” Mr. W. Augustus Steward. 8 p.m. 


Monpay AND TuEspAy, APRIL 24TH AND 25TH. 


Farapay Soorery.—At the Royal Institution of Great 
Britain, 21, Albemarle-street, W.1. General discussion, ‘ ca 7 
Crystals and Anisotropic Melts.” Monday, 2.30 p.m.; Tuesday, 
10.30 a.m. 

Tuespay, Aprit 26rH. 

Inst. oF MARINE ENGINEERS.—The Minories, London, E.C.3. 
‘“* Some Developments in British Oil Engine Design,’’ Mr. W. 8. 
Burn. 6 p.m. 

Inst. oF STRUCTURAL ENGINEERS : 
Hotel Metropole, Leeds. Annual 
Discussion, ‘‘ The Sixth Order—the 
Mr. D. T. Lloyd-Jones. 7.30 p.m. 


WEDNESDAY, AprRiL 26TH. 

Dieset ENorine Users Assoc.—Caxton Hall, S.W.1. 
tion of Engines,’ Mr. P. Jackson. 3.30 p.m. 

Inst. or Fueu.—-At the Chemical Society’s Rooms, Bur- 
lington House, W.1. ‘‘ Economic Regenerators for Open-hearth 
Furnaces,”’ Dr.-Ing. H. Trinius; ‘‘ Calculations of Open-hearth 
Regenerators,”’ Mr. Herbert Southern. 6 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. “‘ Future 
Developments in the Flax and Linen Industries,’ Dr. W. H. 
Gibson. 8 p.m. 


YORKSHIRE BRANCH. 
eneral meeting. 7 p.m. 
rchitecture of Concrete,” 


“ Vibra- 


Tuurspay, Aprim 27TH. 

Finssury Oxp Srupents’ AssociaTion.—Stone’s Chop 
House, Panton-street, Haymarket, 8.W.1. Informal dinner 
after the Kelvin Lecture of the Inst. of Electrical Engineers. 
Full particulars from the Secretary, Mr. F. R. C. Rouse, c/o 
Venner Time Switches, Ltd., Kingston By-pass Road, New 
Malden, Surrey. 

Fripay, Apri 28TH. 

CHEMICAL ENGINEERING Grour.—Waldorf Hotel, Aldwych, 
W.C.2. Annual general meeting, 6.45 p.m.; dinner, 7.15 for 
7.30 p.m. After-dinner address, ‘‘ Modern Economies and 
Unemployment,” the Rt. Hon. Lord Melchett. 

Inst. oF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
“The Investigation of the Mechanical Breakdown of Prime 
Movers and Boiler Plant,”’ Mr. L. W. Schuster. 6 p.m. 

Junior Inst. or ENGINEERS.—At the Whitehall Rooms, Hotel 
Metropole, Northumberland-avenue, W.C.2. Annual dinner. 
6.45 p.m. for 7.15 p.m. 


Monpay, May Ist. 
Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Cantor 
Lecture, II., ‘‘ Goldsmiths’ and Silversmiths’ Work—Past and 
Present,” Mr. W. Augustus Steward. 8 p.m. 


Fray, May 5ra. 

Inst. oy ELzorricaL ENGINEERS: METER AND INSTRUMENT 

SErcT1I0N.—Savoy-place, W.C.2. Annual lecture. 
Saturpay, May 6rH. 

Inst. of ELECTRICAL ENGINEERS: METER AND INSTRUMENT 
SEcTION.—Visit to Hampton Court and the National Physical 
Laboratory. Leave Victoria Embankment, 9.45 a.m.; arrive 
Hampton Court, 10.45 a.m.; depart for National Physical 
Laboratory at 1.20 p.m. Lunch, inspection of laboratories, and 
tea at Bushey House, by invitation of the Director, Sir Joseph 
E. Petavel, F.R.S. 

Monpay, May 8TH. 

Roya. Soc. or Arts.—John-street, Adelphi, W.C.2. Cantor 
Lecture, III., ‘‘ Goldsmiths’ and Silversmiths’ Work—Past and 
Present,’’ Mr. W. Augustus Steward. 8 p.m. 


WepNeEspay, May 10ru. 

Inst. oF FueLt.—At the Chemical Society’s Rooms, Bur- 
lington House, W.1. ‘ Air-gas Flow in Open-hearth Furnaces,” 
Dr. V. H. Legg. 6 p.m. 

Inst. or Merats.—At Inst. of Mechanical Engineers, Storey’s- 
ate, S.W.1. Annual May Lecture, “ Quenching and Tempering 
henomena in Alloys,’ Monsieur Albert Portevin. 8 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. ** Educa- 
tion for Industry on the Continent and in this Country,” Mr. 
Albert Abbott. 8 p.m. 

Fray, May 12rTx. 

Inst. or Etectrican ENariNgers: Scorrish Centre.—The 
Foresters’ Hall, Dundee. A Faraday Lecture, “ Lightning—and 
how the Engineer Deals with its Effects,” Professor J. T. 
MacGregor-Morris. 7.30 p.m. . 


Saturnpay, May 13ru. 

Inst. of ExecTricAL ENGINEERS: SCOTTISH CENTRE. 
Excursion from Dundee to Pitlochry. Leave Albert-square, 
Dundee, 9.45 a.m. 

Monpay, May 22np. 

Socirte pes INGENTIEURS CIVILS DE Franor.-—Joint meeting 
with Inst. of Fuel, at Inst. of Mechanical Engineers, Storey’s- 
gate, S.W.1. ‘ Pulverised Fuel and its Many Industrial Appli- 
cations,” Dr. G. E. K. Blythe. 6 p.m. 

TurEspay TO SATURDAY, JUNE 13TH TO 17TH. 

British WATERWORKS AssociaTION.—Blackpool Summer 
Meeting and Conference. Full particulars from the Secretary 
of the Association, Grand Buildings, Trafalgar-square, London, 
W.C.2. 

Turspay, JuLy 47H, TO SaTuRDAY, JULY 8TH. 

Roya AGRICULTURAL Soorety or ENGLAND.—Royal Show 

at Derby. 
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A Seven-Day Journal 


The Late Mr. Francis Watkins Keen. 


Iv is with regret that we have to record the death 
on Good Friday, April 14th, of Mr. Francis Watkins 
Keen, who was well known in the iron and steel 
industry and was the deputy chairman of Guest, 
Keen and Nettlefolds, Ltd., since 1918. Mr. Keen 
was born at Smethwick sixty-nine years ago, and was 
the son of the late Mr. Arthur Keen. He was educated 
at Clifton College and in 1883 was articled as a 
mechanical engineer and draughtsman with the Patent 
Nut and Bolt Company, Ltd., of which his father was 
the founder. After serving some time at the Middles- 
brough works of Bolckow, Vaughan and Co., Ltd., he 
returned to the Patent Nut and Bolt Company, Ltd., 
and was placed in charge of its Stone Valley Works 
at West Bromwich. He became managing director of 
the company in 1895, and five years later, when the 
business was combined with those of the Dowlais 
Iron Company and Guest and Co., Mr. Keen became 
one of the first managing directors of Guest, Keen 
and Co., Ltd., which firm, with the later incorpora- 
tion of Nettlefolds, Ltd., became Guest, Keen and 
Nettlefolds, Ltd. In 1918 Mr. Keen declined the 
chairmanship of the company, but became deputy 
chairman. His wide knowledge, extending over 
fifty-two years with his group, and his kindly nature 
endeared him to his firm, his staff, and the workmen. 
Besides being a director of several other companies, 
Mr. Keen was a member of the Institution of Mecha- 
nical Engineers and of the Iron and Steel Institute. 


The Melchett Medal Award. 


THe Council of the Institute of Fuel has unani- 
mously decided that the Melchett Medal for 1933 
shall be presented to Sir John Cadman, D.Sc. The 
medal, it may be recalled, is awarded annually to 
some person who, in the opinion of the Council, has 
done either original research, professional, administra- 
tive, or constructional work of outstanding character, 
involving the scientific preparation or use of fuel. 
The award is, in every sense, a fitting one. Sir John 
Cadman is chairman of the Anglo-Persian Oil Com- 
pany, Ltd., the Iraq Petroleum Company, Ltd., and 
the British Tanker Company, Ltd. He is a member 
of the Prime Minister’s Economie Advisory Council 
and Research Committee, and has, in recent years, 
played an important part, both in the coal and the 
oil fuel industries. In 1921 he was elected President 
of the Institution of Mining Engineers, and served 
in the same capacity in the two following years. 
He has done much for the coal industry and devoted 
particular attention to safety in mines, as well as 
the betterment of working conditions underground. 
Sir John has played no less an important part in 
the petreleum industry, on work which has been 
international in character. During the past few 
years he has been closely associated with Middle 
East developments, particularly in connection with 
the oil industries of Persia and Iraq, of which countries 
he has an intimate knowledge. 


The Late F. G. Kellaway. 


By the death of the Right Hon. F. G. Kellaway, 
P.C., on Thursday, April 13th, a well-known figure 
has been removed from the wireless industry. He 
was vice-chairman and managing director of Marconi’s 
Wireless Telegraph Company, Ltd.; chairman and 
managing director of the Marconi International 
Marine Communication Company, Ltd.; deputy 
governor and joint managing director of Cables and 
Wireless, Ltd., and joint managing director of 
Imperial and International Communications, Ltd. 
Prior to his association with the Marconi companies, 
which began in 1922, he had a long record of public 
service, both in South-East London-and in the House 
of Commons. During the twelve years 1910-1922, 
when he was Member of Parliament for Bedford, he 
held a number of State offices, and his war service 
included some very strenuous work whilst acting 
as Joint Parliamentary Secretary to the Ministry 
of Munitions. After the war he was appointed 
Secretary to the Department of Overseas Trade, 
and following the General Election in 1921 became 
Postmaster-General. His services in this connection 
were notable by reason of the now historic negotia- 
tions regarding broadcasting and wireless telephony 
in Great Britain, which led to the formation of the 
British Broadcasting Company, now the British 
Broadcasting Corporation. He also displayed very 
marked business capabilities by producing for the 
first time after the war a surplus of income over work- 
ing costs in the British Post Office administration. 
He was born at Bishopston, Bristol, in 1870. 


Engineering Industry. 


THE Engineering Employers’ National Federation 
has informed Mr. Frank Smith, the Secretary of the 
Engineering Joint Trades’ Movement, that the 


Federation is investigating the facts of the trade 
depression, as well as possible remedies, and when the 
investigation is sufficiently advanced, it will ask the 
unions to join in the consideration of constructive 


ment has been made in view of a resolution which was 
passed at a joint meeting of the executive represent- 
atives of the trade unions connected with the engineer- 
ing, shipbuilding, and ship-repairing industries, held 
on Wednesday, March 29th, in favour of a forty-hour 
working week in these industries, without reduction 
in wages. The Federation points out, in its letter, 
that a Press interview with Mr. Smith, in which the 
decisions of the unions were announced, may be 
looked upon as the beginning of a campaign in 
support of those decisions, and it reminds the unions 
of the very serious consideration it has given to the 
whole problem for a considerable time. For some 
months past, it states, the Federation has been 
compiling statistics and information relative to the 
problem, and much has been done, and data collected 
in order to ascertain the nature, extent, and causes 
of the depression, and what remedies are appropriate. 
It records the recent decision of the management 
board of the Federation to invite the unions to a 
joint conference as soon as the investigations were 
sufficiently advanced, and informs the unions of 
this decision in order to dispel any possible impression 
that the Federation is unaware or unmindful of the 
grave situation which exists, or has failed in its duty 
to give it the consideration which its undoubted 
importance and urgency demands. 


Dockgate for Southampton. 


AN interesting ceremony took place at the yard of 
the Furness Shipbuilding Company, Ltd., Haverton- 
Hill-on-Tees, on Tuesday evening, April llth, when 
the dockgate for the new graving dock at Southamp- 
ton was launched by Mrs. Wentworth Sheilds, the 
wife of Mr. F. E. Wentworth Sheilds, M. Inst. C.E., 
the chief dock engineer to the Southern Railway 
at Southampton. The gate or caisson has a length 
of 141ft. 9in., a depth of 58ft. 6in., and a width of 
29ft. 6in. Some 1700 tons of plates have been 
employed in its construction, and when it is filled 
with water ballast it will weigh approximately 4600 
tons. It is claimed to be the largest dockgate in 
existence. In the course of a speech made after the 
launch, Mr. Wentworth Sheilds said that the con- 
struction of the caisson was a very fine piece of work 
and reflected great credit upon the builders. The new 
dock, which, he hoped, would soon be completed, 
would easily accommodate a ship of 100,000 tons, 
if one should be built. When the gate was closed 
and the dock was dry, the gate would have to with- 
stand a pressure of 6300 tons. Great care had been 
taken in its design in order to ensure that that pressure 
would not damage the greenheart face on the caisson 
or the granite face of the dock. He congratulated 
the Furness Shipbuilding Company, Ltd., on the 
execution of the work, and also expressed his apprecia- 
tion of the modifications to the original design 
which the firm had suggested. The towage of the 
gate from the Tees to Southampton will, it is 
expected, occupy about seven days. 


An Electrically-Welded Ship. 


On Wednesday, April 12th, there was launched 
without ceremony from the Wallsend Yard of Swan, 
Hunter and Wigham Richardsons, Ltd., the ‘‘ Peter 
G. Campbell,” a 1700-ton oil barge which is note- 
worthy as being the first vessel to be constructed on 
the Tyne by the electric welding process. She has 
been specially constructed for carrying oil in bulk on 
the great lakes and canals of Canada, and is built on 
the longitudinal system of framing to the survey of 
the British Corporation for Dominion Tankers, Ltd., 
of Toronto. There are four main tanks with a total 
designed capacity of about 1700 tons, and each tank 
is divided by two long longitudinal bulkheads, 
making eight in all. The barge is 179ft. in length, 
with a beam of 34ft., and a depth of 15ft., and it will 
carry approximately 1700 tons on a draught of about 
12ft. 6in. No propelling machinery is installed, but 
there is a 150 ton per hour capacity steam pump 
placed in a special pump room aft which will be 
worked from steam supplied from the shore. Along- 
side the pump room is the generator room for the 
electric lighting plant. For fillmg and emptying 
the tanks, there is an 8in. diameter main pipe line 
with 6in. suctions into each compartment. The 
pipe system is so arranged that any compartment 
can be filled independently of the others, and the 
discharge of oil can take place simultaneously over 
each side of the vessel. Swan, Hunter and Wigham 
Richardsons, Ltd., have for some time been studying 
and experimenting in welding, and the firm has 
trained a number of skilled welders who have carried 
out the work very expeditiously. The plating of the 
broad rounded bow of the ship is a particularly fine 
piece of workmanship, on which the designing staff 
and the workmen at Wallsend shipyard have been 
complimented. 


Rationalisation of Tonnage. 


A DEPUTATION of members of the Baltic and 
International Maritime Conference has laid before 
the President and other members of the Chamber 
of Shipping of the United Kingdom a resolution 
of the Executive Committee of the Conference 
urging the Chamber to take the lead in formulating 
a definite scheme to encourage the laying up or 
scrapping of redundant tonnage by funds obtained 
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steps to effect improvement. 





through a tonnage due. A full report of the Con- 





ference was issued on Tuesday, April 18th. There 
was considerable support in the industry, the deputa- 
tion pointed out, for measures to adjust the supply 
of tonnage to the prospective demand, while section- 
ally a constant effort was being made in that direction 
with more or less success. So far, however, it had 
not been found possible to evolve any scheme 
which would command general support. It was not 
in the power of shipowners alone to restore shipping 
to an economic basis; but shipowners must all 
concentrate effort upon promoting the success of 
the World Economic Conference and the restoration 
of world trade by the free exchange of goods and 
services. That action, however, need not deter them 
from earnestly and sympathetically examining every 
possible means of restoring equilibrium. In replying 
to the views put forward by the deputation, the 
President of the Chamber of Shipping said that the 
Chamber had readily acceded to the request of the 
Conference to receive the deputation. Their interests 
were identical, and their aims must be the same. 


Southern Railway Electric Trains. 


AccoRDING to a census of electric trains and 
passengers entering and leaving the London terminal 
stations of the Southern Railway, taken on February 
24th, from midnight to midnight, the number of trains 
which passed into or out of London Bridge, Waterloo, 
Victoria, Charing Cross, Cannon-street, St. Paul’s, 
and Holborn was 4682, and the passengers totalled 
601,186. On the corresponding date in 1932 the figures 
were 4513 and 581,705. The increase in passenger 
traffic in twelve months was therefore between 
3 and 4 per cent. A similar census taken in 1925, 
when the electrification of the system was less 
advanced, showed that 3275 trains with 499,640 
passengers were received and dispatched, thus show- 
ing that the traffic has increased to the extent of 
about 20 per cent. in the last eight years. On Easter 
Monday nearly 50,000 people travelled by the 
Southern Railway to Brighton—an increase of 127 
per cent. on the figures for the previous Easter 
Monday—and over the whole of the holiday the 
collectors at Brighton Station took nearly 150,000 
tickets, representing a 78 per cent. increase. 


London Traffic Control. 


REFERENCE was made in a Journal Note of April 
7th to the increased use of time-operated automatic 
traffic signals for the control of London traffic. An 
experiment has been carried out within the last few 
days in order to determine the comparative cost of 
vehicular controlled regulating apparatus compared 
with mechanism worked on the basis of fixed time 
intervals. The point selected for the experiment 
was at the Gracechurch-street, Cornhill, Bishopsgate, 
Leadenhall-street crossing, where traffic flow readings 
were taken on a Saturday from 11.15 a.m. to 12.15 
p-m. A traffic count showed 1280 vehicles in the hour. 
Over 590 of these were north-south, while the balance 
were east-west, showing that the inter-section is 
very evenly travelled. A careful analysis of the 
figures obtained with comparative calculations showed 
that there was a saving by vehicular control, as com- 
pared with fixed time apparatus, of about £3700 per 
annum in vehicle hours, a vehicle hour being taken as 
5s. An interesting feature of the readings was the 
surprising difference between the number of vehicles 
dealt with at a time by the apparatus. While as many 
as fifty passed the crossing during one flow, only ten 
went over on at least one occasion. This was regarded 
as an excellent test of the flexibility of the apparatus. 


The Moscow Sentences. 


Earty on Wednesday morning, April 19th, the 
Moscow Court gave judgment on the six British 
engineers and eleven Russian employees of the Metro- 
politan-Vickers Electrical Company who were accused 
by the Soviet authorities of belonging to a counter- 
revolutionary organisation, or engaging in espionage 
and sabotage, and of bribery. The sentences were as 
follows :—Mr. Allan Monkhouse, the manager, expul- 
sion from Russia ; Mr. W. H. Thornton, chief erect- 
ing engineer, three years’ imprisonment ; Mr. W. H. 
MacDonald, engineer, two years’ imprisonment ; 
Mr. John Cushny, engineer, expulsion from Russia ; 
Mr. Charles Nordwall, expulsion from Russia ; and 
Mr. Gregory, acquitted. The two last-named are 
fitters engaged in the erecting service of the com- 
pany. Of the eleven Russian prisoners, ten were 
found guilty and were sentenced to varying terms of 
imprisonment and one was acquitted. On learning 
of the judgment, the Metropolitan-Vickers Electrical 
Company, Ltd., issued a statement saying that the 
positien arising out of the Moscow trial will be fully 
considered at a special meeting on Wednesday. 
Meanwhile the company reaffirms its complete con- 
fidence in the members of its staff, who, it states, 
are known to be men of the highest integrity. The 
directors, the statement continues, have no faith in 
the so-called evidence produced or in the validity of 
the alleged confessions. On Wednesday morning the 


Foreign Office announced that a Privy Council meeting 
was summoned at Windsor Castle that morning for 
the purpose of authorising a proclamation under the 
Russian Goods Import Act, recently passed by Parlia- 
ment, and a few hours later it was announced that 
an 80 per cent. embargo on Russian imports had 
been proclaimed. 
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Non-Uniform Flow of Water. 


PROBLEMS AND PHENOMENA IN OPEN 


CHANNELS WITH SIDE CONTRACTIONS. 


By Dr.-Ing. F. V. A. E. ENGEL. 


No. 


N investigation in connection with a device for 

measuring the flow of water in open channels, 
known as a Venturi flume, carried out in the Hydraulic 
Laboratory of the City and Guilds (Engineering) 
College, London, has resulted in the development of 
certain new relationships which the author hopes 
will be of assistance in solving problems of fluid 
flow in open channels. Among the problems asso- 
ciated with that forming the immediate subject of 
the investigation may: be mentioned those connected 
with the discharge of water over weirs, free discharg- 
ing and submerged, and through contractions, as 
between bridge piers, and, in particular, the results 
of the investigation are most important in defining 
the conditions under which the phenomenon known 
as the hydraulic jump or standing wave occurs. 
Furthermore, it is believed that the result of the 
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It would appear from this that if the mean velocity 
is equal to or greater than /gd,, the water in the 
channel flows “at or below the critical depth. In 
other words, the water flows at or below the critical 
depth if the Froude number is equal to or greater 
than unity. This state of flow is termed “rapid ”’ 
or ‘‘ shooting ”’ flow*, to distinguish it from laminar 
and turbulent flow from which it differs in important 
respects, 

The results of the tests, however, show that this 
statement is not true, for the change from turbulent 
to rapid flow was found to occur at values of the 
Froude number® less than unity. Fig. 2 shows that 
the Froude number at which the type of flow changes, 
indicated by the appearance of a jump or standing 
wave in the divergent outlet, depends upon the 
upstream depth d,. A critical value as low as 0-56 
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Fic. 1—Arrangement of Tappings in the 


investigation can be employed in the study of the 
friction coefficient, e.g., in the Chezy formula, and 
the silting factor of channels, and would lead to 
great simplification in the presentation of the results 
obtained in these fields. 

The following examination of the various possible 
states of flow through the Venturi flume and the 
corresponding variations in the discharge coefficient 
will serve to illustrate the chief results of the 
investigation. 


THE COEFFICIENT OF DISCHARGE AS A FUNCTION 
OF THE REYNOLDS, THE FROUDE, AND THE 
BovussINESQ NUMBERS. 

The Venturi flume employed in the tests had a 
flat bottom, level with and forming a continuation 
of the flat bottom of the channel, and consisted of 
a convergent inlet, a parallel throat, and a divergent 
outlet. Tappings were fitted upstream, in the 
throat and downstream of the Venturi flume at the 
sections shown in Fig. 1. A more detailed description 
of the test plant will be given in the concluding 
paragraphs. 

The coefficient of discharge was calculated from 
the test results by means of the following formula, 
in which the discharge Q is a function of the 
differential head d,—d, and the depth d, in the throat : 

b, d ee eer 
Q=C— iV 29 (4—4,) - (1) 
Y..14- (5 d, ) 

The derivation of this equation will not be given 

here; it is very similar to that of the equation of 

the Venturi tube and is based on the Bernoulli 

theorem. The notation is given on page 394. 

The coefficients so obtained were plotted against 
certain dimensionless quantities, including the 
Reynolds number, which is in general use in the 
analysis of hydraulic coefficients and in the investiga- 
tions of the laminar and turbulent ranges of flow. 

Another dimensionless quantity, the Froude 
number, is less well known, and is mainly used in 
ship model tests. It is defined by : 

F=—~— 2 
Vg d x 

This expression has been named the Froude number 

by M. Weber, in his fundamental paper on similarity 

and model tests (Jahrb. Schiffsbaut Ges., page 355, 

Berlin, 1919), in honour of William Froude, the 

great naval architect. 

That the Froude number has a special meaning in 
connection with non-uniform flow is evident from an 
examination of the expression for the critical depth! d, 


214 
a= /£ goulgruagre g (3) 


2 
d,=—. 
from which is derived : 
V94, 
1 For a discussion of the critical depth see B. A. Bakhmeteft, 
‘* Hydraulics of Open Channels,’’ New York and London, 1932 ; 


(4) 








or G. 8. Coleman, “‘ The Critical ee of Flow in Open Chan- 
nels,” Selected Eng. Papers, Inst. C.E., No. 124 (1932). 





@& 
Venturi Flume ; Width Ratio bg/b,=0-394. 


was found for an upstream depth of 35 cm., whilst 
for the much lower upstream depth of 9 cm. the 
change from the turbulent to rapid flow occurred 
with a Froude number of about 0-95. Assuming 
the minimum depth of water in the throat always 
to occur opposite the tapping d,, the change in the 
state of flow should happen when F=1. In the 
tests this was not always the case, the minimum 
depth often occurring a little below the tapping d,, 
according to the conditions of flow; but this fact 
alone cannot account for the large variations found 
to exist. 

These results show that the Froude number is 
not a suitable criterion of the state of flow and 
that equation (3) for the critical depth is not always 
correct. It was found, however, that an expression 
somewhat similar to that for the Froude number, 





radius ’’ for the quantity obtained by dividing twice 
the area by the wetted perimeter. Most text-books 
of hydraulics define the mean hydraulic radius as 
the ratio of the area to the wetted perimeter. By 
this definition the mean hydraulic radius of a 
circular pipe running full is one half the radius 
of the pipe. This inconsistency is avoided if twice 
the area is taken for the numerator. Using 
the mean hydraulic radius based on twice the area 
simplifies the value of the critical Boussinesq number, 
which becomes unity. 

The Froude and the Boussinesq numbers are 
connected by the following relation :— 


(7) 


According to the above relation the Boussinesq 
number can be less than the Froude number, but 
in none of the tests, upon the results of which the 
following conclusions are based, was this the case. 

In Fig. 3 the coefficient of discharge of the Venturi 
flume is plotted against the Boussinesq and the 
Reynolds numbers. Five distinct types of flow 
exist, viz.: 

(1) Laminar. 

(2) A type intermediate between laminar and 
turbulent. 

(3) Turbulent. 

(4) A type intermediate between turbulent and 
rapid. 

(5) Rapid. 

It is apparent from Fig. 3 that a remarkable sim- 
plification results from plotting the discharge coeffi- 
cient against the Boussinesq number. In this dia- 
gram all the coefficients within the shaded section of 
Fig. 2 lie on a straight line, i.e., in the region of rapid 
flow the coefficient is independent of the Reynolds 
number, and is simply a linear function of the 
Boussinesq number. Further, for all values of the 
upstream depth d, there is only one critical Boussinesq 
number (i.e., the Boussinesq number at which the 
turbulent flow changes to rapid flow). The critical 
number in Fig. 3 is about 0-95 instead of unity, owing 
to the fact that tapping d, was not at the point in the 
throat where the lowest level occurred. A more 
detailed analysis of the different regions will be given 
in the next paragraphs. 


(1) The Laminar Range of Flow. 


For laminar flow the water surface in the throat 
is absolutely smooth; eddies form only in the 
boundary layer in the divergent outlet. The 
coefficient of discharge is simply a function of the 
Reynolds number 

C=f (Re). 

Very little experimental work has been done in 
connection with the flow of water in open channels in 
the laminar region. If the mean hydraulic radius 
is taken as the length dimension in the Reynolds 


B=F 4, 740-5 





105 
1. Depth d;=9Cms 
2 13 7 
” 16» 
93.9 
30 











Coefficient of Discharge 


Turbulent Flow 








0:90 





| 
Shaded Section Denotes 
Region of Rapid Flow 


| 











05 07 


08 09 


Froude Number 


“THe Encineer” 


Fic. 2—The Coefficient of Discharge of the Venturt Flume. 


but in which occurs the mean hydraulic radius r, 
r=2bd/(2d+b) (5) 
instead of the depth d, provides a suitable criterion. 
This new dimensionless quantity is called by the 
author the Boussinesq number (the fundamental 
work of J. Boussinesq is referred to in footnote *) : 


(6) 
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The author uses the expression 
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mean hydraulic 





2 J. Boussinesq uses in his famous treatise, ‘‘ Essai sur la 
théorie des eaux courantes,”’ Mém. présentés par divers savants 
& PAcadémie des Sciences, Vol. 23 (1877), PP. 1-680, the 
expression ‘“‘régime torrentueux,” while Th. hbock, Be- 
trachtungen iiber Abfiuss, Stau- und Walzenbildung, 1. Teil, 
Berlin, 1917, uses ‘‘ schiessen.”’ 

% Unless otherwise specified, the Froude, the Reynolds and 
the Boussinesq numbers referred to are calculated from the 
readings of the gauge connected with the tapping d,. 





number the critical number is the same as in closed 
conduits, e.g., circular pipes 


vv. 


(See L. Prandtl-O. Tietjens, ‘“‘ Hydro- und Aero- 
mechanik,” Berlin, 1931, Vol. 2, page 46.) The use 
of the mean hydraulic radius in calculating the 
Reynolds number gives an expression having some 
similarity to the Boussinesq number in which the 
length dimension is also the mean hydraulic radius. 
In spite of the Reynolds numbers in the channel 
upstream of the Venturi flume being more than ten 
times the critical value, the coefficients of discharge 
plotted against the Reynolds number (Fig. 3) show 
the typical characteristic of the laminar range. A 
few of the test results showing the low coefficient of 
the laminar range are given in Table I. The Rey- 
nolds numbers upstream of the Venturi, as well as 
in the throat, are above the critical value of 1160. 
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The convergency of the inlet produces a stabilising 


influence so that the laws governing the flow are the 
same as for laminar flow. It would be more correct 
therefore to use the expression ‘“ quasi-laminar ”’ 
flow for this range. A somewhat similar result was 


the upstream depth d,. At first the coefficient rises 
as the Boussinesq number is increased, but a peak 
value is reached, and the coefficient begins to decrease. 
It will be seen from Fig. 3 that an increase in the 
upstream depth shifts the peak so that it occurs with 


coefficient to the rise in the range of rapid flow. The 
test results in this range show an uncertainty some- 
what similar to that observed in those for the first 
transitional region. 

The V-crested wave followed by further undula- 
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obtained by A. H. Gibson—Roy. Soc. Proc., London, 
A, 83 (1910), page 376—who made experiments on 
convergent nozzle flow in circular pipes and found 
critical velocities far above those values which might 
be deduced from the critical Reynolds number. 


Tase I. 
Q Reynolds | Reynolds | Coefficient 
Test litre d, No. section |No. section) of dis- 
No sec. ems. of tapping | of tapping | charge C. 
d,. d,. 
41 3°77 15-91 11,600 17,100 0-8913 
42 5-36 15-93 16,500 24,700 0-9300 
52 3°37 12-87 11,400 17,600 0-894) 
63 2-59 8-96 10,300 17,600 0-8194 
75 4-69 18-92 13,600 19,200 0-8873 
216 5-50 22-99 13,900 18,800 0-8173 
(2) The Intermediate State Between Laminar and 


Turbulent Flow. 

In this transitional range the surface of the 
water is disturbed by two different kinds of ripples, 
as shown in Figs. 4a and 4. 

As mentioned in the preceding paragraph, for a 
range of Reynolds numbers higher than the critical 
value of 1160, the curves representing the coefficient 
of discharge show that the laws of laminar flow are 
obeyed. The point at which laminar flow breaks 





down and. turbulent flow begins is determined by the 





convergency of the inlet, disturbances, roughness, 
and certain other features. The value of the coeffi- 
cient of discharge in the transitional region therefore 
is less certain than in other ranges of flow. The 
family of curves plotted in Fig. 3 shows how the 
coefficient of discharge varies, the parameter being 





Fic. 3-—The Coefficients of Discharge of the Venturi Flume. 


higher Reynolds and lower Boussinesqg numbers. 


(3) The Turbulent Region. 


Waves form in the throat and downstream. The 
coefficient of discharge is a function of both the 
Reynolds and the Boussinesq numbers 


C=f (Re, Bou). 


In this region as the Boussinesq number increases, 
the accelerating forces of gravity begin to pre- 
dominate, whilst the influence of viscosity diminishes, 
so that in the range of rapid flow viscosity ceases to 
influence the flow. The coefficient of discharge 
decreases with increasing values of the Boussinesq 
number in this range, and as the state of rapid flow is 
approached the curves of the discharge coefficient 
converge, as shown in Fig. 3, and at the critical 
Boussinesq number (about 0-95 for tapping d,) the 
coefficient has only one value, which is the same for all 
upstream depths. 


(4) The Intermediate Stage Between Turbulent and 
Rapid Flow. 

This state of flow is characterised by a V-crested 
wave, &@ wave which shows indications of the 
beginning of side rollers, a type of surface roll which 
covers a part of the wave only. The V-crested 
wave is followed by further undulations down- 
stream. 


Fic. 5 (A, B AND C)-—-TYPES OF WAVES 


The diagram, Fig. 3, shows no particular features 


for this transitional state of flow. The curves for the 
lower upstream depths seem to rise earlier, 7.e., at 
smaller Boussinesq numbers than those for higher 
depths. 
turbulent range with the falling tendency of the 


The latter change more abruptly from the 


Reynolds Number x 108 


tions is well illustrated in Figs. 5a, 5c, and 6. Com- 
paring Figs. 5a and 6, there is a remarkable similarity 
in the configuration of the waves in spite of the great 
differences in the upstream depths, which were 
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Fic. 4 (A AND B)—Types of Ripples in Venturt Flume. 


13 cms. and 30 cms. respectively. The V formed by 
the side rollers covering part of the first wave is also 
clearly shown in Fig. 5c. This photograph was taken 
under the same flow conditions as Fig. 5a.” Fig. 58 





shows a jump with a complete surface roll. 
undulations appear further downstream, but only a 
slight disturbance of the water surface. The upstream 
depth was the same as in Fig. 5a but the rate of flow 
slightly greater. 





No 


The V-crested wave with the following undulations 
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must be regarded as one type of the hydraulic jump, 
as the flow in the throat is in the rapid stage, as is 
indicated by the Boussinesq number. Two different 
types of jump distinguished by the different values 
of the dissipated energy have also been observed 
in open rectangular channels. The author has plotted 


FiGc.6 V- 


test results obtained by P. Béss* and J. Einwachter® 
for the undulating type and the jump with the com- 
plete surface roll, against the Boussinesq number. 
In the upper part of the diagram, Fig. 7, the ordinates 
are the ratios of the calculated depth using the 
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momentum formula to the observed depth after the 
jump. The points representing the jump with the 
complete surface roll are near to unity, whilst for the 
undulating type the momentum equation gives values 
for the depth, which are about 10 per cent. greater 
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Fic. 8 Hydraulic Jump with Surface Roll. 


than those observed, i.e., the energy dissipated is 
more than is indicated by the momentum formula. 


4 Berechnung der Wasserspiegellage V.D.1. Forschungsheft 
284, Berlin, 1927. 
5 Wehre and Sohlenabstiirze, Miinchen und Berlin, 1930 





The change from one type of jump to the other appears 
to occur at the Boussinesq number of 1-5. In the 
same diagram the percentage of the energy dissipated 
in the jump is also shown. The test results of P. Béss 
show a very marked difference between the undulatory 
jump and the jump with the complete surface roll. 


CRESTED WAVE AND UNDULATIONS 


Einwachter found a less remarkable difference which 
may perhaps be attributed to the fact that the 
channel he used was 25 ems. wide, whereas Béss 
used one of 40 cms. width. 


(5) The Region of Rapid Flow. 


The surface is comparatively smooth in the con- 
vergent entrance and in the throat. A hydraulic 
jump (standing wave) appears in the divergent 
outlet or in the following part of the channel, no 
further waves follow the jump. The coefficient of 


discharge is simply # function of the Boussinesc 
number 
C=f (Bou). 

One of the most characteristic features of rapid flow 
is its tendency to change abruptly to turbulent flow 
(Fig. 8), a change indicated by a sudden jump from 
a lower depth toa greaterone. For a discussion of the 
special features of the jump and the calculation of th« 
height at which the water flows after the jump, the 
author would refer the reader to investigations and 
publications of B. A. Bakhmeteff,® P. Béss,4 A. H. 
tibson,’ K. R. Kennison,’ A. Koch,® Th. Rehbock,}!° 
and K. Safranez.‘1_ The position at which this jump 
takes place isindicated by a surface roll, which includes 
a great number of air bubbles. The direction of flow 
on the surface of the roller is opposite to that of the 
main stream (Fig. 8). The position of the jump 
depends mainly on the downstream conditions ; for 
a constriction with a very long throat it might even 
be in the throat. 

NoratTIon. 
rate of discharge. 
rate of discharge per unit breadth. 
coefficient of discharge. 
depth of water in the channel upstream the 
Venturi section (see Fig. 1). 
breadth of the channel. 
depth of water in the throat of the flume. 
breadth of the throat. 
acceleration of gravity. 
mean velocity. 
“eritical depth ” for free discharge 
(3). 
critical depth for rapid flow—-equation (12). 
e, mean hydraulic radius —-equation (5). 
F, Froude number—equation (2). 
Bou, Boussinesq number-——-equation (6). 
Re, Reynolds number. 
m,  factor—equation (14). 
(To be continued.) 


equation 


* * Trans.,’’ Am. 8.M.E., Vol. 52 (1932), No. 2, pp. 1-12. 

7 “Minutes of Proc.,”’ Inst. C.E., Vol. 194 (1914), p. 233. 

8 ‘ Trans.,”’ Am. 8.C.E., Vol. 80 (1916), p. 338. 

* A. Koch-M. Carstanjen, Von der Bewegung des Wassers und 
den dabei auftretenden Kraften, Berlin, 1926. 


10 Lie. 





1 Der Bauingenieur, Vol. 8 (1927), pp. 898-905. 
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WELDED STRUCTURES FOR SHIPS. 


HEN the meetings were resumed on the morning 

of Thursday, April 6th, three papers dealing with 
welding in relation to shipbuilding were read and 
discussed together. The first was by Mr. C. S. 
Lillicrap, R.C.N.C., entitled “‘ The Use of Electric 
Are Welding in Warship Construction.’’ This paper 
is reprinted in a somewhat shortened form on page 409 
of this issue. The second paper was by Professor 
P. B. Haigh, D.Se., and was entitled ‘‘ Constructional 
Tests on Mild Steel Sections with Electrically Welded 
Joints.” Its principal contents are summarised 
below. The third paper presented was by Professor 
E. G. Coker, D.Sc., and Mr. R. Russel, B.Se., and 
dealt with “ Stress Distribution in Fusion Joints of 
Plates Connected at Right Angles.”” In what follows 
this paper is also briefly referred to. 

In introducing his paper, Professor Haigh referred 
to the tests of electrically welded members, both 
destructional and constructional, which had been 
carried out at the Royal Naval College, Greenwich, 
during the past twenty years. He suggested that 
such tests on details of construction, using different 
forms of welded joint between roiled sections of 
mild steel, offered scope for important ecqnomies 
in ship construction. The grounds for this view 
he summarised as follows :—(1) The unsymmetrical 
sections now in general use as frames and stiffeners 
were liable to warp and buckle under bending 
moments much smaller than might be expected from 
theory, applied in the simple manner that suffices 
for calculating the bending moment required to 
cause ductile plastic strain in symmetrical sections. 
(2) The use of such unsymmetrical sections was forced 
upon shipbuilders, under the conditions of present 
practice, by the need for riveted connections capable 
of transmitting bending moments between beams 
and frames or stiffeners. The adoption of electric 
welding in lieu of riveting widened the field of choice 
of section to include symmetrical sections rolled 
to current standards and also novel sections, and 
thereby removed the restriction imposed by the 
technique of riveting. (3) Whereas riveted joints 
were necessarily weaker than the rolled sections 
riveted, and were, in fact, liable to show permanent 
sets under very moderate loads, it would be shown that 
electrically welded joints could be arranged economic- 
ally to stand as much bending moment as the rolled 
sections, and to do this without showing permanent 
set. (4) Whereas riveted joints between rolled sections 
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were commonly arranged with knee-brackets, gusset - 
plates, and other additional parts involving increase 
in weight and cost, it was shown that welded joints 
required only simple reinforcements that weighed 
little, even when arranged to enable the joint to 
stand the full bending moment for the rolled sections. 
In order to investigate the considerations set forth 
above, a series of tests, he said, had been carried out 
with two particular objects in view, viz.: (1) Briefly 
to demonstrate the advantage of using symmetrical 
instead of unsymmetrical rolled sections as beams 
and frames, and the reliability of simple methods of 
calculation in connection with symmetrical sections. 
(2) To compare different forms of welded joint between 
symmetrical rolled sections, and to find how simple 
reinforcements can be arranged to enable the joint 
to stand the full bending moment that the section 
itself can transmit without ductile plastic yield. 
Two British Standard rolled sections were used 
in the tests, particulars of which are given in Table I. 
Taste 1.—Particulars of the Two Rolled Sections Tested. 
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| I section, BSB. 4. Channel, NBSC. 5. 


Nominal. Measured. 





| Nominal. | Measured. 


Depth,inch .. .. . 4- 
Width, inch .. 3° 
Flange, inch 
Web, inch 
Area,inch? .. 
Weight, Ib. ‘foot 
Z=2 I/d, inch? 
Tensile yield point, 
ton/inch? ES ean 
Tensile ultimate, ton / 
inch? 
Bending 
Ib. inch 
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140,000 | 365,000 


They were made up in the T and L forms herewith 
illustrated in Fig. 1. As will be seen from the draw- 
ings given, four tests, Nos. I. to IV., were made on 
simple straight beams, supported at the ends and 
loaded at mid-span, and eleven tests, Nos. V. to XV., 
were made on right-angle joints between members 
forming T or L-shaped pieces. In Fig. 3 one of these 
latter pieces is shown strained in the testing machine. 
The intention of these latter tests was to simulate 
the conditions that prevail when deck beams are 
joined to side frames. In Table I. figures are given 
for tensile tests on pieces cut from the flanges. The 
tensile yield points, 16-9 tons per square inch for 
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hoth sections are mean values for several pieces. 
The bending moment values quoted at the foot of 
the columns are calculated from the figures above, 
Leing the products of the yield points and the 
modulus figures with the 2240 factor required for 
expression in pound-inch measures. In Table LI. 
a summary of the experimental results which were 
ibserved in the tests is given, and in Fig. 1 the 
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welding provided an effective and economical means 
of employing symmetrical rolled sections in ship 
construction, giving a reliable and caleulable strength 
that was inherently greater than was found in the 
unsymmetrical sections that were now in general 
use on account of their convenience for riveting. 
(2) To enable symmetrical rolled sections to develop 
their full yield strengths in the neighbourhood of 


Pvpie LI. -Loads in Pounds, and (in Brackets) as Percentages of the Values given in Column F, Calculated for the Full Rolled Section. 


F 
I. L section, no joint 11,670 
(100) 

If. Channel, no joint 30,400 
(100) 

Hil. 1 seetion, fillet-welded 11,670 
(100) 

IV. I section, riveted 11,670 
(100) 

V. T joint, riveted 8,520 
(100) 

Vi. T joint, no reinforcement 8,520 
(100) 

Vil. T joint, no reinforcement 8,380 
(100) 

Vii. T joint, V reinforced 8,440 
(100) 

IX. T joint, V reinforced 8,500 
F (100) 

X. T joint, plate reinforcement . 8,480 
(100) 

XI. T joint, bracket inside 10,720 
(100) 

Xf. T joint, bracket outside 8,520 
(190) 

\ It. L joint, quadrant 7,800 
100) 

NIV. L joint, buttressed 7,850 
(100) 

XV. L joint, with diagonal 8,520 
(100) 


load deflection diagrams are given with particulars 
of the joints. In the paper itself notes are given 
on the individual tests. 

The load-defleetion graphs in Fig. 1 clearly reveal 
wide differences in strength, but a familiar difficulty 
was encountered in making a quantitative report : 
The yield points are not as clearly marked in the 
constructional tests as in simple tensile tests on 


Load 


F for Il 


Fforl, 7, TL 
~ ae > 
70,000 Ib 
forl, I WV 


10,000 1b 
for IT only 
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0:100 inch 
_, 9700 inch | 












¥ Q R Ss 
11,200 12,000 14,000 14,100 
(96) (103) (120) (121) 
13,000 18,000 23,900 24,200 
(43) (59) (79) (80) 
10,000 11,050 14,450 14,450 
(86) (95) (124) (124) 
4,000 9,850 14,650 14,900 
(34) (85) (125) (128) 
1,500 2,550 4,350 4,350 
(18) (30) (51) (51) 
3,500 4,200 5,800 5,830 
(41) (49) (68) (68) 
4,700 4,950 6,450 6.470 
(56) (59) (77) (77) 
7,000 8,670 10,950 10,650 
($3) (103) (130) (126) 
8,500 9,800 11,350 11,230 
(100) (115) (133) (132) 
7,000 8,450 11,150 10,650 
(83) (106) (131) (125) 
8,000 9,350 13,150 12,800 
(74) (87) (123) (120) 
6,700 8,250 10,550 10,350 
(79) (97) (124) (121) 
4,000 5,200 7,600 7,450 
(51) (67) (97) (96) 
5,500 6,850 9,050 8.700 
(70) (87) (115) (111) 
7,500 8,750 11,250 11,000 
(88) (103) (132) (129) 


welded joints between members meeting at angles, 
it was desirable and necessary to reinforce the webs 
of such sections—by welding in additional pieces 
arranged on the principle of a lattice girder or other- 
wise as may be found convenient in different cases. 
(3) When angle joints between symmetrical rolled 
sections were welded in this manner, with suitable 
reinforcement, the full yield strength of the rolled 
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which company kindly co-operated in the mvestiga- 
tion, not only by supplyimg the electrodes and 
undertaking the work of welding, but also by advanc- 
ing many valuable suggestions based on their wide 
experience of electric welding. 

The paper presented by Professor Coker and Mr. 














FiG. 3—-WELPED JOINT UNDER TEST 


R. Russell described an investigation into the distri- 
bution of stress in fusion joints of plates connected 
at right angles in the manner illustrated m Fig. 2. 
The unit 1 on the diagrams is in. The shaded portions 





of the angle connections and butt joints indicate the 
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FiG. 1—PARTICULARS OF SECTIONS AND CONSTRUCTIONAL JOINTS AND TEST RESULTS 


uniform bars of mild steel. The diagram shown in 
the top right-hand corner of Fig. 1 has, therefore, 
been sketched to explain the bases on which the 
experimental results are summarised for comparison. 
In Table II. different values described as P, Q, R 
and S give different estimates of the strength of 
the joints corresponding to different definitions of 
the yield point as follows :—P gives the limit of 
proportionality observed after plotting the load- 
deflection diagram ; Q gives the somewhat greater 
load at which the slope of the load-deflection graph 
has fallen to two-thirds of the value corresponding 
to the elastic part of the same graph; R gives the 
still greater load at which the observed deflection 
is one-half greater than it would have been if the 
deflections had remained proportional to the load 
applied; S gives the load at which the permanent 
set reaches 0-2 per cent. of the span in the case of 
the straight beams, or 0:2 per cent. of the initial 
length of the diagonal in the case of the T and 
L-shaped pieces. 

It will be clear that the sequence in which the 
several welded joints arrange themselves according 
to strength does not widely differ according as the 
P, Q, R or S bases are selected for comparison. 

The general conclusions drawn from the investiga- 
tion were summarised as follows :—(1) Electric 





section could be developed by the welded joint} parts which, in the actual joints, would be welded. 


without 
to broaden the base of the connection. 

The experiments described were carried out in 
the Engineering Laboratory of the Royal 
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using any knee-bracket or gusset-plate |The method chosen was the photo-elastic one asso- 


ciated with Dr. Coker’s name, using plane transparent 
models of joints for which the directions and magni- 


Naval | tudes of the stresses at any point when under plane 











BUTT JOINTS - 1 


FiG. 2—TYPES OF RIGHT ANGLE WELDED JOINTS 


College, Greenwich, by Charles H. Penwill, R.C.N.C., | stress can be measured with considerable accuracy. 


and other third-year students. The steelwork was 


he diseusses the results obtained, and is 


paper 


prepared in the workshop of the College, and was | illustrated by drawings giving the isoclinics, lines of 
welded with “ Uranium ” electrodes in the experi-| principal stresses, contour stresses, and the stresses 
mental workshop of the Quasi-Are Company, Ltd.,| at the junction sections of the various Joints and 
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jointing planes. The last type of connection specially 
refers to a butt weld for thick plates. The authors 
thanked the D.S.1.R. and University College, for their 
assistance. 

Discussion. 

Mr. J. L. Adam said that whilst he could agree 
with some of the conclusions of Mr. Lillicrap, others 
differed materially from those which had been arrived 
at as the result of experience and experiment in private 
yards. For instance, it was rather an arbitrary action 
on the part of the Admiralty to forbid the use of coal 
gas for the cutting of edges to be welded. Whatever 
might have been the experience in dockyards, there 
were private yards where, as a matter of ordinary use, 
all edges to be welded, whether bevelled or fillet 
welded, were cut in that way, and the results com- 
pared favourably with any machine-cut edges. As 
to the training of welders, there was a great diversity 
of opinion, but if an operator was trained to know the 
meaning of under-cutting, lack of penetration, and 
the value of cleanliness, then, under expert super- 
vision, which included careful checking of the current 
at the operator’s point, and not 100 yards away, 
there was every reason to have confidence in the man’s 
work. Perhaps the most controversial part of the 
paper was that dealing with butt welds and overlaps. 
Some details were given of an experiment carried out 
with overlap welding to ascertain the value of the 
residual stresses, and Mr. Lillicrap was obviously 
nervous—and quite rightly so—because the actual 
conditions were not the same as they would be in 
practice. If, however, an experiment had been carried 
out with butt welding of two plates, 12ft. by 6ft. by 
3in., securely dogged down, very nearly representing 
actual ship construction practice, there would have 
been found a very great difference between the welds 
in the two cases. It would be interesting to know if 
Mr. Lillicrap had made any attempt to find the 
conditions existing in an overlap joint. Reference 
was made in the paper to the necessity for very care- 
ful fitting of butt-welded joints, and they were con- 
demned on account of the possibility of bad fitting 
constituting a danger, but his experience was that 
there was a greater danger from that source with 
overlap joints. Moreover, it was practically impossible 
to visualise the conditions in an overlap joint because 
the residual stresses were very severe. At the same 
time, he agreed with Mr. Lillicrap that the fear of 
residual stresses was a bugbear which need not cause 
alarm. 

Mr. Bart 8S. Varty, who said he had come over 
specially from Paris to represent the French Classi- 
fication Society, the Bureau Veritas, remarked that 
in France considerable progress was being made with 
electric welding. Many tank vessels for inland navi- 
gation had their longitudinal transverse bulkheads, 
their decks, and a certain number of the outside 
strakes of shell plating electrically welded. On the 
question of testing, he expressed the opinion that 
ultra scientific methods of testing the finished work 
were of little practical value. For instance, some time 
ago he had some test pieces of welded material pre- 
pared, and the results were deplorable. Nevertheless, 
the actual work carried out on some oil tanks proved 
remarkably good in practice. That meant that the 
workman who had carried out the job was a better 
welder than the engineer who had prepared the test 
pieces. There was only one way to verify welding, 
and that was by careful examination by a capable 
inspector, completed by an exceedingly severe hammer 
test in all cases. If the work was bad, under such a 
test it would fracture. Moreover, that test had an 
enormous moral influence on both the builders and 
the workmen. In addition, builders should appoint 
special welding inspectors, as for riveting. In France 
excellent work was being done by the electro-hydrogen 
process ; but it was costly and it would be interesting 
to know if that process had been adopted in Great 
Britain. There was no reference in the paper to the 
elongation obtained during the tests referred to, and 
that was an important point, although perhaps not 
alarming, because in aviation work elongation had 
been sometimes compensated for by increased tensile 
strength. Lap welding in oil work was objectionable, 
because of the accumulation of oil between the plates. 
Finally, Mr. Varty expressed the view that the day 
was coming when obsolete tonnage would be replaced 
by electrically welded vessels of improved design, and 
perhaps in those days of peace, when warship build- 
ing was not so active, attention might be turned to 
electrically welded trawlers which did such good work 
during the war. 

Mr. L. W. Schuster said that in the past’the develop- 
ment of fusion welding and confidence in the process 
had been retarded by the lack of interest shown by 
research workers, but the work being carried out by 
Professor Haigh and others should lead to a rapid 
development and improvement of present practice. 
One of Professor Haigh’s conclusions was that arc weld- 
ing was definitely capable of producing joints with 
the requisite toughness. As a weld was a casting that 
had received no mechanical work, the reason did not 
appear to be altogether understood. For several 
years he himself had attributed the extraordinarily 
good properties of weld metal to the exceedingly 
small grain size inherent to a weld made under the 
best conditions. Recently his attention had been 
drawn to an electrode that was claimed to give an 


obtained such a high figure the result did not in the 
least surprise him. Commenting on the strength of 
welded joints, Mr. Schuster said that in the welding 
industry there was unfortunately a strong belief that 
a tensile test on a butt joint was a sure guide to the 
behaviour of that joint in service, and that tests on 
all-weld-metal samples were likely to be misleading. 
The present movement to abolish the testing of all- 
weld-metal samples, however, was based on a fallacy. 
There was no proof whatever that the claim that the 
difference in results given by joints and weld metals 
was due to a difference in the quality of the weld 
metal in the respective samples; by a suitable 
design of the all-weld-metal sample the results could 
be made sufficiently similar for all practical pur- 
poses. 

Mr. James 8. Gillingham said those working at 
Devonport believed they had more experience than 
anybody in the country in the actual practical appli- 
cation of electric welding to ship construction. As 
a result of that experience the view was held that 
the distortion of plates mentioned by Mr. Lillicrap 
was merely a matter of technique. Moreover, it 
would be overcome more quickly if steel makers would 
help shipbuilders. Very long plates were now being 
used for shipbuilding, but they were sometimes 
delivered not in quite the condition the builder would 
like. On the question of corrosion, experiment had 
shown that in order to obtain absolute data the 
specimen must be subjected to the stresses it would be 
subjected to under ordinary working conditions. An 
important point in electric welding was to keep the 
electrodes dry, and with that end in view at Devonport 
every welder was supplied with a small sheet metal 
box in which to keep his electrodes. Another detail 
affecting cost was that welders were inclined to throw 
away the ends of electrodes before they had been 
used up as much as they could be, and he had seen 
stub ends thrown away when only 60 or 70 per cent. 
of the electrode had been utilised. The practice had 
been adopted at Devonport of insisting on the work- 
men producing an equal number of stub ends when 
asking for new electrodes to the number of electrodes 
taken out in the first place. Another matter in con- 
nection with welded structures was the need for close 
co-operation between the drawing-office and the 
actual work on the ship, and a system had now been 
developed by which the draughtsman in charge of 
the welding section paid frequent visits to the ship, 
not from the point of view of inspection, but because 
such visits were frequently made valuable by the 
information gathered from the manner in which the 
men worked, so that useful wrinkles were picked up 
and circulated to all concerned. It was essential 
for the designer to design the structure for welding 
and to forget all about old-fashioned riveting. Refer- 
ence had been made to the welder working under 
comfortable conditions, and it has surprised him to 
find a remarkable difference in the quality of the 
work when the welder was protected from direct 
sunlight. Speaking generally, he did not think 
there would be much trouble with welding if suitable 
materials were used, together with a properly trained 
operator. Out of 150 welders who had been trained 
at Devonport, only two had been sent back as useless, 
whilst 30 to 40 per cent. of the remainder had shown 
themselves sufficiently expert to be put on to new 
construction. The remaining 60 or 70 per cent. were 
kept on so-called minor work. 

With regard to cost, very little was known, but he 
would go farther than Mr. Lillicrap and say that there 
was practically no difference between welding and 
riveting. If anything, at the moment welded bulk- 
heads were a little cheaper than the corresponding 
riveted structures. Taking a typical bulkhead, expe- 
rience had shown that the comparative percentage 
costs of the different items were of the following 
order :—Riveting, moulding, and cutting represented 
24 per cent., as against 20 per cent. for welding ; the 
machine shop work represented 12 per cent., as 
against 9 per cent. for welding ; drilling, tack riveting, 
&c., represented 14 per cent. for the riveted structure, 
as against nothing for welding; the welders repre- 
sented 174 per cent. of the cost for the welded 
structure ; the water test with riveting represented 
3 per cent., against 1} per cent. with welding; for 
riveting 4} per cent. of the cost was represented in the 
rivets and for welding 64 per cent. represented elec- 
trodes. The net result was, as an estimate, taking the 
cost of a riveted bulkhead at 100, a similar bulkhead 
could be welded at a cost of 90, whilst in addition there 
was a saving of 10 to 15 per cent. in material with the 
welded structure. 

Major J. Caldwell congratulated Professor Haigh on 
having omitted from his paper all reference to non- 
destructive tests of welded joints by means of such 
things as X-ray apparatus and stethoscopes. It 
would be ridiculous, he said, to fit a shipyard with 
the equipment of hospitals and introduce the uncer- 
tainty associated with those institutions. The author, 
on the other hand, had successfully investigated real 
and suspected sources of weakness in welded joints 
without injury in the tests except on one or two of the 
very lightest samples. Indeed, the constructional 
tests outlined in the paper showed how to use rolled 
sections with advantage and how to save weight. 
The paper also indicated how weight could be saved 
by using symmetrical I sections instead of unsym- 
metrical channels, &c. Judged by yield point, the 





50 to 70 per cent, more for the same safety. [t was 
likewise stiffer and less liable to warp. Moreover, the 
strength and stiffness of a symmetrical section coulc 
be calculated reliably, whereas the same was not true 
for a channel, even though present-day textbooks 
included formule to be applied for channel sections. 
Channels and other unsymmetrical sections lent them- 
selves to riveting and simplitied assembly by bolting, 
and that was why they had been so much used in the 
past and were still used by shipbuilders. H, however, 
we no longer needed rivets, surely there was no longer 
any need to use such sections as were shown in the 
paper to be entirely unsuitable. The greater number 
of experiments described in the paper showed how 
welds could be arranged between deck beams and side 
frames, &c., so that the weld was quite as strong as 
the rolled section itself, at least in resistance to 
bending under steady stress. 

Whilst appreciating the exhaustive investigations 
by the Admiralty before arriving at the conclusions 
stated by Mr. Lillicrap, he found himself unable to 
agree when the use of the gas blow-pipe for cutting 
mild steel plates to shape was discouraged, and he 
also disagreed with the recommendation that the 
shear leg should be about jin. longer than the tension 
leg in fillet welds. Both those details had been care- 
fully considered by other competent authorities who 
held opposite views, but at the same time he believed 
a decision one way or the other would not seriously 
retard the advancement of electric welded con- 
struction. Welding engineers attached very great 
importance to the consistent uniformity of the 
deposited metal in a welded joint. Such a joint, with 
even less than the required physical properties, was 
better than one that fulfilled most exacting test 
requirements, but contained hard patches, however 
minute, where a concentration of stress might start 
a crack which would be disastrous in a longitudinal 
seam connection. Experience had taught how to 
weld without causing plates to bend or buckle, but 
shipbuilders must not expect every craftsman in the 
yard to qualify as an efficient operator of the electric 
welding tool. He did not know any trade which 
required more personal aptitude or knack in 
application. 

Mr. 8. V. Goodall, emphasising the need for resist- 
ance to shock of a welded joint in warship con- 
struction, said that ten years ago some full-size 
welded structures were tested by projectile attack 
and the result was almost as great a shock to those 
who witnessed the experiment as it was to the target. 
Things, however, had improved very much since that 
time, and within the last year or two full-size struc- 
tures had been made and tested by gun fire, the blast 
of heavy guns, by projectile attack, and by under- 
water attack, and the results had been extremely 
satisfactory and encouraging. Although Professor 
Haigh had condemned unsymmetrical sections and 
had strongly advised the adoption of symmetrical 
sections, the Admiralty would very much like to 
know where the latter could be bought at the present 
time. The result of inquiries among steel makers for 
symmetrical sections was that the request was made, 
not only for the price of the sections, but also for the 
cost of the new rolls. He suggested, therefore, that 
the Institution should indicate to the British Stan- 
dards Institution that if their standard sections for 
shipbuilding were not already out of date they very 
shortly would be, and that sections suitable for 
welded construction should be designed. Professor 
Haigh seemed to be a little severe on the unsym- 
metrical section, however, and perhaps it was hardly 
correct to say that it had been forced upon ship- 
builders by the need for riveted connections. It 
certainly was easy to work, but the real fact was that 
the unsymmetrical section was low in first cost and 
low in cost of erection, and on the whole it had stood 
the test of experience very well indeed. For all that, 
the Admiralty would be only too pleased, as soon as 
it was possible, to go to the symmetrical section. 

Dr. A. M. Robb said it was a significant and 
valuable fact that in the vocational classes at Liver- 
pool for unemployed workmen and women, the classes 
in electric welding were being taken almost com- 
pletely by unemployed riveters. Commenting on 
Professor Haigh’s paper, he said that it seemed to 
have been designed to make our flesh creep in regard 
to unsymmetrical sections, and the discussion rather 
indicated that the author had fairly well succeeded. 
His own view, however, was that Professor Haigh 
had painted an altogether too gloomy picture of the 
constructional sins of the shipbuilder and of the 
penalties from which he had miraculously escaped. 
Speaking generally of the examples given in Professor 
Haigh’s paper, Dr. Robb expressed the view that they 
did not represent actual conditions of a ship and to 
that extent they were unreal. For that reason, 
therefore, it was difficult to regard the results as 
applicable for practical purposes. There were not 
many shipbuilders who would carry. out their con- 
struction in the manner shown by some of the 
examples in Professor Haigh’s paper. 

Mr. Lillicrap, replying to the discussion, said that 
in the present state of knowledge he was not satisfied 
that the required results could be obtained when 
flame cutting was adopted. At the same time, it was 
not desired to dictate what should be done in the 
welding industry, and all he could say was that flame 
cutting could not at present be accepted for ship 








_Izod value of 90 foot-pounds, and although he had not 





symmetrical section weight for weight carried about 


work. He maintained the views expressed in the 
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paper in favour of overlap joints as against butt 
welding, and definitely disagreed with the suggestions 
of Mr. Adam in favour of the former. If the operator 
was trained properly and was adequately supervised 
there was no difficulty whatever with overlap joints, 
and although there were risks of residual stresses, these 
were not comparable with what was possible with butt 
velding. The problems of ensuring uniformity of 
metal to-day were simpler than they were in the past, 
because far more reliable data existed to-day than 
was the case ten yearsago. Finally, he said there had 
hoen very little experience with A.C., but he believed 
that for ship work D.C. would be found more simple 
irom the operating point of view. 

Professor Haigh, commenting on Dr. Robb’s 
.uggestion that the examples taken in the paper were 
smreal, said they were admittedly so because it was 
impossible to obtain the same conditions on a ship 
as existed in a laboratory, Moreover, the unreal con- 
ditions were deliberately studied from that point of 
view because he believed greater advantages were 
likely to be obtained by so doing. 

Professor Coker, in his reply, said his experiments 
related to joints to be found on ships and no attempt 
was made to improve on them. The results, therefore, 
indicated what was actually happening under 
practical conditions, 

On Thursday afternoon the first paper to be dis- 
cussed was one by Dr. G. Hughes on “* The Effect of 
Wind on Ship Performance.” A summary of its 
contents is given below :—- 


WIND AND SHIP PERFORMANCE. 


In this paper the effect of wind on ship performance is con- 
sidered in rejation to the i in resist due to the direct 
wind resistance on the above-water part and the indirect 
resistances on hull and rudder caused by yaw and helm. Steady 
movion, in the absence of sea disturbance, with all wind and 
water forces mutually adjusted in dynamical equilibrium, is 
assumed throughout. 

A method of direct calculation to find the effect of wind for 
any ship covered by the data is given; also an alternative 
graphical method using two nomograms, 

Cases are worked out covering the most likely variations of 
the main factors affecting wind resistance. ‘he effects on 
resistance for constant speed, and on speed for constant maxi- 
mum propeller thrust, are considered separately. The type of 
rudder is shown to be important, and the different cases are 
worked out giving effects of the usual plate rudder and post and 
a rudder with fin in a single-screw ship. 

Average effects of wind on ship performance are estimated on 
the assumption that the time t by a vessel at sea is equally 
divided between all values of the angle between the actual wind 
direction and the ship’s course. 

Stability of motion and the effect of sea disturbance are con- 
sidered briefly. 

In his conclusion the author expresses the hope that the data 
and analysis given will prove useful in assessing ship perform- 
ance. The various improvements in performance ible by 
reducing the head resistance of superstructures, by choice 
of the most efficient rudder from the point of view of least fore- 
and-aft force for greatest ship turning moment, may, he points 
out, be quite small in reasonably fine weather, but they become 
of considerable value when averagetl over the life of a vegsel 
at sea. 





DISCUSSION. 


Mr. H. G. Williams said that the paper was an 
appropriate sequel to those on the wind forces on 
various types of ship superstructure which the 
author had already presented to the I.N.A. and to the 
Scottish Institution. There was perhaps something 
of the unexpected in one of the curves which showed 
that the resistance at small angles of yaw up to 2} deg. 
was actually less than the resistance for axial motion. 
Mr. Williams believed, however, that a similar 
phenomenon had been observed in tests on some air- 
ship forms in the wind tunnel. 

His own observations of ships at sea supported the 
author’s statement that even a ship of very good 
steering qualities oscillated to some extent about its 
mean course. If that were the case, the resistance 
which the ship’s propelling power had to overcome 
was not really the direct head resistance in steady 
motion, but the resistance at a small angle of yaw ; 
and the question arose whether that was the resist- 
ance which model experiments, as normally carried 
out in a tank and correeted for scale effect actually 
gave. Possibly a model towed in the tank in the 
usual way also had a small yawing oscillation. 
Among the general features of the author’s curves, 
it was shown that the maximum proportional inerease 
of resistance for all strengths of wind occurred when 
the actual wind direction was from 70 deg. to 50 deg. 
before the beam; the maximum decrease of resist- 
ance was experienced when the wind was from 75 deg. 
to 80 deg. abaft the beam; and the neutral wind 
was that which blew from 46 deg. to 55 deg. abaft 
the beam. One would more or less have expected 
that, without calculation. 

Dr. E. V. Telfer drew attention to the curious 
behaviour of model 1222, in which, by yawing, 
negative resistance was induced, i.¢., it behaved 
better when wobbling than when going straight ahead. 
He imagined that the shape of the bow had a very 
definite influence on the movement of the centre of 
pressure, as in an aerofoil. 

Dr. Hughes, replying to the discussion, said he 
believed the resistance decrease of model 1222 in 
the deep condition was due to the approach to the 
more full form, such as that attained in an airship ; 
by “ full” he meant a form in which there was more 
stream-lined flow. Model 1222 was run in a light 
condition, and the curve did not show a decrease in 
resistance. He had examined a number of airship 
forms and two-dimensional flow over aerofoils, and 
in practically every case there was a decrease of 
resistance at very small angles. The movement of 








the centre of pressure on that model appeared to be 
extraordinary ; but it was perfectly genuine, and the 
fact that the centre of pressure might move forward 
of the fore perpendicular was borne out by the experi- 
ence on airship forms, in some of which the centre of 
pressure was an astonishing distance forward of the 
nose. 

The next paper was by Dr. F. H. Todd, of the 
William Froude Laboratory, entitled ‘‘ Screw Pro- 
peller Experiments with Models of Coasters.” It 
is summarised below. 


MODEL COASTER EXPERIMENTS, 


Model experiments with forms typical of the average coaster 
have been in progress for some time at the William Froude 
Laboratory, Teddington. The resistance results for two series, 
lettered ‘‘ P”’ and ** Q”’ in sequence with earlier tank sets, were 
presented before this Institution in 1931. The models of the 
‘P” series have now been run with propellers, and this paper 
gives the results for the self-propelled experiments with a 
standard propeller in four different conditions—-loaded and in 
ballast, the latter set at three different trims—together with some 
Scns to determine the effect of speed upon propulsive 
efficiency and the saving in power to be obtained by fitting a fin 
on the fore side of the sternpost. The effect of increasing full- 
ness is shown upon the various elements making up the pro- 
ulsive coefficient, and general conclusions drawn as to the 
imiting fullness for such ships if good screw performance is to 
be obtained. The paper describes the models and the llers 
and the test arrang ts and di the effect of fullness of 
form and change in speed, giving euryes and figures for 200ft. 
ships. The main conclusions drawn from the experiments is 
that vessels of the proportions deseribed should not be built 
with prismatic coefficients greater than 0-75, and that when 
running in the ballast condition a medium trim is to be pre- 
ferred, in order to gain in screw performance by immersing the 
screw to a reasonable extent whilet not losing through the large 
circular C values experienced at large trims. Also, from Mr, 
Kent’s work on the propulsion of ships in waves there is reason 
to suppose that for a fullness above that where the wake value 
and efficiency break down in calm water, any “ sea”’ would 
have a serious effect upon screw efficiency. In tice, there- 
fore, it is probable that the full coaster models would show 
themselves to be relatively much worse than in the model tests 
described. 





Discussion. 


Dr. E. V. Telfer said that the investigation must 
be the first in which a resistance test was carried out 
on one model, and then a self-propelling test on a 
model of different scale, and there must have been 
various differences produced as a result. He asked 
how the two sets of models compared. Within the 
last two or three years systematic experiments had 
been made on geometrically similar models of different 
sizes in Russia, Germany, France, Italy, and Holland, 
and in the tank at Teddington, and in no single case 
did the models agree at all. In some cases the dis- 
crepancies were extraordinary, and he would suggest 
that it would be extremely fortuitous if the models 
in that case were exactly the same. With regard to 
the fitting of a fin to the sternpost, he said that sea 
results confirmed that the ballast performance was 
definitely better than the load performance. He was 
surprised that when half the fin was out of the water 
there was a greater improvement than when it was 
wholly down. It seemed that one ought to argue that 
if the fin were taken off the result would be better. 
If a fin trapped the water there was no improvement. 
If the water struck the side of the fin and instead of 
passing round it was held up on the port side and 
fell away on the starboard side, the vibrations would 
be serious, and little, if any, increase of speed would 
be gained. The function of stream-lining was to 
guide, and not to trap the water. He asked if Dr. 
Todd could say that the position of the run vortex 
changed in the open condition as red with the 
self-propelled. If that were so, then he endorsed the 
view that those full shapes should definitely be 
avoided as ships. 

Mr. F. McAlister recalled a statement he had made 
in connection with a paper read by the author two 
years ago, that it was inadyijsable to settle cruiser 
stern questions by giving results of self-propelled 
model tests on cruiser sterns, and said he was dis- 
appointed, therefore, that he had not found anything 
in the naked model results to endorse the efficiencies 
shown by the previous cruiser stern results, and he 
hoped Dr. Todd would read another paper in the 
future giving results for self-propelled models, such 
as those already given for naked models. He also 
pointed out that, according to a paper by Mr. Baker 
last year, the efficiency of screw Bi was 60 per 
cent., whereas the figures in Dr. Todd’s paper 
indicated that it was now 65 per cent., and he asked 
what was the reason for that. 

Mr. G. S. Baker (William Froude Laboratory) said 
that for the purposes of the tests the speed of the 
serews was increased in order to get out of seale 
effect, and the difference of efficiency had arisen from 
the difference between the speed at which the serews 
were tested previously and that at which they were 
run in the experiments. 

Mr. H. G. Williams, referring to the difficulties due 
to the indefiniteness of the term “ thrust deduction,” 
suggested that they could be overcome to a certain 
extent if thrust deduction experiments were made on 
the Continental system of making an allowance on the 
model resistance by applying a towing force to cover 
the friction correction and the difference in appen- 
dages. One could then get a thrust deduction which 
could be applied at any rate to the full-size ship. 

Mr. E. Wilding tendered the thanks of the technical 
members of the Institution to the William Froude 
Laboratory for having published for the first time the 
results of screw experiments behind exceedingly 
full models. Those who were familiar with wake 
fractions must have been impressed by the fact that 








wakes of the order of 50, 60 and in one case 70 per 


cent. had been determined behind the models. That 
raised the question as to how the results of experi- 
ments in the open were arrived at, because a very big 
wake meant that the advance of the screw through 
the water was relatively slow as compared with the 
ship speed. Therefore the scale effect and viscosity 
effects became important, and should be noted by 
anyone drawing inferences from the results given in 
the paper. 

Dr. Todd, replying to Dr. Telfer, said that the 
difference in scale of the models was unavoidable 
if the experimenters were to use the screws they 
had, but that difference was not very great. They 
were limited by the width of the moulding box. Each 
model of the screw series was also run for resistance, 
and the propeller coefficients given were worked out 
for the resistance of that model. When the model was 
run for resistance the eddying was not very obvious ; 
there was no sucking down. It was hoped to measure 
resistance with sternpost and rudder in the open ; 
then with a fin in front; and then with a screw in 
front of the sternpost, without a model, both with 
and without fin, and it was hoped to be able to say 
what the effect of the resistance of the sternpost 
was on the prismatic coefficient. 


Tue Errectr or Locat HoLLowinae. 


The last paper to be taken on Thursday afternoon 
was’ one by Professor A. F. Lindblad on ‘“ The 
Effect of Local Hollowing Forward with Varying 
Type of Sections and Length of Entrance.” 

In this paper Professor Lindblad gives the results 
of a series of twenty-four models recently tested at 
the University of Michigan Tank, in order to study the 
effect of local hollowing forward with varying type 
sections and length of entrance. Complete curves 
are given in the paper for V-shaped and U-shaped 
sections and extremely U-shaped sections, and the 
comparative results are discussed. 

Discussion. 

Mr. G. 8. Baker, O.B.E. (William Froude Labo- 
ratory), pointed out that the author had used a 
10ft. model, running at comparatively low speed, and 
many of the results suffered from scale effect. In 
some of the Continental tanks trip wires were used in 
front to ensure the elimination of laminar flow. 
In 1915 he had read a paper in which it was shown 
that the skin fretion law departed from what one might 
regard as the standard friction law at a Reynolds 
number of 2-5x10% Mr. Riddle, of the William 
Froude Laboratory, had produced a diagram show- 
ing where Professor Lindblad’s model No. 1 would 


fall on his - scale, and many of the reswlis were 
of no use because they suffered from scale 
effect. With regard to skin friction, Mr. Riddle had 
worked it out for a model by our English method and 
by Professor Lindblad’s method, because Professor 
Lindblad’s © values were on the high side, owing 
partly to the skin friction correction curve he had 
adopted. The difference between his skin frictions 
and English skin frictions varied from 0-12 at low 
speed to about 0-6 at high speeds. Again, the tem- 
perature he had used was 67 deg., whereas in England 
55 deg. was used. It was necessary to apply these 
corrections to all the results in the paper in order to 
compare them with those obtained in the William 
Froude Laboratory. 

Dr. E. VY. Telfer emphasised the difficulties caused 
by scale effect, and did not thmk that the author’s 
curves were of value for comparative purposes. 
The language used by the author so far as frictional 
resistance was concerned was a foreign language to 
experimenters in this country, and it was time there 
was a recognised international language by which to 
express such results. So far as he could see, it was 
impossible to get exactly the same results with the 
same models in different tanks. 

Mr. Troost (of Holland) said that experimenters 
in Holiand hoped to meet in July of this year to dis- 
cuss their methods, differences in skin friction calcula- 
tions, and so on, and hoped to make the first step 
towards agreement so that they could obtain the 
same results with the same model in all tanks. 

The author of the paper was unable to attend the 
meeting, and his reply to the discussion will be sub- 
mitted in writing. : 

(To be continued.) 








A new method of electrolysis for obtaining such rare 


metals as uranium, thorium, and tantalum, in the pure 


state, has been developed by Dr. Frank H. Driggs, of the 
Westinghouse Lamp Company. In the process a cathode 
is inserted in a liquid bath containing equal parts of 
sodium and potassium chloride, to which has been added 
a quantity of potassium thorium fluoride, when the metal 
thorium is desired. After powdered thorium has collected 
to a thickness of about lin. on the cathode, the latter is 
removed and replaced immediately with another cathode. 
This feature makes the process continuous, It is not neces- 
sary to destroy the entire bath in order to obtain the metal 
deposits as in other processes. On removal from the liquid 
bath the solution clinging to the cathode is washed away, 
the powder being preserved in an atmosphere of ether or 
in a vacuum. After it is pressed into bars the rare metal 
does not oxidise at room temperature and henceforth can 
be handled freely. 
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L.M.S. Bridge Re-construction. 


THe L.M.S. Railway has recently completed an 
important scheme of bridge reconstruction at Peter- 
horough, where the Nene Viaduct, a timber structure 
which had been frequently repaired, but which, neverthe- 
less, did- not permit the passage of the heavy locomotives 
now in use, has been replaced by a modern structure of 
-.onerete and steel. The viaduct in question carries the 
L.M.S. Manton to Peterborough line over the river Nene, 
immediately before the junction with the L.N.E.R. near 
Peterborough East Station. The progress of the work is 
illustrated by four engravings on the opposite page. 

The original timber viaduct was about 350ft. long, 
built on a curve of 17 chains radius ; it consisted of nine- 
teen spans of about 16ft. centres of single pile trestles and 
one navigable span of 40ft., which was supported on double 
pile trestles. The single pile trestles consisted of six 
piles 14in. square, driven into the bed of the river or the 
land on each side of it, suitably braced, capped, and 
\itted with timber corbels upon which six lines of longi- 
1udinal timbers 14in. square were placed, one longi- 
tudinal being situated under each rail or parapet. A 
timber floor, 4in. thick, was laid upon these longitudinal 
timbers and 12in. timber way beams supporting the per- 
manent way were placed upon the 4in. floor timber, 
directly over the 14in. longitudinal beams. 

The 40ft. navigable span consisted of four wrought iron 
trough girders, one under each rail and cast iron parapet, 
girders between which a 4in. timber floor was provided. 
The piles supporting each end of the span consisted of 
two rows constructed similarly to the single pile trestles. 

The new viaduct consists of six spans, four of 60ft. over 
the river, one of 40ft. at the Peterborough North end and 
one of 50ft. 6in. at the Peterborough East end. The new 
viaduct is built on a curve of 17 chains radius, and is 
constructed of steel main girders of the two outer and one 
centre girder type, placed at about 15ft. 6in. average 
centres, between which are provided rolled beam cross 
girders spaced 2ft. centres and a concrete floor, 16in. in 
thickness. A parapet is provided along each line of outer 
girder, and is composed of gas tubing with angle standards. 
The main girders are supported about 13ft. above normal 
water level by four skew rows of cylinders parallel to the 
flow of the river. Each row consists of three cylinders, 
spaced at 21ft. 8in. centres, braced together. There is one 
brick pier, 5ft. 6in. thick, on a similar skew to the cylinders 
and brick abutments 7ft. thick at each end of the viaduct. 
‘The upper part of each cylinder is 6ft. in diameter. The 
bottoms of the cylinders under the outer girders are 
increased to 8ft. diameter and under the centre girders 
to 10ft. 6in. diameter, and the increased diameter portion 
is generally about 1Oft. in depth. 

The maximum depth of water near the centre of the 
river is about 12ft. and the cylinders were sunk through 
silt averaging about 6ft. thick, under which was a layer of 
gravel about 4ft. thick. They were founded in a thick 
seam of stiff clay at an average depth of 15ft. below the 
river bed. Material inside the cylinders was excavated 
by open grab dredging and the cylinders sealed themselves 
against water when the cutting edge had penetrated into 
clay a few feet. The skin plates of the cylinders are made 
of jin. plate, suitably stiffened and jointed. Each cylinder 
is filled with concrete upon which a Shap granite capstone, 
6it. 9in. diameter, 2ft. 6in. thick, is placed for seating the 
girders upon. 

To construct the viaduct the centre line of the new 
bridge was fixed 6ft. to the easternmost side of the centre 
line of the existing viaduct and single-line working was 
adopted over the western or‘up line side of the latter. 
This arrangement enabled the disused portion of the 
viaduct to be fenced off and utilised as a stage, and the 
cylinders under the centre girders and easternmost outer 
girders were sunk by the open dredging process clear of 
the running line without undue interference with traffic 
passing over it. It also allowed the eastern portion 
of the new brick pier and abutments to be constructed. 
The steel main girders for the eastern half of the new 
viaduct were erected during two week-ends by means of 
two 36-ton steam cranes standing on the running line of 
the existing viaduct, which was strengthened to support 
them. Steel floor beams were inserted between the main 
girders during week days following, and the concrete floor 
was then completed. As the erection of steel floor beams 
progressed the disused portion of the existing viaduct 
was dismantled, and removed to make room for them, and 
the timber piles were also withdrawn. 

After the completion of the eastern half of the new 
viaduct the ballast and permanent way was placed upon 
it, and connected up to the tracks at each end. Single- 
line working was then diverted over it, and the western 
half of the existing viaduct was utilised as a stage whilst 

the cylinders to support the remaining outer main girders 
were sunk and founded and the western portion of the 
new piers and abutments completed. The outer main 
girders were unloaded during one week-end by means of 
a 36-ton steam crane standing on the new portion of the 
viaduct, and the floor beams were inserted during following 
week-days, and the concrete floor completed. As before, 
the existing portion of the viaduct was removed as the 
new floor was erected. 

The contractors for the work were Braithwaite and Co., 
Ltd., of West Bromwich, who sub-let the work in the 
abutments, pier, cylinder sinking, and concrete to Logan 
and Hemingway, Ltd., of Doncaster. The first phase of 
single-line working was brought into operation on May 
Ist, 1932, the second phase on October 2nd, 1932, and the 
lines restored over the completed viaduct on Sunday, 
January Ist, 1933. 

The whole reconstruction was carried out under the 
supervision of the Divisional Engineer at Derby. 








THE London and North-Eastern Railway Company 
is spending £50,000 on water softening plant. It 
is to erect twelve water softening and conditioning 
plants with a total capacity of 1,358,000,000 gallons of 
water per annum. They will be placed at King’s Cross, 
Hornsey and Ferme Park, Langley, Hitchin, Offord, New 





England, Essendine, Grantham, Grantham. Spittlegate, 
Muskham, Retford, and Scrooby and Doncaster. 





Benson Boiler at Langerbrugge. 
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A CCORDING to the theory of Callendar water always 
A contains its own volume of vapour in solution. This 
vapour being in effect saturated steam, its density must 
increase with increasing temperature, and as the density 
of the water simultaneously decreases, a point will be 
reached when the two densities become equal. Since the 
temperatures and pressures are also necessarily equal, 
it is evident that there is then no difference between the 
steam and the water. By raising water to this tempera- 
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ture, it may bé said, therefore, that it has become entirely 
changed into steam, and this without ebullition or evapora- 
tion from any free surface having taken place. The 
temperature at which water has the properties of steam 
is usually taken as 374 deg. Cent., the corresponding 
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pressure being 3158 Ib. per square inch. These are known 
as the critical temperature and pressure, though it is of 
interest to note that Callendar has shown that chemically 
pure water does not become quite indistinguishable 
from saturated steam until a temperature of 380-5 deg. 
Cent. and a pressure of 3650 lb. are reached. 

The advantages of turning water into steam at the 
critical pressure are mainly of a practical nature. Since 
no free evaporating surface is needed, the boiler can consist 
merely of a system of tubes, into one end of which water 
is forced while an equal weight of steam issues from the 
other. The drum, so costly and potentially dangerous a 
portion of an ordinary boiler for very high pressures, 
can be dispensed with, together with water-level 
indicators and other fittings. Moreover, should a tube 
burst, the relatively small quantity of water in the whole 
boiler at any moment makes the event of no import- 
ance so far as the safety of the staff or the plant is con- 
cerned. Steam, however, can hardly be used in the critical 
condition, for the least expansion to which it is subjected 
will result in about half of it immediately taking the form 
of water again, since the latent heat of steam at the critical 
temperature is zero. This drawback can be avoided by 
superheating, and a reasonable amount of expansion 
can thus be obtained before condensation begins. 

There is little doubt that the first man ever to generate 
steam under critical conditions was Jacob Perkins. He 
had no means of knowing the pressures obtained, but the 
recorded temperature of the water in the tubular part 
of his boiler is sufficient to establish his priority. He 
made no attempt to utilise the steam at the critical 
pressure, but throttled it down by means of a loaded valve 
to a more manageable pressure at which it was super- 
heated. Perkins, unhappily, was nearly a century before 
his time, and the subject of really high-pressure steam was 
allowed to drop until the year 1923, when Mark Benson 
commenced his experiments with a critical pressure boiler 
of his own design at the Rugby works of the English 
Electric Company. This boiler, which consisted simply 
of coiled tubes, generated steam at 3250 1b. per square 
inch, the steam being throttled down to 1500 lb. pressure 
and then superheated to about 800 deg. Fah. before 
being used to drive a 500 H.P. high-pressure turbine. 
The experiments at Rugby continued for over two years, 
and demonstrated conclusively that the new type of steam 
generator was both safe and practicable. 

The development of the Benson boiler was undertaken 
by the Siemens-Schuckert Company, which acquired the 
patents and began experimental work in 1925 at Berlin 
on its own account. Its first boiler comprised five bundles 
of bent tubes, 20mm. internal diameter and 6 mm. 
thick, disposed horizontally above the furnace. It was 
designed to produce 22,000 lb. of steam per hour, at a 
final pressure and temperature of 1420lb. and 400 deg. 
Cent. respectively. Steam was generated at the critical 
pressure and raised to a temperature of about 380 deg. 
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Cent. in the two lower tube banks, then throttled to 
1420 Ib. befcre entering the remaining portion of the tube 
system which constituted the superheater. The experience 
with this experimental boiler was so satisfactory that it 
was decided to build a unit having a capacity of 44,000 Ib. 
of steam per hour for service in the Gartenfeld Cable Works 
of the Siemens Company. This boiler, constructed in 
1927, was fired by pulverised coal, and it was followed by 
a similar unit of somewhat improved design, which was 
put to work in 1929. Both these boilers generated steam 
at the critical pressure and delivered it to a turbine at 
a pressure of 2650 lb. per square inch, superheated to 
840 deg. Fah. 

About this time Monsieur Léopold Herry, whose power 
station at Langerbrugge, in Belgium, was already famous 
as operating with a far higher steam pressure and tem- 
perature than any public power station in the world at 
the time, determined to take advantage of the still higher 
pressures possible by means of the Benson system. He 
therefore placed an order with the Siemens Schuckert- 
werke, of Berlin, for a Benson boiler capable of delivering 
normally 100 tons of steam per hour, and 130 tons per 
hour at maximum load. The steam was to be supplied 
at a pressure of 28501lb. per square inch, and super- 
heated to 875 deg. Fah. This boiler was put into com- 
mission at the Langerbrugge power station in 1931, and 
has now been in regular operation for a considerable 
time, having more than 4000 hours of steaming to its credit. 

The boiler, a photograph of which is reproduced in 
Fig. 1, stands in the open air, no house being necessary 
over it, as all the apparatus which needs attention is 
either mounted on the top of the boiler or situated in the 
control-room or the pump-house alongside. The boiler, 
being far higher than the ordinary boiler-house along- 
side, forms a conspicuous landmark for miles around, and 
is used as a convenient “ pick-up” point for aeroplanes. 
Pulverised coal is used for firing. This is prepared in a 
millhouse, some little distance away, and delivered into 
hoppers situated above the boiler proper. As will be seen 
from the sectional drawing, Fig. 2, the coal descends from 
the hoppers, through feeders, to the burners, of which 
there are eight. The burning fuel passes vertically down- 
wards through the combustion chamber, the sides of 
which are constituted by the tube system. At the bottom 
of the combustion chamber the gases are reversed in 
direction and flow upwards through two flues situated on 
opposite sides of the boiler in which the superheaters are 
placed. They then pass through Ljungstrom air pre- 
heaters to the fans, which discharge them into the central 
chimney. 

A diagram of the apparatus concerned in the steam 
cycle is given in Fig. 3. Steam at 200 atmospheres pres- 
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FIG. 3—DIAGRAM OF THE CYCLE 


sure and at a temperature of 470 deg. Cent. is delivered 
from the boiler and superheater to the high-pressure main. 
From this main it passes normally through the H.P. 
turbine, and after being reheated, enters the low-pressure 
main at 50 atmospheres pressure and 450 deg. Cent. The 
H.P. turbine under these conditions develops about 
3700 kW. The turbine drives both a feed pump and an 
alternator, and as the feed pump absorbs about 1700 kW, 
the alternator is able to deliver 2000 kW to the bus-bars. 
Should the H.P. turbine be out of action for any reason, 
the H.P. steam is throttled down to 50 atmospheres pres- 
sure and passes directly into the low-pressure main, the 
feed pumps being then driven by an auxiliary turbine, 
taking steam from this main. As a third method of driving 
the pumps, the generator can be operated as a motor. 
After expansion down to 50 atmospheres, the steam drives 
the ordinary turbines in the station. The main units 
are of 25,000-kW capacity, with four-stage regenerative 
heating for the condensate. 

There are two feed pump units, of generally similar 
design, one supplied by the Siemens-Schuckertwerke and 
the other by Messrs. Brown, Boveri and Co., each employ- 
ing a Sulzer centrifugal feed pump. These sets are housed 
in the brick building seen adjacent to the Benson boiler in 
Fig. 1. The high-pressure and the auxiliary turbine 
referred to above are, in the Siemens-Sulzer unit, on the 
same shaft, and run at a speed of 7000 revolutions per 
minute. The alternator and the feed pump are both driven 
through gearing. the former at 1500 revolutions per minute 
and the latter at 3820 revolutions per minute. The feed 
water is taken from the pump after passing a few stages, 
and delivered to the feed heaters in the engine-room. It 
then returns to the pump at a temperature of 180 deg. 
Cent., and is raised by the remaining stages to a pressure 
of about 250 atmospheres, at which pressure it is forced 
into the boiler. 
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subjected to careful tests, carried out jointly by Professcr 
E. Josse, of Berlin, and the Association Vincotte, of 
Brussels, and we shall publish the results as soon as they 
are available. Meanwhile, Mr. Herry is to be congratu- 
lated on the possession of a unique plant, the installation 
of which was in keeping with the pioneering spirit which 
has made his power station one of the most interesting in 
the world. 








Letters to the Editor. 


(We do not hold ourselves ¢ ible for the opini 
correspondents.) 
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ENGINEERING DEGREES. 


Sim,—I do not know whether it is generally realised 
that the University of London are making certain altera- 
tions in their regulations for the granting of degrees to 
engineering students. 

It has, I believe, up to the present been possible for 
every student, whatever his training, upon payment of 
certain fees, to sit for their examinations and upon the 
successful passing of these to be awarded the degree of 
Bachelor of Science. These ‘‘ external ” degrees have been 
highly prized and have been an inducement to many young 
engineers to obtain necessary knowledge. In some cases, 
undoubtedly, they have encouraged young men who have 
not had the advantage of attending properly constituted 
technical colleges and schools to start and continue studies 
leading to their obtaining the necessary technical know- 
ledge’ for their profession. It must be admitted that they 
have also led to a system of “ cramming ”’ which is always 
undesirable. 

As I understand it, the University are going to insist 
that from a certain date all who present themselves for 
examination for degrees in engineering must have followed 
a prescribed course at a recognised college or school. This, 
I presume, is to see that they have received proper instruc- 
tion in a laboratory with a view of eliminating those who 
might have been merely “‘ crammed ”’ book knowledge for 
the examination. I feel that there would be general 
support for any scheme that would achieve. this object if 
this could be done without imposing hardship in other 
ways, as I think the scheme proposed would do. The 
present proposals will result in the abolition of real 
external degrees with the hardship I have mentioned 
above. I do not know whether or not it is proposed that 
the whole.of a prescribed course would have to be taken in 
an approved college without regard to work done else- 
where. I have known many young men to whom it would 
be a real waste of time to go over again certain subjects 
which would necessitate their spending very valuable 
time simply to satisfy a regulation as to class attendance. 

One would like to know whether the University have 
consulted those institutions likely to absorb in industry 
the students for whom the University is, it is assumed, 
catering. 

There is another point which may be thought of minor 
importance and one of which sight should not be lost. It 
is, I understand, proposed that the various technical 
institutions shall not be accepted until they have been 
inspected by the University, who will charge a fee for this 
service. Speaking as a member of an Education Authority, 
I feel that this is in certain cases unnecessary and a need- 
less expense. The National Certificates organised by the 
Board of Education and the Institutions of Mechanical 
and Electrical Engineers some years ago have obtained a 
firm hold on the educational provision for engineers in 
the country. The colleges and technical schools are not 
accepted until their facilities are carefully inspected by 
the Engineering Inspectors of the Board. For certain 
subjects, such as testing of materials, heat engines, &c., 
the laboratories have to be well up in equipment to deal, 
I think, with the work required for a ‘‘ London degree.” 
In spite of this, however, it would seem that the authorities 
are to be saddled with an additional and unknown and 
decidedly unnecessary expense by the University 
authorities. 

Moreover, the proposed inspection and recognition will 
put the London University in a position of exerting a 
considerable influence on the curriculum and policy of the 
technical colleges. Are the Education Authorities, some 
of whom look in the future to some sort of affiliation with 
their local Universities, willing to give this exclusive posi- 
tion to one University ? And are the other Universities 
content that London University should exercise such an 
influence in their localities ? 

I feel that the matter is one which should receive con- 
sideration from those who employ the product of the 
colleges, the Local Education Authorities, and the 
Universities. Henry Fow ier. 
Derby. April 15th. 





RESISTANCE OF TRAINS. 


Smr,—The Canadian locomotive wind tunnel tests, 
described in your issue for April 14th, are most interesting 
and deserve a careful study in detail. But I feel not a 
moment should be lost in protesting against the argument, 
which is said to have been drawn from the experiments, 
that it is useless to attempt to reduce the air resistance 
of a train by closing the gaps between the carriages. If 
the air were always either in a state of calm or blowing 
parallel to the rails (conditions presumably corresponding 
with those of the tests) it would be true. But when the 
resultant wind comes at an angle it is a very different 
matter, and these spaces are then the cause of a great deal 


I am pleased to see that the curved front to the cab 
and the abolition of ‘“‘eaves’’ notably reduced the 
resistance, as these are two points I have always advocated 
strongly. ©, F. DenDY MARSHALL. 

Guildford, April 15th, 








Road and Rail Traffic. 


A WEEK ago the Government’s Road and Rail Traffx 
Bill was published by H.M. Stationery Office, and we 
summarise its contents below. 

The first clause deals entirely with licensing and pro- 
vides that no person shall use a goods vehicle on a road 
for the carriage of goods for hire or reward or for the 
carriage of goods for or in connection with his trade or 
business, unless there is in force a licence authorising him 
to use the vehicle for that purpose. To this general rule 
there are a few exceptions, certain vehicles being entirely 
exempted from the licensing provisions of the Bill, though 
they will be subject to its requirements as to maintenance 
in a condition fit for service. 

The different types of licences are designated “ A,” 
** B,” and ‘“‘ C ” licences respectively. An Appeal Tribunal 
is set up under Clause 13 to determine appeals in connec- 
tion with the grant or refusal of licences. It is to be com- 
posed of three persons, including a chairman of legal 
experience. 

Exemption is also accorded to those vehicles used in 
agriculture in respect of which excise duty is paid at a 
reduced rate under the Finance Acts, i.¢., vehicles regis- 
tered in the name of a person engaged in agriculture and 
used solely for the haulage or conveyance of the produce 
of or articles required for the purposes of the agricultural 
land which he occupies. 

“ The following conditions are to be attached to all 
licences (Clause 8) :— 

(1) That the vehicle shall be maintained in a fit and 
serviceable condition. 

(2) That the vehicles used under the licence shall 
comply with the appropriate limits of weight and speed. 

(3) That the drivers of vehicles used under the 
licence shall comply with the requirements of Sec. 19 
of the Road Traffic Act, 1930, regarding the hours they 
may remain on duty. 

(4) That, except where the nature of the business 
makes it impracticable to do so, records of hours and 
journeys shall be properly kept. 

Holders of “A” and “ B” licences will also come under 
the requirements of the Fair Wages Resolution in respect 
of their drivers (see also Clause 25). 

While there is no restriction as to the routes upon or 
the area within which vehicles operated under “A” 
licences may be used, the licensing authority may attach 
conditions to a ‘“‘ B”’ licence restricting the vehicles as 
to area, nature of commodities, &c., when carrying goods 
for hire or reward. 

Clause 14 provides that current records shall be kept 
showing (1) the hours of drivers and (2) particulars of the 
itinerary of each journey and of the weights, description 
and destination of the goods carried. Licensing autho- 
rities are, however, given a dispensing power in cases 
where from the nature of the business it is impracticable 
for records to be kept. 

Clauses 15 and 16 provide machinery for securing 
observance of the conditions under which licensed vehicles 
will be operated. Examiners will be appointed with power 
to prohibit the use of particular goods vehicles (including 
vehicles exempted from the scope of the licensing scheme) 
which they may find to be in a condition unfit for service, 
until the defects are remedied. The examiners will further 
have power to examine the journey records and see whether 
a vehicle is being operated in accordanc& with its licence, 
and to require vehicles to be weighed. They will also be 
available for the better enforcement of Sec. 19 of the Road 
Traffic Act, 1930, which deals with the hours of drivers 
from the point of view of public safety. 

Other clauses deal with the situation created by the 
recent decision of the Railway Rates Tribunal in the case 
of Robinson and Co., Ltd., v. Great Western Railway 
Company, that “ flat’ or ‘‘ composite ”’ rates of the kind 
quoted in the Robinson case are illegal. Notwithstanding 
anything in the Railways Act, 1921, this clause would 
permit a railway company to make such charges for the 
carriage of the merchandise of any trader as might be 
agreed between the company and the trader, subject to 
the approval of the Railway Rates Tribunal. The railway 
companies need not obtain the prior consent of the 
Tribunal before granting an exceptional rate, which is 
less than 5 per cent. below the standard rate. 

The remaining cJauses in this part of the Bill are ernie 

to relieve the railway companies of certain minor obliga 
tions which no longer seem appropriate and to simplify 
the procedure for obtaining consent to the opening of new 
passenger lines and the alteration of éxisting lines. 
Part III. establishes a Transport Advisory Council to 
advise the Minister of Transport in connection with the 
discharge of his functions in relation to the means of and 
facilities for transport and their co-ordination, improve- 
ment, and development. The Council is to include repre- 
sentatives of local -authorities, all classes of road users, 
railways, canals, coastwise shipping, dock authorities, 
labour and trading interests, including agriculture. 








A set pump for zing crude oil has been recently 
tried with success in an oil field.’ The equipment comprises 
at the surface a rotary pump which continually keeps a 
certain quantity of oil in circulation through piping, and a 
submerged jet nozzle under 4 pressure ranging between 
430 Ib. and 700 Ib. per square inch, depending on the depth 
of the bote-hole. The jet at the bottom of the rising 
main points upwards into a diffuser. The circulating oil 
entrains additional oil through the nozzle, and so conveys 
it from a depth of between 3300ft. to 6600ft. The circulat- 
ing oil, mixed with the oil entrained by it, enters a tank, 
whence the circulating quantity is withdrawn again while 








The Benson boiler at Langerbrugge has recently been 


of resistance. 





the surplus oil raised by the pump is discharged. 
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Railway and Road Matters. 


THE Royal Assent was given to the London Passenger 
Transport Bill before Parliament rose on Thursday, 
\pril 13th. 

Durina the year 1931-32 there were 570-10 miles of 
new railway opened in India, of which 308-06 miles were 
of 5ft. 6in. gauge, 121-50 miles of metre gauge, and the 
remainder of 2ft:-6in. or 2ft, gauge. Only 81-84 miles of 
new railway were sanctioned, all of either metre or 2ft. 
gauge. On March 3lst, 1932, there were 176 miles of 
5ft, 6in. gauge, and 142 miles of metre gauge under 
construction. 


Tax record for punctuality on the London, Midland 
and Scottish Railway is very creditable. Of the passenger 
trains last year 92 per cent, arrived on time or within 
five minutes of the appointed time; in one week this 
proportion was 97 per cent. Of the freight trains 75 per 
cent. were punctual or not more than thirty minutes late ; 
one week, re was 87 per cent. The number of express 
treight trains fitted with the automatic vacuum brake 
has been nearly doubled. A recent test showed that 67 
per cent. of the merchandise consignments were delivered 
the day after dispatch and 93-7 per cent. by the second 
day. 

ACCORDING to the South African Railways’ report 
for 1931-32, water treatment, by means of specially pre- 
pared boiler fluids, was commenced on the Cape Western 
system in the year 1928, and, subsequently, ten water- 
softening plants were installed between Geadhen, 1930, 
and February, 1932. In 1927 the number of boiler 
tube failures was 219, but in 1928 it was 111, and was 
gradually reduced to 44 in 1930, and to 29 in 1931. The 
engine mileage per boiler tube failure rose from 24,000 
in 1927 to 70,000 in 1931. Upwards of 500 locomotives 
in the Cape and Natal have benefited by water treatment 
and steel fire-boxes may now be used in thoge engiries 
instead of copper. 


THE Railways Bill of the Irish Free State Government, 
which has recently been before Dail Eireann, contains a 
clause for the compulsory reduction of the capital of the 
(reat Southern Railways. That is being done without the 
previous consent of the stockholders. The Minister for 
Industry and Commerce says that the railway company 
agreed that there was need for capital reduction, but they 
delayed so long in submitting a scheme that he was forced 
to take the matter into his own hands. The London, 
Midland and Scottish Railway, as successor to the London 
and North-Western, has over £300,000 invested in the 
Great Southern, and enjoys the right to have a director 
on the board. That privilege is to be withdrawn. 


At the end of the year 1932, the London, Midland and 
Scottish Railway had 326 locomotives under or awaiting 
repair, as against 383 at the close of 1931; the London 
and North-Eastern had 509, as compared with 498; 
the corresponding figures for the Great Western were 
426 and 332 respectively, and for the Southern they were 
136 and 137. The number of engines renewed during the 
year was: L.M.S8., 140; L.N.E., 34; Great Western, 
80; Southern, 15, the corresponding figures for 1931 
being 126, 69, 152 and 31 respectively. The engines that 
underwent heavy repairs during 1932 for the same com- 
panies totalled 2584, 2733, 1111 and 692, as compared with 
2558, 2743, 1357 and 854 respectively. The London and 
North-Eastern report showed 14,181 wagons as under- 
yoing or awaiting repairs at the end of 1932, as campared 
with 8401 for 1931. Mr. Whitelaw explained that this 
apparently serious increase was to some extent due to a 
large number of bolster wagons which have been stored. 
In normal times these wagons are required for the iron 
and steel trades, but since the collapse of these industries 
they have been standing in storage sidings out of use. 
Until there is some prospect of their being required it 
would be a waste of money to overhaul them and then 
return them to the storage sidings. They have therefore 
been included in the number of wagons under and awaiting 
repairs, ; 

THE history of the strike on the railways of Northern 
Ireland, which ended on the 7th inst., should be put on 
record. There is one common Wages Board in Ireland, 
which deals with the lines in both Northern Ireland and 
in the Free State. On November 26th last, an award 
which made a reduction of 5} per cent. in the men’s pay 
and which had been operative for twelve months, expited. 
All the Irish railways demanded that the award be not 
only continued, but be increased to 15 per cent. The 
men refused and the matter was referred to the Wages 
Board, which, on November 25th, by a majority vote, 
awarded a reduction of 10 per cent. This award was repu- 
diated by the men, who threatened to strike if it was 
enforced. The political situation in the Free State was, 
at that time, confused, and a long-talked-of Transport 
Bill failed to appear. To gain time the Government 
agreed to subsidise the Free State railways, to an amount 
equivalent to that which would be deducted from the 
men’s pay up to April 30th, and that difficulty was 

:temporarily disposed of. The Government of Northern 
Ireland would, however, take no similar step ; all that it 
did was to get the threatened strike postponed until 
January 23rd, and, later, for another week. The course 
of events has been closely followed by the officers and 
men on British railways ; the former welcoming, and the 
latter somewhat dismayed by, the firm attitude of the 
Northern Irish companies, which would not give way, 
although they saw the advantages the road transport 
people were gaining by the dispute. The terms now agreed 
to would have been nor a week earlier, but the 
companies would not depart from their declared intention 
that the men who remained loyal were not to suffer from 
any Pationalisation of the work. They have, however, 
now consented to the work being shared alike. The 
reduction agreed to, and applicable to all Ireland, is one 
of 74 per cent. as from May Ist, ta run for at least a year, 
and, under certain circumstances, until May Ist, 1935. 
The men, on the other hand, surrender their holiday pay. 
An unofficial recrudescence of the strike began at midnight 
on Sunday, when 500 men on the Great Southern Railway 
came out as a protest against this agreement. They, how- 


Notes and Memoranda. 





Our readers will remember the employment in 
America of bats for the extermination of the 
malarial mosquito, so it may be interesting to hear of a 
mechanical equivalent. A Continental inventor has 
devised an apparatus whereby the flies are attracted by 
ultra-violet rays into the vortex of a fan which blows them 
into a trap. He claims that one of these devices has 
captured 150 million flies in three weeks and that its bulk 
is only 5ft. high by 1ft. in diameter. 


WHEN the solution of a morphine salt is treated with 
several drops of hydrogen peroxide and of ammonia water, 
and then stirred with a copper wire, a pink or red colour 
develops. The pink or red colour may soon change to 
yellow or brown. A similar test may also be applied for the 
detection of copper in ores or alloys, or in solution. 
Morphine will reveal the presence of | part of copper in 
3,000,000 of solution ; thymol, resorcinol, and 4-hydroxy-1, 
2-dimethyl benzene will detect 1 part of copper in 
1,000,000. 

Owi1neG to the effect of the steel hull of a ship on the 
incoming wave a vertical magnetic field may, through 
re-radiation, cause errors in the observed bearing taken 
with a wireless direction finder, stated a paper before the 
Institution of Electrical Engineers by Messrs. C. E. 
Horton and C. Crampton. Experiments at sea have shown 
that in the case of calibrations carried out with a roof 
aerial, if the receiving ship is not in line with the roof, 
errors of 1 deg. or 2 deg. may arise if the roof is not sym- 
metrical. The error, however, decreases rapidly with 
increasing distance from the transmitter, and also with 
increasing frequency. : 

A wnumBER of tensile, compression, shearing, and 
bursting tests on copper-hydrogen welds have proved, 
says the Iron Age, that they are stronger than the steel 
itself. A steel tank assembled from a length of tubing, 
two stamped end plates, and a threaded fitting, with all 
joints hydrogen welded, burst at 22001Ib. hydraulic 
pressure, but there was no failure of the hydrogen welded 
seams at any point. In a series of tensile tests using pieces 
of gin. bar which had been cut at an angle of 45 deg. and 
joined by hydrogen welding, the steel itself pulled apart 
at stresses as high as 66,000 Ib. per square inch, but the 
welded joints remained intact. 

A PAINT which, when mixed with any normal oil paint 
vehicle, is said to produce a metal primer that affords 
exceptional protection against atmospheric conditions 
and mild solutions of acids, alkalis, and brines, has been 
developed by the Eastern Mabelite Corporation. This 
pigment is produced by using mabelite ore, which contains 
a suitable conglomerate of ferric oxide, silica, and alumi- 
nium, and putting it through a new grinding process that 
more finely regulates the pigment particle size. The 
coating, which combines an iron oxide sand-coat finish, 
is claimed to be resistant to mechanical injury. Successful 
application, it is said, has been made to metal pipe lines, 
tanks, and concrete. 


SEVERAL years’ research on the production of desirable 
lubricating oils from -base crude oil has led, says 
Power, to the adoption of the Edeleanu process, based upon 
the selective solvent action of pure liquid sulphur dioxide, 
which has the property of completely dissolving those 
compounds in petroleum distillates that are most sus- 
ceptible to decomposition and oxidation in service. The 
ffin and naphthene hy are insoluble in the 
solvent at low temperatures. The removal of the easily 
oxidised and sludge-forming compounds makes Edeleanu- 
treated oils especially desirable for lubricating high-speed 
turbines and engines, where conditions conducive to rapid 
oxidation usually prevail. 


Some trouble of an extensive nature was recently 
experienced in France in making a large concrete reservoir 
water-tight. Injection of cement was found sufficient to 
waterproof the concrete, but for alternating sandstone and 
mar! silicating was adopted. The operation consisted 
in simultaneous or successive injection of sodium silicate 
and alumina sulphate solutions, which, by reaction inside 
and on parts to be made water-tight, produce colloidal 
aluminium silicate which facilitates subsequent. injection 
and setting of cement. The colloid formed prevents the 
clay mixing with the injected cement and thus assures 
perfect setting. Immediately after silicating the cement 
was injected at pressures of 15 kilos. to 50 kilos. per square 
centimetre. The cement employed was very finely ground 
Portland, leaving 5 per cent. of its weight on a sieve of 
4900 meshes. 

THERE appears, says the Builder, to be a general trend 
of opinion to regard modern building as temporary— 
designed to serve conveniently only for a term of years. 
The opinion is sometimes: accepted casually as though 
such a development were inevitable, and sometimes as a 
definite statement of policy, aiming directly at a believed 
fallacy in the old British policy of making all things 
substantial. Markets which have been lost are said to 
illustrate instances of England making things too well 
for others to afford, and the foreign, less substantial, 
though sufficiently serviceable article, which readily 
finds its buyer, appears to confirm the argument. As a 
serious policy, there are in it, says our contemporary, 
so many plausible pane that we should be wise to 
study it seriously, both as to what it professes and 
whither it is likely to dead. 

An American engineer has recently described his expe- 
rience in rendering the h: ine runner surfaces 
resistant to pitting in a station with ten turbines aggregat- 
ing 158,000 horse-power. The runners are all of cast iron. 
Surface coating with nickel-iron-chromium steel by arc 
gS been proved to give durable protection. 
The attempts at repair of pitted runners were 


made by depositing a low-carbon steel, with a layer 
of high-carbon steel over it. This gave Tesults ; 
the deposited metal was rapidly at . Attempts 


to deposit Ni-Cr steel (18 per cent. and 8 per 
cent.) with bare electrodes failed ; but with flux-covered 
electrodes success was achieved.’ About 540 lb. of weld 
metal was deposited on each of the repaired vanes, and 





Miscellanea. 


In the week ending April 8th one steel melting furnace 
at the Appleby Works of the United Steel Companies, Ltd., 
produced 2610 tons of steel. 


Ir is announced that the United States airship ‘‘ Macon,” 
sister ship of the ill-fated ‘* Akron,”’ is to proceed with 
her trials as originally arranged. 


It is announced from Paris that a new element, No. 61, 
has been isolated in the Curie Laboratory by Messieurs 
Curie and Takvorian. It has some of the characteristics 
of radium, but has not yet been named. 

In Russia a special technical committee is leaving for 
Cheliabinsk, in the Urals, to select a site for the erection 
of a new aluminium plant, which will be the largest in 
the country, and have an annual capacity of 50.000 tons 
of the metal. Its cost of erection is estimated at 250 million 
roubles. 

Ir is suggested by the Daily Telegraph that the new 
airport, which has just been opened at Baghdad, will 
become one of the most important es for air traffic 
in the world. It has an area of about three-quarters of a 
square mile. 

THE Quebec Legislature is considering the Government 
Bill for the export of up to 250,000 H.P. of hydro-electric 
energy to the United States, this being part of the surplus 
power now available above present Canadian require- 
ments. So far only about three-eighths of the hydro- 
electric potentialities of the Province have been developed. 


In the twelve years since the establishment of the 
Civil Administration in Palestine, enormous tracts of 
derelict land have been reclaimed, and there have been 
created more than 600 industrial undertakings, and 1500 
smaller enterprises. More than £40,000,000, it is con- 
servatively estimated, is invested in all forms of enter- 
prise. , railways, electrical power stations, harbours, 
and similar enterprises are developing rapidly. 

A FURTHER supplement (March 9th, 1933) has been 
issued to the Ninth Edition of the LE.E. Regulations for 
the Electrical Equipment of Buildings. It relates to 
electric signs and luminous-discharge-tube installations 
and is issued, for convenience, in advance of the tenth 
edition. Copies of this supplement can be obtained free 
of charge, for insertion in existing copies of the Regula- 
tions, on application to the Secretary of the Institution of 
Electrical Engineers, Savoy-place, Victoria Embankment, 
London, W.C.2. : 


THE Duke of Devonshire presided at the monthly Council 
meeting of the Royal Agricultural Society of England at 
the April Council meeting, when the Secretary reported 
that the entries for the trade exhibitors at the Derby Show, 
July 4th to 8th, closed with the satisfactory total of space 
let for this section of 2095ft. ordinary machinery, 2935ft. 
machinery in motion, and 3360ft. general, making a grand 
total of 8930ft. Eleven firms having entered exhibits for 
the silver medals granted by the Society to improved 
machines that have passed the Society’s practical and 
theoretical efficiency tests. 


Tue Siamese Government, in a letter dated February 
23rd, 1933, having requested technical advice from experts 
of the Communications and Transit nisation of the 
League of Nations concerning the improvement of the 
means of access and equipment of the harbour of Bangkok. 
the Chairman of the Transit Organisation has asked a 
Committee of Experts to examine this question. The 
Committee is com; as follows :—Mr. A. T. Coode, of 
Messrs. Coode, Wilson, Mitchell and Vaughan-Lee, of 
London; Mr. G. P. Nijhoff, former member of the Royal 
Corps of Waterstaat, Netherlands; and Mr. P. H. Watier, 
Ministry of Public Works of France. The Committee 
held a first meeting at Geneva on April 3rd and 4th. 


AN important research has just been begun in Man- 
chester into the best bearing metal for aeroplane engines. 
It is part of a programme of research instituted by the 
International Tin Research Council, which represents 
tin-mining interests in all parts of the world. The work 
is guaranteed for three years, and should do much to 
increase the possibilities of long-distance flying and reduce 
the cost by enabling the engine to run longer hours 
between overhauls. Among the machines installed in the 
new laboratory, specially built for the purpose, is one 
which submits the experimental bearings to as much 
pounding in a few hours as it would receive in flight in 
the course of as many months. The results should also 
be of interest to the motor industry, especially for racing 
purposes. 

Bie developments are pending in the anthracite section 
of the South Wales coalfield. In addition to the new pit 
to be sunk by the Amalgamated Anthracite Collieries, Ltd., 
likely to entail an expenditure of £200,000, Mr. D. M. 
Evans-Bevan, proprietor of the Evans and Bevan group 
of anthracite collieries, is pushing forward arrangements 
for the sinking of two pits, the purpose being to work the 
well-known Seven Sisters anthracite Big Vein. This 
development is to take place in the area adjoining the 
southern portion of the Seven Sisters Colliery, in the 
Dulais: Valley, near Neath. Preliminary surveys have 
already been made, and it is understood that the new 
pits will be equipped with the most modern appliances to 
enable an output of over 2000 tons of coal to be dealt with 
daily. The present Seven Sisters Colliery already has an 
output of over 1000 tons per day. 


SpeaktnG before the Students’ Association of the 
Institution of Engineers and Shipbuilders in Scotland, 
Mr. A. Jardine, jun., said that success in welded construc- 
tion depended largely upon the initiative of the designer 
and his ability to break well away from the practice 





develo essentially for riveting. The economic factors 
ontrolli elded fabrication might be classified as 
intelligent design, sound shop and design room. organisa- 


tion, operators with sound welding knowledge, competent 
inspectors, and correct welding equipment and electrodes. 
Just as our forefathers standardised riveting, so must 
we standardise welding. Standardisation was required 
for steel plates, steel sections, electrodes, sizes of fillets, 
and types of welds. A new range was required of standard 
light steel plates and sections. A universal method of 








ever, resumed work three days latter on a promise that a 
minimum rate of pay be considered. 





after two years of service the welded areas retained their 
silvery lustre and showed the grinding marks. 


showing welding on drawings was also required. 
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THE NEW YORK-+NEWARK HIGH VIADUCT 


(For description see page 405.) 
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The Viaduct Bridge across the Passaic River. A similar span crosses the Hackensack River. 














Portion of the Completed Viaduct looking eastward towards the Hackensack River. 




















The Viaduct provides accommodation for five lines of traffic. The central lane is normally reserved for vehiclesfwhich. have broken down. 

















The Hackensack River Bridge. Erecting the anchor arms on steel staging. 
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THE TREVITHICK CENTENARY. 


RicHARD TREVITHICK was born on April 13th, 
1771, and died on April 22nd, 1833. The centenary 
of his death will be celebrated to-morrow by a 
demonstration at Camborne, Cornwall, near his 
birthplace. OnSunday,a memorial service will be 
held there, and another at Dartford, Kent, where 
he died. At Westminster Abbey, on the same day, 
a chaplet will be deposited after evensong, beneath 
the memorial window to him, and special reference to 
his life will be made. On Monday next a memorial 
lecture will be delivered at the Institution of Civil 
Engineers. The engineering profession in this 
country, the Dominions, and abroad is co-operating 
in paying these tributes of admiration and respect 
to the memory of a great engineer to whom that 
pre-eminence in the mechanical arts which has been 
so distinguishing a characteristic of world progress 
during the last two hundred years owes so much. 

Trevithick will always be remembered as the 
pioneer of high-pressure steam. It is on that, and 
all that resulted from it, that his fame is founded. 
To use steam at high pressure in an engine and 
exhaust it into the atmosphere when it has done 
its office seems to us at the present day too obvious 
to call for remark ; it was, however, in effect, one 
of the great steps in the development of the steam 
engine. James Watt, at the expiration of his patent 
for the separate condenser in 1800, had brought 
the low-pressure engine to a high state of perfection, 
and engineers generally, blinded by the success of 
his engine and influenced not a little by his strong 
personality, were unable to imagine an alternative. 
Not so Trevithick. By the adoption of high pres- 
sure—no new idea, by the way—he emancipated the 
engine from its vast burden of vibrating parts, its 
condensing equipment, and from its massive engine- 
house ; he transformed it into an engine of com- 
paratively high speed, small size, and low first cost 
that could be readily moved from place to place. 
But he did not stop there. He was quick to per- 
ceive that he had then at hand an engine that could 
be applied to locomotion. His steam road carriage 
was constructed, and tried at Camborne on 


Christmas Eve, 1801 ; another in London followed 
But they were before their time. 


in 1802, 





By a curious coincidence, on the very day of 
Trevithick’s death, more than thirty years later, 
Hancock’s steam omnibus service was inaugurated 
in London, The applications to stationary 
and locomotive purposes of the new engine 
were embodied by Trevithick and Vivian in 
their well-known patent of 1802. It is charac- 
teristic of the boldness of the man that he could 
report later in that year that he had worked at a 
pressure as high as 145]b., and that he should 
“not stop lodeing the engine untill the packing 
burn or blow under its pressure” ; and this with a 
cast iron boiler! Soon followed, in 1803, the appli- 
cation to rail locomotion on the tramway at 
Penydaren, in South Wales. It is not our purpose 
to follow Trevithick in his career—that will be 
done in the memorial lecture, a report of which we 
shall give in a succeeding issue—but we would 
stress Trevithick’s insistence on high steam 
pressures. He brought into his service the then 
new material, rolled iron plates and bars, and made 
great strides in the art of boilermaking. He found 
the steam boiler little more than a hot water tank ; 
he reduced it to a shape best able to resist pressure 
and furnished it with cylindrical flues ; indeed, the 
Cornish boiler is almost entirely the offspring of 
his genius. His advocacy of high pressure and 
expansion, coupled with his reintroduction of the 
plunger pump, led to the development from 1815 
onwards of the Cornish engine, the lion’s share in 
which we must award to him. Even the ill-fated 
South American venture to which Trevithick gave 
eleven too many years of his life (1816-1827) was 
inspired, not so much by dreams of an El Dorado 
of wealth, as by the application of his engine at 
high altitudes where the low-pressure engine was 
impracticable. When he returned to England he 
found himself almost in a new world, so rapid had 
been mechanical progress in the meantime. His 
few remaining years were spent still inventing, 
particularly water-tube boilers and superheaters, 
and it was whilst so engaged that he died at 
Dartford, penniless. What a failure his life seemed ! 
And certainly in a material sense it was so. Yet 
what could be nobler than his own words, written 
shortly before his death: ‘‘I shall be satisfied by 
the great secret pleasure and laudable pride that 
I feel in my own breast from having been the 
instrument of bringing forward and maturing new 
principles and new arrangements of boundless 
value to my country.” With our high-pressure 
steam plant we are still following the path he 
blazed for us. 

In the centenaries of the deaths of great men the 
respect that we pay to our illustrious dead is 
blended and overborne by the pride we take in 
their achievements. None who are familiar with 
the biography of Trevithick can fail to be 
touched by its human, almost romantic, side, 
and they will feel to-morrow and on Sunday 
that they are lamenting the death of a man 
whom they would have delighted to know 
in person. But in this country our principal 
emotion will be one of pride that an Englishman 
should have carried on the great tradition started 
by Savery and Newcomen and Watt, and have kept 
for our island the honour of inventing all the 
primary and fundamental improvements of the 
steam engine. We shall feel, too, that he supplies 
one of the links in the chain, British throughout, 
which connects Savery with Charles Parsons and 
completes as far as we, of this day, can see the 
perfect development of that prime mover. 


Rolled Sections for Welding. 


EvEN the most ardent advocates of standardisa- 
tion do not deny that it has an inevitable tendency 
to cause a lag in the adoption of new designs. One 
cannot expect a manufacturer, much less a whole 
industry, which has adapted expensive machinery 
to the production of a standardised design, to turn 
willingly to the production of another design. Not 
only is the cost of equipment frequently consider- 
able, but the whole works may be arranged to 
handle and accommodate certain patterns, and 
may have to be pulled to pieces and remade if a 
different pattern is adopted. Furthermore, the 
selling organisation, whether direct or through 
middlemen, may be upset by a change in price or 
in unit weight, to say nothing of the fact that the 
value of old designs held in stock may disappear 
if new standards are adopted. Finally, the attitude 
of the purchaser must be considered. Frequently 
there is more trouble with him than with the manu- 
facturer, for he does not willingly depart from 
designs to which he has become accustomed in the 
course of years. For all these reasons there is, as 
we say, an. unavoidable lag in the changing of 





standards. In some things it is more pronounced 








mtn ae a yates arcane mera 


than i in others, but it always exists in some measure, 
and despite the best resolutions and the keenest 
activities of standardisation institutions the change 
always takes place a greater or less time after the 
necessity for it has arisen. 

A very illuminating example of this lag was pre- 
sented in a discussion on welded ships at the recent 
meeting of the Institution of Naval Architects. The 
shipbuilder uses standardised sections, some of 
them specially rolled and some the ordinary sections 
employed by structural engineers. The dimensions 
and the forms of these sections were settled many 
years ago, and anyone who desires different sections 
will have great difficulty in getting them and will 
have to pay a very high price. Sometimes he may 
be fortunate enough to discover by inquiry a 
maker who has rolls that will suit him, but in the 
desire to discourage the use of unstandardised 
sections—a desire shared by the B.S.I. and the 
rollers—the existence of such rolls is not made 
widely known. If he cannot find what he wants, 
he will be asked to pay for the cutting of new rolls 
as well as for the material produced. Since the 
cost is prohibitive for a small quantity, and since 
a large quantity will not be required by a single 
purchaser—particularly if he is engaged in a new 
development—there is manifestly a check to pro- 
gress, for the potential purchaser must either give 
up his intentions or follow them with material 
which is not the best for his purpose. Returning 
now to the problem of the welded ship. All the 
ordinary rolled sections, angles, channels, tees, 
beams, zeds, bulbs, &c., have been standardised 
with riveting in view. The flanges are made wide 
enough to accommodate rivet holes; they are 
so arranged that the riveter can operate effectively ; 
they are substantially the same thickness as the 
web; and their edges are finished with a radius 
struck in some cases from the face or even outside 
it. For welding, none of these conditions are 
essential, and for shipbuilding purposes may be 
absolutely undesirable. We have before us as we 
write drawings of five rolled sections specially 
designed at Devonport for experiments on 
welded ship construction. A characteristic of 
all of them is the provision of square edges 
wherever a weld will have to be made; that 
is to say, the radius at the corner of a flange is 
relatively smaller than in standard section, and, 
in one case, an unequal angle, the edges are quite 
square for the full thickness. The tee bars, how- 
ever, present the most notable difference from the 
standards, the flange being greatly reduced in 
width; for example, a 6in. T has a flange only 3in. 
wide in place of the 6in. provided by standard. 
The web is of parallel thickness throughout, and 
is substantially thinner than the flange, not the 
same thickness as in the standard sections. We need 
not go into further details or give other examples. 

Weiding is introducing a new technique for which 
it is quite manifest that sections designed for 
riveting are not wholly satisfactory. A new set of 
standards will have to be drawn up to meet its 
requirements, and there is not a particle of doubt 
that if the British Standards Institution is 
approached by any representative body—as, for 
example, the Shipbuilding Employers’ Federation 
—it will immediately put in motion the necessary 
machinery. But standardisation cannot be 
effected by the waving of a wand. Assuming for 
the moment that the time is ripe for standardisa- 
tion—a rather daring assumption in this case— 
agreement has to be reached concerning what is 
to be standardised. It will, we think, not be denied 
that a symmetrical section is particularly desirable 
for welding, but will all shipbuilders and naval . 
architects accept the sections which have been 
found convenient by the Admiralty ? Agreement 
on that matter is of the first importance. Only a 
certain number of sections can be rolled, and it is 
certain that the steelmaster will not cut rolls if he 
is not likely to have considerable use for them. 
Then there is the danger of premature standardisa- 
tion. Has the welding of ships gone far enough ! 
Is there enough experience of their use? Is it 
perfectly certain that present methods will hold 
for a long time? Can it be said with certainty 
that such sections as might be put forward now 
would be satisfactory for years to come? Such 
questions need earnest consideration and debate. 
It would be inadvisable to do anything hurriedly ; 
at the same time it would be more inadvisable to 
do nothing at all. When the B.S.I. is invited to 
prepare standards, it first calls a conference of all 
interested parties, makers, and users. If that 
conference decides that standards would be pro- 
fitable to industry, a committee is appointed to 
investigate the problems, to reconcile conflicting 
interests, to compromise between opposing argu- 
ments, and finally to draw up a specification, which 
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is again examined and criticised. It will be seen 
that the method is very thorough, and that in a 
case of this kind the likelihood of an indiscretion 
is remote. But the B.S.I. cannot start the 
machinery itself ; very wisely it does not initiate 
proposals for standardisation. It needs, however, 
only a word from the Admiralty, the Shipbuilding 
Employers’ Federation, the Institution of Naval 
Architects, or some other competent body, and, 
we can say with assurance, that the whole question 
will be fully and completely investigated. 








Literature. 





Explosives: Their History, Manufacture, Properties, 
and Tesis. Vol. III. By ArrHuR MarsHAtt, 
F.I.C. London: J. and A. Churchill. Price 42s. 


THE powerful chemical combines which have come 
into being in England and the United States during 
recent years have developed very largely around 
nuclei comprised mainly of the explosives industry 
and the many industrial operations which are asso- 
ciated with the manufacture of raw materials used in 
that industry. The vast national importance of 
explosives in military operations, civil engineering, 
mining, and quarrying work are too well known to be 
detailed. 

Whilst the early history of the American explo- 
sives industry was marked by a number of serious 
accidents, owing very largely to crude and uncon- 
trolled methods of manufacture, its initial stages 
in this country were notably free from such accidents, 
a feature almost entirely due to the British Govern- 
ment’s interest in the progress of the industry and 
the tactful but rigid administration of the Explosives 
Act of 1875, an Act which has been utilised as a basis 
for similar legislation in many other countries. 

The rapid technical and commercial development 
of the explosives industry is due to the brilliant 
studies of Nobel and the French masters in this 
subject, such as Veille, Berthelot and Le Chatelier, 
who carried out fundamental researches on the tem- 
perature, pressure, and propagation of explosion and 
the chemical stability, sensitiveness, and rate of 
detonation of explosives. The practical genius of 
Nathan, Thomson, and Rintoul in developing the 
displacement process for nitro-glycerine manufacture, 
and the brothers Thomson in evolving the displace- 
ment process for the nitration of cellulose, contributed 
in no small measure to the modern industrial progress 
of the industry; whilst Lord Moulton and K. B. 
Quinan, during the planning and construction of 
wartime explosives factories, carried out classic 
studies on the subject. These studies have since been 
published by the Department of Scientific and Indus- 
trial Research, and form undoubtedly the most 
important practical contribution to the subject within 
recent years. 

Amongst the developments which have taken place 
in the industry during the last ten years may be 
mentioned the more general use of ammonium nitrate 
gelatine explosives, non-volatile solvent propellant 
powders, and the production of low-freezing and 
low-density explosives. Liquid oxygen and liquid 
carbon dioxide explosives are attracting increased 
attention, and the Cardox carbon dioxide type has 
now been added to the British List of Permitted 
Explosives, and also to the U.S.A. Bureau of Mines 
List. Regarding the liquefied carbon dioxide type, 
it is claimed that in their use there is an entire absence 
of shattering effect, resulting in a more saleable coal 
with 5 to 20 per cent. less slack. The method also 
possesses advantages when operating with high- 
speed mechanical coal cutters, but practical experi- 
ence has shown that their more favourable sphere 
appears to be in the winning of minerals in open 
workings. Recent reports state that 30 per cent. of 
the German potash is mined by means of liquid 
oxygen explosives, and that they are finding applica- 
* tion in the strip coal mines of the United States, and 
in the copper mines of Chili. During the war the 
scarcity of many of the essential raw materials used 
in the manufacture of explosives necessitated the 
application of many substitutes; this was particu- 
larly the case in Germany. The nitro-glycerine of 
dynamite was reduced by the introduction of a 
proportion of ammonium nitrate and perchlorates ; 
zine alloys were used instead of copper in detonator 
construction; and as initiators, lead azide, lead 
trinitroresorcinate and pentaerythritol tetranitrate 
partially replaced mercury fulminate, owing to the 
shortage of mercury supplies. Other examples 
include the production in France of various nitro- 
compounds of phenol and its derivatives which were 
so largely used in French explosives, and in England 
the spectacular development of the British Service 
high explosive Amatol, which consisted of ammonium 
nitrate and trinitrotoluol. Some of these wartime 
emergency innovations have been found to possess 
advantages and exert an influence under post-war 
conditions, and may yet be of some permanent value 
in the development of the explosives industry. 

Mr. Marshall has exceptional qualifications for 
dealing with this subject, as he has had a wide and 
varied experience of the industry in this country, and 
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Department. The present is the third volume of his 
treatise, is supplementary in character, and deals 
with new developments. Vols. I. and II. were pub- 
lished in 1917, and were devoted to the history, manu- 
facture, and properties of explosives. In the initial 
chapters of this volume the author establishes an 
historical background which better enables the 
reader to grasp the theme of the subsequent chapters, 
which are devoted to recent developments on nitro- 
compounds, smokeless powders and blasting explosives, 
with a section on some special types which include 
military, coal mine, and commercial explosives. An 
appendix considers some thermo-chemical data, 
including heat of detonation of fulminates, azides, 
and styphnates, and the latent heat of crystallisation 
of nitro-phenol, picric acid, and tetryl. The important 
technical developments which have taken place in 
the production and refinement of the raw materials 
are adequately dealt with in specific publications 
devoted to such subjects, and are not considered in 
detail by the author. Perhaps the most important 
of these are the improved technique in the treatment 
of cotton prior to nitration, the manufacture of nitro- 
celluloses of well-defined properties, the technical 
development of vanadium catalysts for use in the 
sulphuric acid contact process, and the manu- 
facture of nitric acid by the fixation of atmospheric 
nitrogen. In this connection, it is of interest that the 
ammonia which‘at Baloeil is transformed into nitric 
acid is manufactured at Sandwich, Ontario, and 
shipped in tank cars to Beloeil. 

The author has surveyed the subject in an admirable 
and well-balanced manner, touched upon the salient 
features and emphasised their importance, and re- 
corded current developments with conspicuous 
success. The references to the original literature 
appears in the form of footnotes to each page, which 
facilitate easy and direct reference. The book is 
well produced and will be read with much interest by 
all who have any connection with the use of explosives 
or their manufacture. 





SHORT NOTICES. 


Textile Electrification. By Dr.-Ing. Wilhelm Stiel. 
Translated by A. F. Rodger. London: George Routledge 
and Sons, Ltd. Price 63s.—The fact that the English- 
speaking countries account for more than half of the 
world’s cotton spindles justifies an English edition of 
this extensive book, which presents a collective and objec- 
tive survey of the whole subject of the application of 
electricity in the textile industry. Although the reader 
is assumed to possess a knowledge of ordinary electrical 
matters and to be familiar with the characteristics of the 
usual electrical machines, apparatus, and instruments, 
there is little, if anything, associated with the electrifica- 
tion of textile factories with which the volume does not 
deal. Speed variation, subdivision of the driving power, 
adaptability of the electric motor, its ease of incorporation 
in the textile machine and easy measurement and control 
of power, are shown to be some of the most important 
advantages of the electric drive, as com with more 
rimitive methods of operation. The book may be divided 
into three parts, the of which considers the relative 
merits of various systems of supply and distribution in 
textile mills; while Part II., which comprises roughly 
three-quarters of the book, is devoted to motor drives. 
The opening chapters of this section present a comparison 
of the mechanical efficiencies of the group and individual 
systems of driving, and show the reasons for the superiority 
of the latter. The chapters which follow in this part of 
the book provide the reader with the most modern solu- 
tions of the electric driving problem for the whole range of 
textile machinery. Part III. deals with auxiliary appli- 
cations of electricity in textile factories, such as lighting, 
heating, air purification, the electro-magnetic separation 
of iron, transport, and so forth. The text is illustrated by 
650 line drawings and half-tone prints, and there are six 
plates showing in two colours the sequence of machines 
and the flow of material in the several textile processes. 
Finally, there is an excellent bibliography and an alpha- 
betical index. 





Alternating Current Electrical Engineering. By Philip 
Kemp. London: Macmillan and Co., Ltd. Price 15s.— 
The fourth edition of this book—originally published in 
1918—covers the latest electrical developments, but the 
general plan of considering principles rather than describ- 
ing particular types of machinery and apparatus has been 
adhered to. The chapters on transformers, induction 
motors and rotary converters have all been extended, and 
a new chapter has been added on the oscillatory circuit. 
To cover the entire field of alternating current electrical 
engineering in @ single volume is now no easy task, but 
the author has succeeded in meeting the requirements of 
many students to whom A.C. mainly appeals. The volume 
forms a useful introduction to more advanced books dealing 
with individual branches of the subject. 





Electrical Contracting : Organisation and Routine. By 
R. H. Taunton. London: Sir Isaac Pitman and Sons, 
Ltd.—While there are scores of books dealing with the 
technical work of the electrical contractor and many more 
devoted to accountancy and business organisation, the 
author of the present volume has found that hitherto no 
single book has adapted the general principles of the one 
to the special conditions of the other. Consequently, 
he has set himself the task of meeting what he considers. 
to be a want in the hope that it wil] help more or less 
inexperienced people and possibly provide food for thought 
for others. Believing that there are thousands of small 
electrical firms whose business methods are crude and 
inefficient, Mr. Taunton has set out to show how better 
results might be obtained. While it is doubtful if his 
introductory remarks concerning shoddy contractors will 


ledge will probably study the book with interest. Bearing 
in mind that electrical contracting is no longer mainly a 
matter of installing electrie lighting and electric bells, 
the newcomer has much to learn, and whilst it may be 
argued that the requisite knowledge can only really be 
obtained by experience a book of this nature can scarcel, 
fail to prove a help. Although it deals with the technica! 
side of the subject, it should be made clear that it does not 
meet the requirements of those who merely desire tv 
familiarise themselves with methods of wiring, and in 
stalling electrical apparatus. For the most part it is 
devoted to commercial matters, such as advertising, 
correspondence, filing, estimating, labour, costing, stores 
and stock, and inquiries. 


Short-wave Wireless Communication. By A. W. Ladner 
and C. R. Stoner. London: Chapman and Hall, Ltd. 
Price 15s.—In presenting this book on Short-wave Wire- 
less Communication, the authors have filled a gap in wire- 
less literature, for while innumerable people have produced 
books on wireless work generally, we do not remember 
having previously seen one especially devoted to this 
important branch of the subject. Principles common to 
both long and short waves are naturally considered, but, 
as the title implies, the latter are given special considera- 
tion, and the volume should appeal to a large number of 
professional and amateur workers. Although, as the 
authors show, wireless communication systems first 
developed on long waves, the earliest experiments were 
made with short waves. All these experiments showed, 
however, that in the neighbourhood of the transmitting 
stations the attenuation was great. What the investi- 
gators first failed to realise was that, in addition to the 
surface wave, there was a radiation from the Heaviside 
layer which was bent towards the earth, and that if the 
receiver were removed a sufficiently long distance from the 
transmitter, signals would be obtained. In other words, 
they overlooked the skip distance. Now, of course, short 
waves are used for communication over very long distances. 
and a knowledge of their peculiarities and of the appa- 
ratus for their production and reception has become of 
great importance to wireless engineers. The book should 
present few difficulties to those who have a knowledge of 
long-wave working. To a large extent it is non-mathe- 
matical, and is written in a simple way. Both authors 
can claim an important association with wireless activities, 
and by reason of their positions have been able to draw 
upon a valuable store of information. 


Conduction of Electricity through Gases. By Sir J. J. 
Thomson and Professor G. P. Thompson, Third edition. 
Cambridge University Press. Price 30s.—-As twenty-six 
years have elapsed since the second edition of this book 
was published, and as in the meantime many 
papers dealing with questions relating to the discharge of 
électricity through gases have been published, it is not 
surprising that this new and third edition of the volume 
bears little resemblance to its predecessor. Practically 
the whole of the book has been rewritten, and less than 
14 per cent. of the material in the present edition appeared 
in the same form in the previous edition. The subject is 
now receiving a considerable amount of attention, and the 
new volume will undoubtedly be weleomed by research 
workers in this particular field. In its present form the 
book contains over 600 pages, and there are ten chapters. 
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In these days of motor cars and trolley cars, tramways 
are regarded with some disfavour in many quarters, and 
as we looked through our issue of April 18th, 1873, we 
wondered how a proposal to lay down a tramway similar 
to that constructed at Lisbon in 1873 would be received 
by the road interests of to-day. The tramway to which 
we refer must have involved very considerable disturbance 
of the roadway to construct. The track was laid upon 
transverse sleepers several inches below road level. Upon 
the top of these sleepers were laid wooden tracks in place 
of rails, and midway between the tracks there was a 
single steel rail. In our article we reproduced an illustra- 
tion of the locomotive—of course, at that date the tramway 
was steam-operated—but we had little to say about it. 
Drawings, however, show that it was, in most respects, 
similar to other small locomotives of its day, expen 
for the arrangement of its wheels. The driving wheels, 
3ft. 6}3in. in diameter, ran upon the wooden tracks, 
which were flush with the road surface. They were 
flangeless and their tires were lft. 2in. wide. Guidance 
of the engine was achieved by the four remaining wheels, 
each about lit. 6in. diameter. Two of these wheels were 
arranged one behind the other at the front and upon 
the centre line of the engine, and two in a similar manner 
at the back. They were all double-flanged and ran upon 
the central rail. The least radius of curvature around 
which this locomotive could travel was said to be 28ft. 6in., 
whilst the maximum gradient was not to exceed 1 in 20. 
In view of the centenary commemoration celebrations of 
Richard Trevithick that will be observed this week-end, it 
is interesting to find that the engineer of this tramway 
undertaking was a Mr. C. F. Trevithick. If, indeed, the 
latter was any close relation of his more famous name- 
sake, he must, it would seem from the date, be either a 
grandson or grand-nephew. But up to the time of going 
to press we have been unable to trace the relationship. 





In addition to being the largest firm of brick-makers 
in the world, London Brick Company and Forders, Ltd., 
can claim two other records, as they are employing the 
largest excavator in the world digging clay for brick- 
making, and the pi, an tnachine in the world for digging 
in one operation a face of brick clay 80ft. deep. Both 
of these machines were specially built by Ruston-Bucyrus 
Ltd. The former machine is an electrically operated 
shovel weighing over 350 tons, fitted with a bucket of 
74 cubic yards capacity. It will shortly be digging 
sufficient clay for the manufacture of 7,000,000 bricks 





please all readers, those who are conscious of their short- 





in India as Chemical Inspector to the Indian Ordnance 





comings and are anxious to improve their business know- 


per week, this output being from one only of the company’s 
many works. 
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Jersey Meadows High-Level Viaduct. 


[ ARGE sums of money have been, and are still being, 
J spent to promote the rapid movement of motor 
vehicles in the United States by avoiding congested 
areas and by shortening the highway distances 
between important cities. The Jersey Meadows 
High-level Viaduct, opened to the public just before 
the close of last November, is an example of what is 
heing done to this end. This structure has a length 
of 3} miles, and forms an integral part of a highway 
extending from the Holland Vehicular Tunnel 
beneath the Hudson to Elizabeth, N.J., where it 
joins a typically modern highway running westward 
to the eastern portal of the Philadelphia~Camden 
bridge across the Delaware River, the distance 
between the Holland Tunnel and Philadelphia being 
$0 odd miles. At its eastern approach, the new 
viaduct joins a depressed roadway cut through the 
trap rock ridge of Jersey City, and at its western end 
it skirts to the south of the business centre of Newark. 
The deep and long cut in Jersey City, the High-level 
Viaduct, and the connection between the viaduct 
and Elizabeth represent a total outlay of 39,000,000 
dollars, the High-level Viaduct by itself involving an 
expenditure of 19,000,000 dollars. 

, Repeated experiments carried out since the High- 
level Viaduct was made available to motor traffic 
have shown that the new route makes it possible to 


crossings, together with the effects of gradients and 
curvatures on the capacity of a highway intended 
to offer the required relief. The figure of 12 cents 
a mile was taken as the average cost of operating a 
motor vehicle, and, upon the basis of 20,000,000 
vehicles annually, it was estimated that the reduction 
of each mile of traffic would lessen aggregate operat- 
ing costs by 2,400,000 dollars a year. This sum, 
capitalised at 5 per cent., was held to justify an 
investment of 48,000,000 dollars to eliminate a mile 
of travel. Losses caused by delays were calculated 
at 7,000,000 car-minutes a year, having a convertible 
equivalent value of 154,000,000 dollars. Because of 
the opening of the draw spans across the Hackensack 
and the Passaic rivers, on the old Lincoln Highway 
between Elizabeth and Jersey City, a trip that should 
have been made in minutes has frequently consumed 
as much astwo hours. After considering three viaduct 
schemes, including tunnels under the two rivers 
mentioned and bridges at an elevation of only 35ft. 
above the water, the New Jersey Highway Com- 
mission decided upon a high-level viaduct with fixed 
spans over the navigable streams. To provide fixed 
spans at the river crossings necessitated a clearance 
of 135ft. between the underside of the structures and 
the surface of the water. Elsewhere the viaduct has 





an average height of 75ft. above the ground. The 





Birp's-EvYE VIEW OF JERSEY MEADOWS HIGH-LEVEL VIADUCT 


save on an average 6} minutes on the time pre- 
viously occupied under favourable conditions by 
motorists journeying between Newark and Jersey 
City. The saving of 6} minutes at an outlay of 
19,000,000 dollars may seem disproportionate, but 
it is far from being such when the volume of traffic 
involved is taken into consideration. The High-level 
Viaduct is essentially a bottle-neck, through which 
cars and motor trucks will travel in maintaining 
communications between densely settled and widely 
separated sections of the Atlantic seaboard area of 
the United States. 

Up to date, the State of New Jersey has expended 
more than 150,000,000 dollars in constructing trunk 
routes, and when all the highway projects now 
planned are completed the total outlay will be in 
excess of 304,000,000 dollars. Large as these amounts 
are, they have been virtually forced upon the State 
by the traffic needs of her own people, supplemented 
by the traffic demands of inter-State motor vehicle 
movements. In addition to the 900,009 mechanical 
road vehicles registered in New Jersey, the State is 
compelled, by reason of its situation, to provide 
facilities for a well-nigh continuous caravan of 
rapidly moving conveyances used in commercial, 
industrial, and pleasure services. New Jersey has 
150 miles of sea coast, and along its littoral there are 
numerous resorts that draw great numbers to them 
in the summer season, apart from their own residents. 
While in size New Jersey ranks only forty-fifth 
among the states of the Union, it stood fourth last 
year in the order of expenditure on road building. 

Before the New Jersey Highway Department 
decided to build an entirely new high-speed traffic 
artery, it made an exhaustive study of the situation. 
The investigation included a determination of the 





cost of traffic delay at drawbridge openings and at 


gradients are easy and do not exceed 3-5 per cent. 
at any point. Side and central ramps are provided 
at Jersey City and Newark, and intermediately at 
Kearny to permit traffic to mount to or descend from 
the viaduct. The minimum radius of curvature on 
New Jersey highway routes is 1000ft., and, wherever 
possible, the curvature is as high as 10,000ft. to 
permit the maintenance of rapid speed without 
danger. This standard was adhered to in designing 
the High-level Viaduct. 

The viaduct, in crossing the so-called Jersey 
Meadows, traverses a tract of land that has at many 
points been raised above the water level by sand and 
silt deposited during the deepening of the channels 
of the Passaic and Hackensack rivers. The water 
plane lies normally close to the ground surface and 
at points is generally visible. All the piers supporting 
the viaduct had therefore to be carried down far 
enough to rest on the deeply seated sandstone that 
constitutes the prevailing bed rock. The caissons 
for the foundations were sunk to depths ranging from 
54ft. to a maximum of 147ft. The methods of carry- 
ing out this part of the work adopted by two of the 
contractors will be described. 

The Foundation Company built six land piers and 
two river or bridge piers, all erected on pneumatic 
caisson foundations that were sunk to depths varying 
from 54ft. to 126ft. below the ground surface. The 
distances between piers ranged from 277ft. to 550ft., 
the latter being the interval between the piers sup- 
porting the structure spanning the river. The total 
length of the work done by the Foundation Company 
was substantially 2422ft. The caissons were built 
entirely of timber with the exception of the cutting 
edges. The latter were of the ordinary plate and 
angle type, dowelled to the working chambers 
with threaded reinforcing rods. The caissons went 





through very soft material until a depth of about 
90ft. was reached, at which level they encountered 
stiff clay. Up to that depth the work was carried on 
open to the atmosphere, and bucket dredges were 
used to excavate the earth, while the caissons, with 
their superposed loads, settled automatically. When 
the caissons reached the clay, the working chambers 
were sealed, air pressure was applied, and the caissons 
were sunk down to the bed rock by the pneumatic 
method. Theshale and sandstone were covered with a 
layer of loose rock, that varied in thickness up to a 
maximum of lft. This deposit had to be removed to 
get the caissons down to an acceptable foundation. 
The caissons were of three sizes—four of them were 
25ft. by 60ft. in cross section, two were 25ft. by 
8lft., and two were 30ft. by 83ft. 

The concrete in the six land piers constructed by 
the Foundation Company totalled 26,252 cubic 
yards, and in the two river piers it amounted to 
10,729 cubic yards. The concrete in the pedestals 
of the two river piers aggregated 1400 cubic yards, 
and the concrete in the pier columns amounted to 
9828 cubic yards. There was also 362 cubic yards of 
granite facing in the pedestals of the river piers. The 
concrete mixing plant. was a combination of land and 
water equipment, and was so arranged that two con- 
crete plants could be operated in placing the concrete 
in any caisson or independently when serving different 
caissons. Derricks were provided at each of the land 
caissons, and derrick boats handled the concrete at 
the river piers. The total value of the Foundation 
Company’s contract was 1,479,224 dollars. 

The largest sub-structure award was that made to 
the Arthur McMullen Company for Sections 3 and 4, 
and aggregated 3,180,000 dollars. The contract 
embraced the piers between the east bank of the 
Hackensack River to a point 4000ft. beyond the west 
bank of that river, a total distance of 5000ft. This 
contractor built eighteen piers and their foundations. 
Five of the piers were in the river and their founda- 
tions were sunk to depths varying from 47ft. to 83ft., 
the work being done entirely under compressed air. 
The foundations on land were carried to depths of 
from 72ft. to a maximum in one case of 147ft., and 
excavating was done with clam-shell buckets until 
the caissons had descended to within 10ft. or 20ft. of 
the bed rock, when they were sealed and put under 
pressure. Happily, the deepest foundation reached a 
firm clay that was so tight that a maximum working 
pressure of only 39 lb. was required to get the caisson 
landed on the rock 147ft. below the ground level. For 
a short time air at 43 lb. was applied to the working 
chamber to dry out the ground, but at that pressure 
the lift was such as to prevent the caisson from 
settling. The maximum pressure allowed by law for 
pressure workers is 52lb. to the square inch. The 
caissons used by the Arthur McMullen Company were 
composed of successively cast vertical sections, the 
succeeding sections being poured when the cutting 
edge had penetrated a prescribed distance. The 
cutting edge of the McMullen caisson was somewhat 
deeper vertically than that employed by the other 
contractors who did similar work. The river caissons 
were sunk at a rate of from 2ft. to 2}ft. in twenty-four 
hours. 3 

Details of typical piers and of the columns sup- 
ported on them are given in the drawings reproduced 
herewith. The pier heights vary from 68ft. above 
mean high water at the eastern end of the McMullen 
contract to 100ft. at the channel of the Hackensack 
River, and then diminish to a height of 48ft. at the 
west end of the contract. The superstructure 
reaches considerably above these elevations; the 
minimum height of the viaduct roadway above the 
ground in the stretch between the two rivers is 100ft. 
The piers are spaced about 300ft. apart on land, and 
the central river piers are 550ft. apart. The concrete 
was placed without seasonal interruption. During 
winter weather both the aggregate and the water used 
were heated and the concrete was conveyed from the 
mixer with dispatch, and after placing was kept at a 
minimum temperature of 50 deg. Fah. for five days. 
Tests made repeatedly by the State officials revealed 
no difference in quality between warm-weather and 
winter-poured concrete. 

The viaduct is of cantilever construction. It 
contains 88,461 tons of steel and the fabrication of its 
members necessitated the driving of more than 
2,000,000 rivets. The steel work is carried generally 
upon pairs of reinforced concrete columns linked 
together by reinforced concrete struts and capped by 
steel shoes which support arched spans of lattice 
steel work. The arched spans, in their turn, carry 
the roadway. 

The contract for the two bridges was awarded to 
the McClintic Marshall Corporation. The Passaic 
River span, with a central section of 550ft. and anchor 
arms each 350ft. long between pier centres, was 
started on April 3rd, 1931, and the steel work, 
amounting in all to 8650 tons, was completed in 127 
working days of eight hours each. The bridge over 
the Hackensack River is a duplicate of the one over 
the Passaic, and was constructed in 119 days. The 
general method of erection was the same in both 
cases. A derrick was set up near the shoreward pier 
and with its aid sufficient steel was erected to provide 
a base for an A-frame traveller that performed the 
major part of the subsequent work. A similar 
traveller approached the centre from the opposite 





end of the bridge. The anchor arms were temporarily 
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supported on steel falsework bents, of two legs each, 
which, in turn, rested on steel pile clusters, the same 
steel piles and bents being used for both bridges. In 
one case the ground was soft, while in the other the 
bottom was found to be rock with only a slight 
amount of material above it. In the latter instance 
the piles soon became seated and their excess lengths 
projected higher above the water than would normally 
be the case. A tractor crane was mounted at the rear 
of the traveller for service in erecting bracing and 
handrailing. Steel was delivered to the site on car- 
> floats. 

The deck of the viaduct is of sufficient width to 
accommodate five lanes of traffic. Each traffic lane 
span was designed to support a live load of two 
20-ton trueks. The reinforced concrete deck slab is 
8}in. thick and is provided with expansion joints 
formed of two transverse vertical steel plates with the 
intervening space filled with bituminous material. 
The driveway is 50ft. wide between kerbs. Generally, 
two of the five lanes will be used for travel in each 
direction, while the middle lane will serve for handling 
disabled vehicles. At periods when traffic is especially 
heavy in one or the other direction three lanes will be 
assigned to it. The kerb on each side is used only for 
policing purposes ; pedestrians are not allowed on the 
viaduct. The kerbs also serve to arrest unmanage- 
able cars, but should they fail to do so, the heavy 
reinforced concrete railings are relied upon to bring 
such cars to a full stop. No signals are installed on 
the viaduct for the regulation of traffic. Policemen 
are employed to prevent reckless driving, and speedy 
movement is encouraged within reasonable limits. 
The viaduct is lighted on both sides at intervals of 
150ft., and the illumination is projected down on to 
the deck so that motorists do not need to keep their 
own lights on. This provision obviates the blinding 
or confusing glare of approaching headlights. Up 
to the present time no charge has been made for the 
use of the viaduct, but some authorities advocate a 
toll. 

The contractors engaged on the undertaking were 
the Tunnel Construction Company, the Guaranty 
Construction Company, the Foundation Company, 
the Arthur McMullen Company, Charles T. Kava- 
naugh, McClintic Marshall Corporation, American 
Bridge Company, and the Phoenix Bridge Company. 
The viaduct was designed under the jurisdiction of 
the New Jersey Highway Commission, of which J. L. 
Bauer is State Highway Engineer. Colonel H. W. 
Hudson, assistant construction engineer, and S. 
Johannesson, engineer of design, were directly respon- 
sible for the plans of the structure. Colonel Hudson 
was in charge of the execution of the task. For many 
reasohs the High Level Viaduct has aroused great 
interest among engineers generally and among high- 
way engineers in particular, because there are other 
places in the United States where similar viaducts 
would seem to offer happy solutions of existing traffic 
problems. On page 402 we reproduce four views 
illustrating the viaduct and the river bridges. 
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Lessons of the Do. X.* 
By Dr. C. DORNIER. 


THE subject matter of this lecture will cover three 
different examples of the original “‘Do.X 1” aircraft 
fitted with air-cooled engines. After its acceptance, 
this boat was fitted with water-cooled engines, and I 
shall refer to it in this form in future as ‘“‘ Do.X la.” 
The third type, of which two examples have been built 
to the order of an Italian group, will be referred to as 
* Do.X 2.” 

The preliminary work on the first flying ship was begun 
in the year 1924. A large number of designs were produced 
and the number of engines with which they were to be 
fitted ranged between seven and twelve. All designs, 
however, incorporated one central hull and a single wing. 
During the design period a large number of models were 
constructed and a model of the eventual design was built 
to full scale with every instrument, lever, and fitting 
installed. This system of using models for all details 
proved so extraordinarily oniter that we now build no 
new aircraft without first constructing it in wood and 
cardboard to full size and with all equipment. 

The guiding principle throughout the design period 
was only to make use of such features as had been proved 
technically sound. All experimenting was avoided if 
it was possible to do so. It is clear that owing to this 
policy original design was handicapped to a certain extent. 
The fact, however, that from the time that tests started 
to the time the ship’s flying tests were carried out, only 
a total of a few hundred working hours were required 
for alterations to the aircraft, proves the correctness of 
the system. adopted. In the summer of 1926 the general 
lay-out was finally decided upon. In December, 1926, 
design was started. One year later construction was 
begun in the works at Altenrhein. The launch, together 
with the first flight, took place on July 12th, 1929. The 
** Do.X 1” was taken over on February 20th, 1930. 

The tests carried out in the autumn and winter of 1930 
showed that the air-cooled engines were not able to 
develop the 400 H.P. continuously which our calculations 
required. The guaranteed contract performances regard- 
ing weight, speed and “ take off ’’ were unquestionably 
obtained, but we were compelled sometimes to fly at 
engine revolutions which, as it very soon proved, were 
too high for this particular type of engine. This was a 
very hard blow to us. The reduction in the actual available 
cruising horse-power had so altered the whole performance 
of the flying ship as to preclude the possibility of her 
achieving the purpose for which she had been. built. In 
the spring of 1930, therefore, we had to decide either 
to install engines of sufficient normal power, say, of 
420 H.P., in order to prove the usefulness of flying boats 
in practice, or to bury all thoughts of vindicating this new 
method of transport for a good many years. The choice 
of air-cooled engines was made in order to keep down the 
weight of the ship as compared with water-cooled engines. 
In choosing air-cooled engines, however, the mistake had 
been made, owing to lack of experience, of overlooking 
the ratio between cruising horse-power and full power, 
and conclusions were thus drawn adverse to water-cooled 
engines. 

As more powerful air-cooled engines were not available, 
and as, in addition, serious trouble had developed through 





* Abstract of paper read before the Royal Aeronautical 
Society, April 6th. 
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the insufficient and irregular cylinder cooling of the aft 
engines, it was eventually decided to install water-cooled 
engines. The increase in weight resulting from the change 
was proved in subsequent tests to have been more than 
compensated for by the higher cruising horse-power 
available. Curtiss Wright Conqueror engines with a 
reduction gear of 2 to 1 were fitted. The maximum 
power of these engines is 615 H.P., developed at 2450 
revolutions, and the ranteed cruising horse-power 
is 415 at 2150 revolutions. Undostanasaly, during the 
installation of the new engines we were obliged to sanction 
a number of compromises in the interest of economy, 
both of time and of money. For inst , the mounting 
for the new engines had to be made to fit the attachments 
for the old engine mountings, and this made it impossible 
to increase the diameter of the airscrews—although that 
was most desirable in view of the increase in efficiency 
that would have resulted. In order to save as much time 
as possible we refrained from streamlining the engine 
nacelle supports and had to content ourselves with 
ordinary strut construction. Also, the arrangement of 
the radiators differed radically from what we would have 
liked. On the ground of economy old radiators that we 
happened to have were fitted, and these, as it happened, 
proved reasonably suitable under all kinds of climatic 
conditions and also during long periods of taxying. From 
the point of view of obtaining the highest possible speed, 
however, their design and position left much to be desired. 

In the course of tests of the ‘‘ Do.X la” it became 
evident that the omission of the streamline casing from 
the engine supports considerably reduced the accessibility 
of the engines in flight. For this reason, in the subsequent 
new version, the t; “Do.X 2,” enclosed access to the 
engines was reintroduced, and this shaft served the dual 
purpose of housing the radiators. A further improvement 
in the ‘‘ Do.X 2” resulted from the oil coolers, which, on 
the ‘* Do.X 1a,”’ had been attached to the outside of the 
cowling, being combined with the water radiators. 

The change over to water-cooled engines in the 
“Do.X 1” took place in the spring of 1930, and in August 
of the same year the first flight was made. 

After three months’ tests on the Bodensee, the 
“Do.X 1a” began her long-distance test flights, which 
included a double crossing of the Atlantic. This new 
departure from the accepted practice in aircraft tests 
aroused considerable and widespread criticism. But 1 
am convinced that in the conditions then obtaining there 
was no other way of collecting the variety of information 
we required and at the same time of demonstrating the 
possibility of the flying ship idea. I must admit that I 
seriously underestimated one factor, namely, the import- 
ance of the crew becoming thoroughly accustomed to 
the ship. We had chosen our best people, but at the 
beginning both officers and crew were insufficiently 
au fait with this new instrument ; the feeling of respon- 
sibility for the safety of this large boat too reacted on the 
judgment of the officers. It thus came about and was 
duly observed that at the beginning of the tests the speed 
of the flight was extraordinarily slow. To-day, when 
one considers the flight as a whole, it is easy to see how 
improving acquaintance and increased trust in the ship 
on the part of its crew was reflected in an increased rate 
of operation. The flights were never intended to set up 
records; at the same time, it is interesting to note that 
a full three weeks were required from Altenrhein to 
Lisbon, whereas approximately the same time was required 
from Rio to New York, and from New York ‘to Berlin 
took five days. 
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The flying ship, ** Do.X 1a,” took off from Altenrhein 
on November 5th, 1930, for its great flight, and returned 
to the works on November 15th, 1932. During these 
740 days the ship was continually in the open.. One is 
entitled to assume that on such a flight, which extended 
over two years and during which time sixty-five different 
ports in three different continents were visited, the flying 
ship must have got into difficult situations and bad 
weather. The fact that the ‘*Do.X 1a” actually only 
required minor Overhaul work on its return to Altenrhein 
provides definite evidence as to the serviceability of the 
flying ship. In any case, by adopting this form of test 
flight, we have gained a great deal of experience which 
would otherwise have taken very much longer to obtain. 

During the whole of the test cruise no flight which was 
actually started had to be curtailed through failure of 
the power units. No trouble arose through the multiplicity 
of the engines. The number of engines, on the contrary, 
considerably increased the crew’s feeling of security in 
the ship. The practice was gradually developed, when 
an engine was not running smoothly, of throttling it 
down and not taking much notice of it. The engines 
were always started within a reasonable time, which 
varied between three minutes and a quarter of an hour. 
But the mechanics suffered, especially in the tropics, 
owing to the necessity of starting the engines by hand. 

lhe arrangement of the engines proved excellent for 
manoeuvrability. A certain technique in manceuvring 
was developed, in that all engines were switched off with 
the exception of the extreme outside starboard and port 
engines, and by alternatively using the throttles it was 
found possible to control the ship admirably. 

If I were asked whether I would, in future, be afraid 
to use twelve engines again in a new design my answer 
would be that I should have no hesitation in doing so. 
One thing, however, is certain and that is that the use 
of larger power units arranged inside the wing would 
lead to substantial aerodynamical advantages. We 
have, for instance, found that by doing away with the 
engine nacelles and their supports an increase of nearly 
50 kiloms. per hour will result—equivalent to an increased 
operational radius of 25 per cent. This gain, however, 
has certain disadvantages. For instance, the present 
arrangement of engines and airscrews above the plane has 
proved ideal for manceuvring the flying boat on the water. 
All overhauls of the engines, radiators and airscrews can, 
in addition, be carried out quite easily while the boat is 
in the water. The wing is, so to speak, the platform from 
which everything is easily accessible. The airscrews are 
out of the way of the spray and cannot be damaged in 
collision. This is borne out by the fact that every airscrew 
completed the two years’ flight without defect and all 
are to-day absolutely fit for service. Going alongside, 
heaving a line, disembarking and embarking can be 
done without thought for the airscrews. But as soon as 
larger power units are available, the airscrew diameter 
will become so large that a lot of difficulties will be unavoid- 
able with this arrangement of the engines. Supervision 
of the engines was carried out, in the main, from the so- 
called “ switch room,” in which two men were continually 
on duty. During the flight it was usual for one mechanic 
to stand by for each pair of engines so as to be available 
immediately in the event of a breakdown. The pilots 
of the ship are, as is well known, not responsible for the 
supervision of the engines. At first this gave rise to all 
manner of qualms, as our pilots were accustomed to well- 
equipped instrument boards and were unable at once to 
adjust themselves to the new conditions. However, 
they soon became accustomed to it, and for my part there 
is no doubt that in future the pilots of large aircraft will 
always be relieved of the responsibility of supervising 
the engines. 

The fuel is stored in cylindrical containers situated 
in the bottom of the hull. This arrangement has, without 
exception, been adhered to for more than fifteen years in 
our large boats. The containers are made of duralumin 
and each has a maximum capacity of 3000 litres. The 
total fuel carried by ‘“‘Do.X 14”’ was approximately 
26,000 litres. The containers are connected to a petrol 
exchange, from which petrol is pumped to two small 
tanks in the leading edge of the wing. To ensure as far 
as possible against a failure of the petrol supply three 
alternative systems were available, a wind-driven pump, 
an electrically driven pump, and a hand-operated semi- 
rotary pump. From the wing tanks the petrol was 
delivered to the carburetters by means of ‘‘ AM ” pumps, 
and any excess of petrol flowed back to the petrol exchange. 
The whole of the petrol system is easily accessible in the 
air and gave practically no trouble during the whole flight. 

The storage of petrol in the hull differs radically from 
the customary method in England of storing it in the wings. 
I decided upon the former system out of deference to the 
idea that petrol should be stored as far away as possible 
from the engines and all kinds of electrical equipment. 
The desire to lower the centre of gravity as much as 
possible also played its part in that decision, a factor of 
less importance to English designers who employ auxiliary 
floats than to us who use stub wings. I am firmly con- 
vinced that the ship would have been a total loss through 
the fire in the wing at Lisbon at a time when she contained 
20,000 litres of petrol, if the fuel had been stored in the 
wings ; in fact, any approach to the burning flying boat 
would in that case hardly have been attempted. At 
Lisbon the captain filled that portion of the ship which 

contained the tanks with fire-extinguishing gas and the 
watch on duty were enabled to prevent the fire spreading 
to the leading edge tanks and to the engine nacelles by 
means of fire extinguishers. 

The tanks and their mountings remained sound even 
after taking off in high seas with a heavily loaded boat, 
and no leaking whatsoever was experienced. The system 
of storing petrol is capable, in my opinion, of substantial 
improvement and simplification if one is prepared to 
depart from the idea of special tanks and so construct the 
bottom of the boat that the fuel is carried in a form of 
double hull. According to our calculations, this method 
would, in a boat the size of the ‘‘ Do.X,” save at least 
500 kilos. in weight. This arrangement would have the 
further advantage of allowing the petrol to be protected 
from catching fire by means of a non-inflammable gas. 
The “ Do.X ” was not fitted with quick petrol releasing 
gear, which is strongly favoured at present. I also question 
whether such gear is really required on a boat with twelve 
separate power units. 





When. one considers that during the “‘ Do.X 1a” test 
flights approximately 400,000 litres of petrol were taken 
in it is obvious that the work of refuelling a flying ship is 
a very important business. By means of refuelling pipe 
lines permanently built into the boat and a semi-rotary 
pump, which was always carried and which used to be 
placed on the stub planes, it was possible to take in up to 
6000 litres of petrol per hour. 

The first trial flights proved that the underwater shape 
of the hull was correct. The boat had no tendency either 
to raise her bows unduly or to bury her nose. The take-off 
occurs practically without any yawing and it is unneces- 
sary to use rudder to keep her straight. Due to the change 
over from air-cooled engines to the water-cooled Curtiss 
Conquerors, a small increase in the width of the stub plane 
was required in order to ensure the necessary stability, 
in view of the higher centre of gravity. This is the only 
external alteration to the hull of the boat that appeared 
necessary and has actually been made. 

The hull was stressed in accordance with the existing 
German regulations of the German Aeronautical Experi- 
mental Establishment, the Deutsche ,Versuchsanstalt fiir 
Luftfahrt, and the boat is caleulated for an all-up weight 
of 56 tons for freight traffic purposes. Certain strengthen- 
ing was necessary as the result of damage which the boat 
sustained at Las Palmas. During an attempted take-off 
under heavy load its starboard stub wing struck a high 
wave at a speed of 130 kiloms. per hour. This sudden 
braking action on one side introduced a twisting move- 
ment, which tended to turn the wing round its vertical 
axis in relation to the hull. The same degree of damage 
occurred to the top portion of all three main frames and 
was quite uniform. There had, up to that time, been no 
reason to anticipate such forces, and that experience 
supplied us with new knowledge of which we have taken 
due note. The hull and the stub plane remained absolutely 
water-tight after the accident. A certain amount of 
buckling and flattening of the starboard stub wing took 
place, such as occurs very often in overloaded aircraft 
when taking off or landing in a swell. 

Careful examination of the damage to the separate 
members of the supports enabled us, with the help of 
buckling and tensile tests, to come to some very interesting 
conclusions as to the magnitude of the forces that had 
occurred. The additional strengthening which was carried 
out increased the total weight by about 80 kilos. Apart 
from this, only very slight alterations were required to 
the whole of the hull. As the result of our experience to 
date, we are convinced that certain parts of the hull as 
originally designed are considerably over-dimensioned. 
For this reason we believe it possible in future, purely by a 
redistribution of material without increasing the weight, 
substantially to strengthen the whole of the hull. 

The take-off and landing speeds of the ships so far con- 
structed by us, which possess no slots or other means of 
decreasing the take-off and landing speed, are high on 
account of the high wing loading. These speeds are for a 
total weight of 55 tons in the region of 130 kiloms. In 
spite of this, apart from the damage at Las Palmas, no 
defects in the hull developed during the whole tests of the 
‘** Do.X 14,” and we consider ourselves justified in thinking 
that with the existing wing loading, but using slots or 
flaps, a considerable increase in the seaworthiness can 
certainly be obtained. If in future we store the petrol in 
a double bottom, as I have already suggested, instead of 
storing it in separate containers, the seaworthiness of the 
boat would be further improved. The skin of the hull 
itself would then absorb a large proportion of those 
stresses which arise when taking off and landing, and the 
framework of the boat would no longer be required to cope 
with them. As the weight of the fuel can account for as 
much as 30 per cent. of the total weight, it is quite clear 
that a substantial improvement in seaworthiness can be 
achieved on these lines. 

It is interesting to note that the boat can take off in a 
side wind parallel to the swell. This starting technique 
came to be used more and more during the trial flights 
and without doubt frequently made starts across the swell 
possible which might otherwise have been attended with 
disastrous results. 

The division of the boat into three different decks proved 
its worth, and will always be adhered to in future. Improve- 
ments, however, appear desirable in the sound-proofing 
of the passengers’ cabin. The use, particularly in the 
tropics, of Cellon windows proved absolutely impracticable. 
We were compelled to substitute glass. The arrangement 
of having communicating pilot’s cockpit, chart room, and 
engine control room proved most satisfactory and will be 
adopted in future construction. It became evident, on 
the other hand, that the wireless telegraphy cabin, which 
in the “ Do.X 1a” is placed behind the engine control 
room, should be situated next to the chart room to assure 
better communication. 

The stub wings, the underwater junction of which with 
the hull are well faired-in in contrast to our former 
practice, proved their worth thoroughly under the most 
varied conditions. They are quite invaluable for getting 
on board and leaving the ship, and for all manner of other 
purposes afloat. They make coming alongside in other 
craft a simple and safe operation even in rough weather. 
Furthermore, it was possible to take passengers and goods 
on board whilst taxying up to a speed of 30 kiloms. per 
hour. I am convinced that it was due to the stub wing 
construction that the accident at Las Palmas ended as 
well as it did. Had independent auxiliary floats been 
fitted the turning force would have been applied further 
away from the centre of gravity ; that is, the speed of the 
turn would have been greater, so that, apart from the fact 
that the auxiliary floats would have been crushed, a yet 
greater strain would have been placed on the wing 
supports. 

The stability of the boat was fully tested—often under 
most difficult circumstances—and when correctly handled 
was amply sufficient. The behaviour of the boat in tow 
and at a buoy is excellent. It frequently happened that 
the flying ship was moo: to a buoy for many hours in 
a wind speed of 80-100 kiloms. 

We were the first to use trimming buckets as a precau- 
tionary measure whilst the “‘ Do.X 14 ”’ was moored to a 
buoy during changing squally winds, and obtained good 
results with them. These consist of cylinder-shaped 
canvas containers fastened by a rope to the upper end of 
the wing strut; they are let down so far that they fill 
and are suspended so that their tops are level with the 








surface of the water. As soon as a strong gust of wind 
lifts the wing, the trimming bucket on the opposite end 
lifts, and for every inch it rises the weight increases. 
The same effect takes place whichever side rises. Their 
damping effect is excellent, and they gave very good service 
at Lisbon, for example, during repairs to the wing, where 
they were continually in use. As a result of this experi- 
ence with the “‘ Do.X 1a’ we have recently fitted out 
smaller boats with this useful adjunct. 

The wing is, as is well known, supported by struts 
extending from the stub planes. This method of wing 
fixture is often criticised unfavourably in expert circles. 
It was feared that damage to the stub plane in swells 
could endanger the entire wing structure. I can testify 
that, although we have adopted this type of wing bracing 
over a period of approximately fourteen years in a great 
number of our boats, not one single case has occurred 
of stub plane damage leading to an accident. The system 
of supporting the wing from the stub plane has also 
proved itself satisfactory in every way in the case of the 
a Da.X.” 

The wing is of three-spar construction and its surface 
is made up of rigid sections measuring 2-8 m. by 2-8 m. 
covered with thin metal sheet or fabric. This new system 
of wing covering proved its manifold advantages during 
the fire. It was thanks solely to the interchangeability of 
the wing covering sections that we were able to carry out 
repairs without any.extra help in so short a space of time 
in the open and while the boat was in the water. The 
complete repair was carried out within four weeks. No 
signs of corrosion made their appearance in the wing. 
The fabric a the wing proved quite satisfactory, 
in spite of eonsiderable condensation having occurred 
internally at first. This undesirable feature was cured by 
sufficient ventilation. 

It was decided to remain in New York for the winter, as 
the season was too advanced for the return flight. A 
primitive slipway was made, and the boat, chocked up, 
made its winter quarters in the Glen Curtiss Air Port. 
During this time she was struck by lightning, without 
being damaged, in the course of a violent thunderstorm. 
The involuntary delay was used for overhauling the engines 
completely and for carrying out some modifications sug- 
gested by the Curtiss Wright Corporation, the result of 
which increased the output of each individual engine by 
50 H.P. 

The excellent condition of the flying ship after its 
return to Germany can best be judged by the fact that. 
immediately after its inspection by the public, near 
Berlin, a flight round Germany was begun. During the 
flight Travemiinde was visited and the opportunity was 
taken to put the boat into the floating dock which existed 
there. On the return to Altenrhein the engines were 
taken out and inspected, and only showed signs of insigni- 
ficant wear. The hull was again inspected minutely and 
put in order for the coming flights. These inspections 
took about 10,000 man-hours. The major part of the 
overhaul work consisted of renewing the wing fabric. 

The greatest weight with which a take off has so far 
been made is approximately 56 tons. In spite of very 
squally weather, it was possible slightly to throttle down 
the engines immediately after the take off. 

The influence of a tropical climate on the speed of take 
off was extraordinarily interesting. _ For instance, it takes 
the ‘‘Do.X 14” 40 seconds to take off at a weight of 
46 tons in European waters, whereas 123 seconds were 
required in the tropical summer of Bolama. An average 
temperature of 80-6 deg. Fah. was registered during the 
three weeks’ period of take-off tests at Bolama, and the 
humidity of the air was nearly 100 per cent. The flying 
ship at a weight of 54 tons got on to the step reasonably 
quickly, but was unable to leave the water. A start at 
even 50 tons weight at Bolama proved absolutely impos- 
sible. The rates of take off improved substantially after 
modification of the engines. 

The average cruising speed of the “ Do.X 1a ” through- 
out the whole test period was 168 kiloms. per hour and the 
average engine revolutions were 2170 per minute. The 
all-up weight of the aircraft fluctuated widely during the 
test. The average weight for the cruising speed I have 
just mentioned may be taken as about 47 tons. 

Inaccurate statements regarding the boat’s climb are. 
I believe, current. For instance, Janes’ “‘ All the World’s 
Aircraft ’’ for the year 1932 gives the service ceiling at 
500 m. As is well known, the two boats ordered by Italy 
had, during delivery, to be flown over the Central Alps ; 
moreover, Lake Constance is 400 m. above sea level ; 
it is therefore perhaps not inopportune to make known the 
fact that the real ceiling is somewhat higher. 

The average fuel consumption of the “ Do.X la,” as 
calculated over the whole of the tests, can be taken as 
7-45 kilos. per kilometre. I am prepared to admit that 
we had reckoned on a considerably lower figure, and in the 
two Italian boats we were able to reduce the consumption 
to 6-95 kilos. per kilometre. These fuel consumption 
figures apply when all engines are in use. 

With a structure weight of 31 -2 tons for the ‘‘ Do.X la,” 
the greatest useful load is 24-8 tons. This corresponds to 
a useful load to total weight ratio of 44 per cent. The 
normal total weight for the ‘‘ Do.X 1a ”’ should be taken 
as 48-7 tons, according to the experience we have so far 
gained. The “take off’ at this weight then occurs in 
about 40 seconds under normal conditions, and the pro- 
portion of useful load to total weight is 35-7 per cent. 
I have endeavoured to establish the ratio of useful load 
to total weight in different types of modern multi-engined 
flying boats and land planes. Unfortunately, it is seldom 
possible to obtain the structure weight with any degree of 
certainty from technical publications, but I have frequently 
found this ratio in modern multi-engined aircraft to be 
between 26 and 38 per cent., so that the flying ship, with 
its 35-7 per cent., does not compare unfavourably. The 
useful load per cruising horse-power works out at 3-38 
kilos. for the ‘“‘ Do.X.” I have endeavoured to ascertain 
this ratio for other multi-engined aircraft, and have 
arrived at a similar figure. The petrol consumption of 
the “‘Do.X.14” per ton-kilometre of useful load is 
0-431 kilos., whereas that for certain other aircraft I 
know works out between 0-4 and 0-5 kilos. 








A HYDRO-ELECTRIC power station is being constructed 
in the South-West of Iceland. 
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The Orcutt Involute Measuring 
Machine. 


ALMOST every year sees some new form of gear-testing, 
or gear-measuring device put on the market. Some are 
intended for use in the shops, some for use in the labora- 
tory, and it is claimed for many that the accuracy of 
a laboratory device is combined with the ease of operation 
necessary for use in the works. The machine we illustrate 
by the accompanying engravings was developed by the 
Gear Grinding Company, Ltd., of Handsworth, Birming- 
ham, to meet its own requirements, and comes as near 
meeting the demands of both laboratories and shops as 
any such devices we have described. The firm required 
a machine with the following characteristics :—Capable 
of measuring the involutes of straight teeth, helical 
teeth, internal teeth, and the teeth on the Fellows type 
gear cutter; changeable rapidly from one job to another 
without the necessity for altering master cams, base 
circles, &c.; robust; unaffected in its accuracy by the 
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PRINCIPLE OF OPERATION OF INVOLUTE MEASURING 
MACHINE 


weight of the gear to be tested; not too expensive ; 
and capable of indicating errors in the involute form and 
the base circle radius. Having designed the machine, the 
manufacturers believe that the needs of other gear makers 
will be the same as their own, and are raoe the device 
on the market. 

The principle of the operation of the machine ‘is illus- 
trated by the line engraving. There is a large, accurately 
ground base-circle piece of radius R on the bed of the 
machine. A master straight edge D bears against it. 
The stylus carriage C is controlled by the master straight 
edge D through the straight bar E, to which both are 
hinged. It is maintained parallel with the master straight 
edge and set by means of a microscope to the radius of 
the base circle of the gear to be tested. The movement 
of the slide which effects this adjustment is best followed 
from the tone engraving. Then, as will be seen from the 
diagram, involutes B, obtained from the master base 
circle, and involutes A, corresponding to the base circle 
of the gear to be tested, are always in scale proportion. 
It will at once be noted that for any gear the only setting 
required is that of the stylus carriage to the base circle 
of the gear. Readings to five decimal places are obtain- 
able in the microscope that effects this adjustment. The 
gear to be tested is mounted on a taper concentrically 








with the master base circle, and its weight is carried by 
the base of the machine, and can have no effect upon the 
accuracy of the mechanism. Details of the arrangement 
of the stylus and clock-gauge on the carriage can be 
followed from the engraving. In operation, once the 
gear has been locked on the arbor and the stylus set 
against a tooth, it is only necessary to rotate a handle 
to cause the master straight.edge to “roll” on the base 
circle. Readings of the clock-gauge are then observed, 
and, correctly interpreted, give the required information 
as to involute form of the teeth and the true base circle 
radius of the gear. The machine will measure any involute 
struck from any base circle between lin. and 13in. in 
diameter. 








A Bar ‘Lathe. 


THE hexagon turret lathe for bar work with a hand 
sliding intermediate saddle, introduced by H. W. Ward 
and Co., Ltd., of Birmingham, some years ago, has proved 
a popular type of machine, and a further addition to the 
range is 1.ow being produced by the firm. The new machine 

which is illustrated by the accompanying engraving-— 
has a covered bed. Its bar capacity is 2}in. and it has a 
useful turning traverse of 34in. when using the standard 
roller steady turning tool holders. 

The headstock has the spindle and all shafts mounted on 





The bar chuck is of the split collet pad type and can be 
supplied either for hand or air operation. The air-operated 
chuck is of an entirely new design and will handle and grip 
all sizes and shapes of bar within the capacity of the 
machine. It can be operated by one finger, the lever 
merely opening or closing an air valve. An unusual feature 
is that there is no packing of any description in the chuck 
or operating valve. The grip exerted is not dependent 
upon air pressure once it has been applied; air is used 
to actuate a sliding sleeve which, it is claimed, is absolutely 
non-reversible until air pressure is applied in the releasing 
direction. A break in the air line, therefore, or a drop in 
the pressure owing to compressor trouble in no way affects 
this new air bar chuck. 

The covered bar feed mechanism is a hand-operated 
arrangement with ball and roller bearing travelling head. 
The intermediate saddle has hand movements in longi- 
tudinal and tranverse directions, although, if required, a 
saddle with automatic sliding, surfacing, and screw-cutting 
motions can be provided. Six stops for the longitudinal 
motions and four for the cross slide motions are available, 
and these stops are arranged to act in either direction as 
required. The cross slide is of forged steel and carries a 
square turret in the front position and a double tool post 
in the rear. The turret saddle has ten rates of automatic 
feed and a quick traverse action operating in both direc- 
tions. Covers are attached to the bed and it is interesting 
to note that they do not move with the saddles. There are 
therefore no projections over the ends of the bed and no 
portion of the bed is ever uncovered even when the turret 
saddle is close to the chuck. 

The lathe can be driven from a line shait or by individual 
motor, as may be most suitable. If individually motor 
driven a 74 H.P. motor is advisable if advantage is to be 
taken of Lhe productive capacity of the lathe. 








Iron Roads. 


AN important idevohsaanedk in the manufacture of 
cast iron road sections has recently taken place as a 
result of research work carried out by the Stanton Iron- 
works Company, Ltd., near Nottingham. The diamond- 
shaped studs, which, it will be remembered, form the 
non-skid surface of the iron road sections made by this 
firm, are, by means of a new process, for which a patent 
application ‘has been filed, now provided with a hardened 
outer layer. This layer extends throughout the greater 
portion of the depth of the studs. The close, hard structure 
of the studs is obtained by locally changing the composition 
of the iron during the casting operation, by treating 
the portion of the mould forming the studs with certain 
chemicals. This combination of a hard and durable 
surface with the soft grey metal forming the rest of 
the casting gives the section a far greater resistance to 
shock than could be offered by a casting made and chilled 
in the ordinary way. With their increased resistance to 
wear the useful life of the section is greatly prolonged. 
The Stanton Company claims that its new process, which 
is a feature of the continuous casting methods used in 
the manufacture of the cast iron sections, is the only 
known method of satisfactorily hardening the studs. 








A Refuge Bollard. 


Ow1nG to the rapidly growing demand for illuminated 
guard posts or “ bollards ’’ for island refuges on all types 
of roadways carrying fast vehicular traffic, the General 








HEXAGON TURRET 


ball and roller bearings and spindle speeds up to 1000 r.p.m. 
are available. In general design the headstock mechanism 
is identical with the ‘“‘ Ward” headstock fitted to the range 
of standard combination turret lathes. There are no 
friction devices in the headstock itself, all speed changes 
being obtained by sliding gears ; but, owing to a patented 
declutching arrangement, it is impossible to move the 
gears with power going through the head. In operation, 
the first movement of any headstock lever withdraws the 
main driving clutch (situated in the driving pulley) and 
then applies a powerful bonded asbestos brake, which 
slows down the rotating wheels and allows sliding gear 
changes with a minimum of effort and in a very short 
space of time. The brake will, of course, completely arrest 
the entire motions of the machine if applied fully, quite 
an easy and effortless movement of any headstoc k lever 
sufficing. 











LATHE FOR BAR WORK 


Electric Company, Ltd., has recently developed a new 
type. It is a luminous pillar standing 4ft. high, and is 
so arranged that the light of a 60-watt electric lamp is 
teflected by a number of tiered cast iron reflecting surfaces 
finished in white vitreous enamel. The pillar itself is 
made of heavy gauge steel tube, with an extended root 
entering the ground to a depth of 2ft. 6in. In the base is 
a door which enables a time switch and the necessary fuses 
to be housed, so that in the event of damage to the bollard 
itself, the fuses, which can be fitted at ground level, are 
easily removable for the complete isolation of the column. 
As the tube is of steel, damage to the bollard is much less 
likely than with cast iron, in the event of asmash. The 
only parts liable to breakage are the iron reflecting sur- 
faces, and they can be replaced as separate units by 
removing the top of the post and sliding the reflectors 
down prepared rods which hold them in position hard 
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back against the tubular post of the structure. The head 
the bollard is arranged as a lantern with a red glass 
fixed around half its circumference, This red glass is 
fitted directly in front of the lamp, but where authorities 
consider it necessary to have two lamps on circuit in case 
one fails, provision can be made for an auxiliary 15 or 
0-watt lamp to prevent complete black-out. The bollard 
functions from one side only, as the steel tube forms a solid 
back, and only that half which faces the traffic is illu- 
minated, 








A New Disconnecting Box. 


‘THE accompanying illustration shows a new overground 
disconnecting box, which has been introduced by W. T. 
Henley’s Telegraph Works Company, Ltd. All orna- 
mental and dust-collecting work has been eliminated, 
and the design is in keeping with modern ideas. Cast 
iron is used for the root, sides and roof, whilst the doors and 

















NEW OVERGROUND DISCONNECTING BOX 


plinth are composed of sheet steel. Doors, jin. thick, are 
provided at the front and back of the box, and when closed 
they make contact with wide flat seatings. Each door 
has three patented hinges, which are housed inside the 
shell, with the result that they are protected from the 
weather and do not impair the appearance of the box. 
They are welded to a mild steel strap, and it is an easy 
matter to oil their brass pins. The doors can be opened 
through an angle of 180 deg., thus allowing the jointer 
plenty of room to carry out his work, and when closed 
they are firmly held on their seatings along both sides. 
Moreover, when jointing work is being carried out the 
plinths can easily be removed, whilst in the event of the 
sides becoming damaged they can be replaced without 
interfering with the root of the box. All steel parts are 
made rustproof by the Parkerizing process and the 
standard outside finish of all parts above the ground is 
green, the root and inside of the shell being coated with 
black bituminous paint. The boxes will accommodate 
the Henley pillar units, with fittings mounted on Bakelised 
steel tubes, and are provided with removable arc shields, 
a protected lock, wrought iron straps for mounting the 
units, and a brass cable shoe for the earth connection. The 
root is a separate casting bolted to the body of the box. 








Oil-Electric Locomotives in America 


_ ALTHOUGH only thirteen locomotives were ordered 
in the United States in 1932, seven of them were either 
petrol-electric or oil-electric, and there is an increasing 
use of the oil-electric engine for shunting work in goods 
yards and also at passenger terminals. No engines of this 
type have been used in hauling regular passenger or goods 
trains. A careful record of the performance of a 300 H.P. 
oil-electric engine on a docks railway, during one year, 
shows 6258 hours of operating time at a cost per hour of 
about 8d. for fuel oil, 14d. for lubricating oil, 34d. for 
miscellaneous supplies, and 12d. for maintenance and 
running irs, or a total of 25d. per hour. This loco- 
motive, weighing 64 tons and carried on a pair of four- 
wheel bogies with 38in. wheels, has a McIntosh and 
Seymour six-cylinder engine with cylinders 9}in. by 10}in., 
running at 700 revolutions. It drives a generator which 
furnishes current to four motors, one to each axle, the 
axles being driven through gears having a ratio of 4 to 1. 
The bogie wheel base is 7}ft., and the total wheel base 
23ft. At starting, the tractive force is 38,500 Ib., and the 
locomotive is capable of a maximum speed of 40 miles an 
hour. For starting the engine a storage battery supplies 
current to the main generator. The‘operating equipment 
includes the ordinary levers for air brake, engine regulator, 
and reversing lever. When the brakes are released and the 
reversing lever is at one or other end of its travel, the 
movements are controlled entirely by the regulator. The 
position of this lever not only determines the direction of 
movement, but effects an automatic transfer of the motors 
from series to series-parallel. A governor restricts the 
engine speed to the load demanded by the position of the 


Electric Arc Welding in Warship 
Construction.* 


By C. 8. LILLICRAP, R.C.N.C, 


INTRODUCTORY. 


‘THis paper gives some information as to the application 
of welding to warship construction to-day, together 
with experimental data on which practice is based. We 
at the Admiralty are proceeding in the extension of welding 
on lines which we believe to be generally sound; the 
procedure adopted being the outcome of continuous 
experimental work, and, as is so necessary with welded 
structures, supplemented by experience gained during 
actual construction. 


ESSENTIAL CONSIDERATIONS. 


There are certain considerations which we regard as 
essential and which have to be faced at the outset, and I 
summarise them here :— 


(1) The Effect of the Welding Process on the Parent 
Metal.—The heat disturbance caused may seriously 
affect the physical properties of the parent metal, and 
this is particularly the case with certain high-grade alloy 
steels. 

(2) The Quality and Physical Properties of the Deposited 
Metal.—Good parent metal combined with suitable 
good deposited metal gives the best chance of obtaining 
a satisfactory result in combination. 

(3) Ductility—Ductility is of primary importance 
for our work. To get it we are prepared to sacrifice to 
some extent ultimate tensile values. There are elec- 
trodes on the market giving a very high ultimate tensile 
value, but poor ductility. For such electrodes we have 
very little use in ships, and the electrodes used are 
selected with this consideration in mind. 

(4) The Always Present Menace of Residual Stresses.— 
It would be easy to be an alarmist over this matter, but 
there is no doubt that it can be countered and to a large 
extent avoided by careful design and correct procedure 
in the actual welding operation. This consideration has 
had a large influence in determining the type of joints 
and the procedure which we have adopted. 


An indication may be given of the stresses which may 
be set up if measures are not taken to avoid them, and in 
an appendix to the paper an account is given of some actual 
simple experiments recently carried out, from which it 
appears that residual stresses of the order of 9 tons per 
square inch are to be expected when the members welded 
are severely constrained. 

(5) Distortion and the Steps Necessary to Reduce it to a 
Minimum.—As would be expected, this trouble is most 
in evidence when dealing with thin plating. Special 
care has to be taken in keeping the ship to form during 
building, and only actual experience can show the 
methods which will give the best results. 

(6) Resistance to Shock—Gun Fire and Blast.—In the 
past this consideration has given us a great deal of 
trouble ; the intensity of the stresses suddenly set up 
appears to be outside the range of the ordinary labora- 
tory shock tests, but with the procedure now adopted, 
and using certain electrodes, recent experiments and 
full-scale trials have shown that welded structures can 
be made to stand up to this form of shock with reasonable 
certainty. 

(7) Corrosion.—Some troubles from this cause have 
been experienced in the past. They have, however, not 
been very serious, 


Although it is too early yet to pronounce final judgment, 
we are satisfied that with the improved technique of to-day 
there need be no serious concern from this cause. 


(8) Fatigue-——Some mention should perhaps be made 
of the possible failure of welded connections from what 
is usually described as “‘ fatigue.’”’ There is a large field 
for investigation here. Some experiments on specimens 
built up of all-weld metal have, I know, been carried 
out to determine the fatigue limits, and a certain amount 
of work has been done on welded butt joints; but as 
far as I am aware nothing of importance hes been 
published on lap joints with fillet welds. 


We should like more information on this important 
matter and in time I have no doubt it will be forthcoming. 


ELECTRODES. 


Mention has been made above of the quality of the 
deposited metal, and this, of course, involves the question 
of electrodes. This is not the place to enter on the thorny 
and lengthy path of discussion as to the merits and 
demerits of the various types of electrodes, ranging from 
bare wire to the most heavily covered. All that I propose 
to say on this matter is that heavily covered electrodes 
only are used for our structural work. 

Such electrodes require care in storing and handling, 
and we have found it necessary to emphasise the import- 
ance of keeping electrodes dry both in store and when 
issued to the welder at the ship. 

Before any electrodes are adopted tests are carried out 
at one of the dockyards to determine the physical pro- 
perties and suitability for use in the Service. Such tests 
include tensile and bending. 


ParRENT METAL. 


The possibilities of successful welding depend largely 
on the nature and quality of the parent metal. The parent 
metals with which we are more intimately concerned in 
warship construction are :— 


(1) Mild Steel.—Welding of this material in general 
presents no serious difficulty provided reasonable care is 
taken, good quality electrodes are used, and correct 
procedure adopted. 

(2) High-tensile Structural Steel—The welding of alloy 
steels has to be carried out with great care so as to avoid 
undue heat disturbance of the parent metal, which may 
seriously impair its special qualities. As is well known, 
one of the determining factors is the carbon content of the 
steel, and we have found that for welding our particular 





type of high-tensile steel it is undesirable to have a higher 
carbon content than 0-35 per cent. Even so we have had 
to approach the welding of this steel with great caution, 
and the method of procedure which we have adopted and 
which is outlined later is the outcome of an extensive series 
of experiments. Only the highest grades of electrodes are 
suitable for this work. 

(3) Gaivanised Steel Plating.—With galvanised steel, 
whether mild or high-tensile, great care is again necessary 
in welding. 

The difficulties are, as would be expected, greater when 
dealing with high-tensile material; but with adequate 
precautions and the use of appropriate electrodes we have 
found that galvanised plating can be welded without. pre- 
judicing the material to any serious extent. In all cases 
we weld direct without preliminary removal of the zinc 
covering by burning, experiments having shown that more 
reliable results are obtained in this way and with a 
minimum loss of the zine coating. The actual welding 
operation is objectionable due to the poisonous fumes given 
off, and precautions have to be taken to avoid danger from 
this cause to the welders and others employed in the 
vicinity. 

(4) Steel Castings.—Use is made of electrie arc welding 
for the repair of steel castings. 

About two years ago the cast steel ** A ”’ brackets of one 
of our cruisers developed very serious defects, including 
fractures, not long after the ship came into service, and 
a short account of the nature of the defects and the 
extensive repairs carried out is given in an appendix to 
the paper, not herewith produced. It is satisfactory to be 
able to say that careful examination of the castings on 
each occasion of docking has failed to reveal any defects 
either of the deposited metal or of the castings themselves 
in the vicinity of the welding. 


PREPARATION OF WoRK FOR WELDING. 


In the first place the importance of cleanliness cannot be 
too strongly insisted upon. To obtain uniformly good 
results it is necessary that the surfaces to be welded be 
dry and free from grease, heavy oil, rust, and scale. Light 
oil thinly applied for preservative purposes, although 
causing slight interference with the are and resulting 
unevenness in the finished weld, has been found not to 
have any appreciable effect on the strength of the joint. 

In the second place, I would insist on the necessity of 
good fitting. There is a tendency to assume that when a 
job is to be welded any sort of fit is good enough. It is our 
experience that, on the contrary, at least as much, if not 
more, care is necessary, and should be taken to ensure good 
fitting, than with riveted joints. 

Perhaps next in importance is the lay-out and assembly 
of the work. As much as possible of the welding should be 
done on the flat either in the shop or alongside the ship, 
and the amount of overhead welding reduced to the 
minimum. A great deal can be done in this way by careful 
attention to design, so that very little overhead welding is 
necessary. 

There is also the very important question of procedure 
in welding over extensive surfaces, when the bugbear of 
welding, viz., distortion, tends to be much in evidence. 
Improved technique has done much to overcome this 
trouble, but it has to be remembered that it is always 
present as an inherent risk. A great deal can be done by 
the use of intermittent welding, even though in the end, 
by going back, the result is a continuous weld. 

For long stretches of welding it is always desirable to 
work outwards from the middle of the job and take care 
that the ends are comparatively free to “‘ give.” 

The preparation of the V joint for butt welding has to 
be carefully carried out. In general we prefer that edges 
to be welded should be prepared by machining. 

Some investigations have been made as to the welding 

of plates with flame-cut edges, both oxy-coal gas and oxy- 
acetylene being tried. In general. little adverse effect on 
ultimate tensile strength results was found, although this 
statement has to be qualified to a certain extent when 
using the oxy-acetylene flame. Bending results were, 
however, seriously affected by flame cutting, particularly 
in high-tensile plating. 
The conclusions we have reached are that flame cutting 
processes should not be allowed at all in the preparation 
of high-tensile plate edges for welding, and that the same 
applies to mild steel work of structural importance. For 
mild steel work not of structural importance flame cutting 
by oxy-coal gas is permitted. 


TRAINING AND SUPERVISION OF WELDERS. 


Some reference must be made in a paper of this nature 
to the very important question of the training and super- 
vision of the welder. Intensive and careful training is a 
first necessity and its importance cannot be stressed too 
much. It is common experience that some men will 
never make welders, and the only safe thing is to drop 
them at once. There are other men who, although not 
hopeless, will never produce a job to compare with that 
of a first-class welder. One of the difficulties with welding 
is that its soundness depends so much on the operator who 
does the work. The best safeguard is to train him well, 
and I am personally a believer in giving even the skilled 
welder a periodic refresher course. Such specimens as 
he makes should be tested and faults disclosed brought to 
the notice of the welder. eh 
Of equal importance is supervision. Skilled supervision 
at all stages of the welding operation is of the very greatest 
importance. # 

Closely connected with training and supervision of the 
welder is the vexed question of testing welded work. 
Tests to destruction on workshop specimens are readily 
carried out, particularly if these are limited to tensile and 
bending. No such tests are possible in actual structures, 
and neither have we the rough-and-ready tests which it is 
common to apply to joints when riveted. 

With experience, however, it is not difficult to judge a 
welder’s general efficiency by the appearance of his finished 
work, especially with fillet welds for which uniform deposit 
of correct sectional shape and freedom from both under- 
cutting and overlapping along the edges of deposit should 
be looked for. 

The real safeguard lies in the careful training of con- 
scientious welders and in skilled and adequate supervision. 
With expert visual inspection at every stage of the welding 








regulator, so that the engine cannot race or run at exces- 
sive speed when under a light load. 





* Read at the Institution of Naval Architects, April 6th, 1933, 
—Abstract, 


operation and careful removal of the slag after each run, 








410 





THE ENGINEER 





“APRIL Zi, 1933 








including the last, there need be no misgivings as to the 

soundness of the ultimate result, always provided good 

electrodes suitable to the parent metal being welded are 

used and correct procedure is adopted. Slag should always 

be removed from the final run before any painting is done. 
WELDING PoLicy AND PROCEDURE. 

It is the general policy at the Admiralty now to use 
electric welding extensively in lieu of, or to supplement, 
riveting. Some care has to be exercised when welding and 
riveting are used in association ; and in the future—I am 
optimistic enough to think not far distant—it may not be 
necessary to adopt anywhere this composite method of 
construction. For one thing it is essential that the riveting 
should be done after any welding in the vicinity has been 
completed. 

For minor work. welding has replaced riveting entirely. 
A list of such work includes such items as minor bulk- 
heads and flats ; water-tight collaring ; pipes and fittings 
in connection with oil fuel filling, water services, pumping 
and flooding arrangements ; trunks, pipes and fittings in 
connection with ventilation arrangements ; simple valves ; 
minor fittings, such as save-alls ; studs for securing deck 
planking and linoleum; studs for securing fittings to 
bulkheads, &c.; small deck fittings generally, such as 
pedestals, eyeplates, overhead rails, hatch and other 


TABLE I.- 


Number of runs required per weld. 


Thickness of plating. Gauge of “Mild steel. 
electrode. 
Sines * “Light.” 
5 th. Wome eet 12 1 l 
7 Ib. ¥ BALA Jar oa 12 l 1 
8 Ib. to 10 Bis; 10 1 1 
11 Ib. to 17 Ib. { ” : Bile 
Above 17 1b. up to 20 Ib. { M i ; 
25 lb. { o ; “4 
30 Tb. { es : : 


coamings ; lugs on pillars (for seatings); walking-strips 
on decks ; bollards; lockers; ladders; water-tight door 
frames ; breakwaters ; wind deflectors ; mess and wash- 
place fittings; and store-room fittings generally. The 
welding of these items presents no difficulty whatever 
and uniformly satisfactory results are readily obtained. 
Rigid insistence on the best type of electrodes is not so 
necessary on this type of work generally, but there is no 
question that even here, to obtain reliable work capable 
of withstanding shock from gun fire, &c., good electrodes 
must be used. 

Too much importance cannot be attached to the pre- 
servation of the water-tightness of bulkheads, &c. A 
frequent source of trouble in the past has been the 
existence of small holes for securing fittings. Welded 
studs for bulkhead and deck attachments have now entirely 
replaced bolts and nuts. For heavy fittings, steel studs 
welded in the usual manner are used, and for light work, 
brass studs and an automatic hand apparatus. 

It was an obvious extension to proceed to the complete 
welding of bulkheads, and I am disclosing no secret when 
[ say that in our new construction practically the whole of 
the bulkheads are entirely welded. 

Our experience of welded bulkheads, after the initial 
difficulties had been overcome, has been entirely satis- 


Fillet Welds. 


High- tensile “Full ” weld. Light 
quality. 
‘Fall, ee wacg! | Light.” ~ Fist. | Overhead. Plat. Overhead. 
In. i n. 
1 1 13 | 13 
1 1 e444 12 
1 i 9 | 12 
l l 9 | | 6in. for 9 6in. for 
l 9 all | a 
1 I 9 | > felee- jf 9 elec- 
2 1 { 9 } [ trodes 9 | trodes 
l 1 S | } 9 
6 3 2 eee 9 | 
l 1 ee 9 
7 3 { 9 |] { 9 


obtained when rolled sections more suitable for the purpose 
are readily available. 

In general we have adopted lap joints with fillet’ welds 
instead of the butt. joint. In certain cases it may be 
necessary to use the butt joint; but we endeavour to 
reduce such joints as much as possible and use the lap 
joint wherever practicable. The difficulties of assembly 
are less and the residual stress problem does not reach the 
proportions which are inherent in the butt joint ; at the 
same time, the cost is less, as there is generally no necessity 
for accurate machining. 

The width of the lap necessary for various thicknesses of 
plating has been the subject of experiment and we have 
found that for plating of thickness up to and including 
jin. the lap should be three times the thickness of the 
plating. Above }in. the width of lap should be four times 
the thickness of the plating. 

As a result of a series of experiments carried out on 
various thicknesses of plating we find we can generally get 
the strength we want out of a lap joint by having a full 
weld on one side and a light weld on the other. At the 
same time, we have found it necessary to specify exactly 
how the joints are to be made, having regard to ultimate 
strength and the heat disturbance of parent metal. 
Table I. shows the results at which we have arrived. 

It is pertinent to mention here that a welder will require 





Length of welding per 18in. electrode. 





” weld. 


careful training if he has to work to a scheme such as this. 
When the experimental work was started we found it 
necessary to give even very good welders considerable 
practice in laying down a given length of metal before 
welding the specimens required for test in accordance with 
the scheme. 

There are several practical considerations in the pro- 
duction of satisfactory fillet welds which require careful 
attention. Perhaps the most important of these, and 
one which has given us a certain amount of trouble, is the 
tendency of the welder to leave craters in the parent metal 
at the edge of the weld, an obvious source of weakness. 
Other points which have demanded attention include the 
shape of the finished weld and the length of the shear leg 
of the fillet. The practice we have come to is that the 
shear leg should be about yin. longer than the tension 
leg. Such considerations as these, on which the soundness 
of the resulting job largely depends, are soon appreciated 
by the good welder. It is again a matter of training and 
good supervision. 

Although, as already mentioned, we use the lap joint 
wherever possible, circumstances may arise necessitating 
butt connections, and some investigations on similar lines 
to those for the lap joints have been carried out. Apart 
from the difficulties of assembly—not insuperable, of course 





-and the residual stress trouble, there are other draw- 








factory. The saving of weight is considerable, of the 
TaBLe I1.—-Butt Welds. 
Gauge of electrode. Length of welding per 18in. 
electrode. 
- —- + Number of runs - 
Thickness of plating. Back run requi per 
Front runs. (one per eomplete weld. Flat weld. Overhead. 
toma 
5 Ib. 12 12 a 1 
Above 5 Ib. up to 10 Jb. First run 12, remaining 12 | As necessary to Set ee 
nuns { " i sti ’ t jin. 
" ‘ runs 10 zi i comply with J Subsequent runs 6in 
Above 10 Ib. up to 15 Ib. First run 10, remaining 12 f require- | (includin ITE generally 
runs 8 | ments | run) Vie | 
Above 15 lb. First run 10, remaining | 10 . . J 
runs 8 


order of 10-15 per cent., and the initial cost is little, if any, 
greater than that of the riveted bulkhead. 

A real saving arises in the cost of water testing. This 
with riveted work is an expensive item frequently involving 
re-test. It is our experience that in general the welded 
bulkhead stands the water test at the first attempt and 
rarely has it been necessary to re-test. 

For a small bulkhead which was subjected to a severe 
water pressure test the stiffeners used were built-up 
welded stiffeners of T section, which, although entirely 
satisfactory as far as results were concerned, are expensive 
to produce. To avoid this expense use has been made of 
angle bars welded as reverse bars to the plating. The 
unsymmetrical nature of such a stiffener is obviously not 
conducive to the best results. It is most necessary to the 
development of welding that rolled bars of suitable section 

T and bulb—should be available, and I appeal to the 
steel makers who are members of this Institution to give 
this matter their earnest consideration. At the same time, 
the shipbuilders must be prepared to support a demand for 
such sections. In these lean days of warship construction 
our material requirements at the Admiralty are not large 
enough perhaps to encourage steel makers to produce new 
sections. Similar conditions prevail, unfortunately, in 
the shipbuilding world generally, and it may be that we 
shall have to await more propitious times before a sufficient 
demand arises. But it is well that attention should be 


given by both steel makers and shipbuilders to this aspect 
of the problem of welding ship structures. 


More satis- 





results combined with reduction in cost will be 


factory 





backs inherent in this form of joint. Additional expense 
is incurred in preparing the V necessary in plates of thick- 
ness greater than jin., and there is the unfortunate fact 
that over even moderate lengths of joint the V tends to 
close as the welding proceeds, and there is a distinct risk, 
even if reasonable precautions are taken, of inadequate 
penetration. 

For plating up to jin. in thickness we prefer the single V 
instead of the V from each side. With the double V and 
the closing referred to above it is very difficult indeed to 
avoid a hollow at the middle. 

Table II. shows the results arrived at, and the scheme 
to which we are working for butt joints together with the 
results we expect. There are two points to which attention 
may be drawn. The first is that we do not in general obtain 
the high ultimate strength results which are sometimes 
claimed for welded butt joints, but they are sufficiently 
good for our purposes in comparison with riveted con- 
nections. The second point is the necessity and importance 
of the finishing run at the apex of the V. 

CONCLUSION. 

This paper does not claim that all the problems of 
electric welding as applied to warship building have been 
solved. They have not, and there are quite a few on which 
we are seeking light. The paper has been written rather 
to suggest the lines on which we think progress has been 
and will continue to be made ; modifications to procedure 
and practice being made as experience shows to be 





factory and inspires us with confidence to extend the field 
of application. 

I would like to take this opportunity of expressing our 
thanks to the Murex Welding Processes Company and the 
Quasi Are Company, who have spared no pains to help us 
and have placed their laboratories and research depart- 


ments at our service. 








BRITISH STANDARDS INSTITUTION. 


AU British Standard Pa sth can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
Sree, unless otherwise stated. 


METAL-SHEATHED PAPER-INSULATED 


COPPER CONDUCTORS. 
No. 480-1933. This specification supersedes B.S.S. 
No. 7--1926 in so far as the latter relates to paper-insu- 
lated cables, and the changes now introduced are so 


important that it is virtually a new specification, although 
nominally a revision of a portion of B.S.S. No. 71926. 
The main modifications relate to the thicknesses of insula- 
tion and metallic sheath. In the first place, the method of 
stating these thicknesses is new ; and in the second place, 
the actual thicknesses have been reduced. The reductions 
are, however, not so great as would appear from a first 
glance at the tables, since the new figures represent mini- 
mum thicknesses at any point in the wall of the cable, 
whereas in the 1926 specification a tolerance of 10 per 
cent. below the thicknesses stated in the tables was per- 
mitted, provided that the mean of the thicknesses around 
the circumference was not less than the standard value. 
The new specification introduces, for the first time, 
tables of dimensions for 460-volt and 20,000-volt cables. 
An appendix is also included, giving a schedule of recom- 
mended colours for the cores of paper-insulated cables. 


BRITISH STANDARD PLUGS AND SOCKETS 


No. 372—-1930. From time to time complaints have 
been raised regarding the behaviour of wall plugs and 
sockets, more particularly as regards overheating of the 
contacts and looseness (or tightness) of the contact 
between the pins and their sockets. These defects have 
been attributed to the fact that the tolerances on the 
diameters of the pins and contact tubes are not always 
rigidly adhered to, but in many designs the problem has 
been met by introducing a spring form of construction 
for the contacts in the socket, and also by making these 
contacts ‘‘ floating,” é.c., self-adjusting as to pitch. These 
features have now been incorporated as mandatory 
requirements in the British Standard Specification for 
Wall Plugs and Sockets (B.S.S. No. 372), and a revision 
sheet to this effect has just been issued. Copies of this 
sheet, issued under reference ©.C. (EL) 9440, will be 
supplied by the Publications Department of the British 
Standards Institution, 28, Victoria-street, London, S.W.1, 
on receipt of a stamped envelope. 








LAUNCHES AND TRIAL TRIPS. 


built by Henry Scarr, 


ECCLESTON, steara tug ; Ltd., to the 
order of River Lighterage Company, Ltd. Qil engines, 
350 I.H.P.; constructed by Plenty and Son, Ltd., Newbury : 


trial trip, April 10th. 

Peter G. CAMPBELL, barge; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of Dominion Tankers, 
Ltd., of Toronto; dimensions, 179ft. by 34ft.; to carry 1700 
tons oil in bulk. This is the first welded ship launched from the 
river Tyne ; launch, April 12th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. ArrHuR Leccett, who was for many years with EK. R. 
and F. Turner, Ltd., has, in conjunction with several of his 
colleagues, purchased the whole of the A.G.E.’s shareholding 
in E. R. and F. Turner, Ltd., and Bull Motors, Ltd. Mr. Leggett, 
we are informed, is now chairman and managing director with 
a controlling interest. 


CRoMPTON PARKINSON, Ltd., informs us that the amalgama- 
tion and reorganisation of its transformer departments and the 
British Electric Transformer Company, Ltd., have now been 
completed, and the manufacture of transformers is concentrated 
at the Hayes Works of the British Electric Transformer Com- 
pany. Mr. J. Lindley Thompson, M.Sc., M.1.E.E., resigned his 
,0sition as chief engineer at Hayes as from April 8th, and Mr. 

. Weaving, M.I.E.E., was appointed to fill the position. 








CONTRACTS. 


Kicuarp Dunston, Ltd., of Thorne, Yorkshire, has just 
received orders for eight new ships, some of which are barges 
of the Regent Canal type, and others inchude vessels propelled 
by oil engines of 140 horse-power, 

Tue CAMBRIDGE INSTRUMENT CompaANy, Ltd., is supplying, 
through John Thompson (Water Tube Boilers), Ltd., two sets 
of panel-mounted instruments for the boiler-house at the Stuart- 


street Power Station, Manchester. Each set of instruments 
comprises draught, CO,, and temperature indieators and 
recorders. 








“ CATALOGUES. 


JouN FowLer Anp Co. (LEEDs), Ltd., 
trailers for road transport. 


T. W. Lencu, Ltd., Blackheath, Birmingham. 
‘* Admiral ”’ brand stainless steel castings. 

T. C. Jonrs anv Co., Ltd., 93-95, Wood-lane, W.12. 
catalogue of power transmission appliances. 

Britis InsuLtatep Cases, Ltd., Prescot, Lancs.—Particu- 





Leeds.-—-A folder on 
A leaflet on 


-A new 





desirable. Experience so far obtained has been satis- 


lars of ‘‘ Rampend ”’ fittings for railless and railbound traction. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of prices of the materials mentioned below will 


f.o.b. steamer. 


A Brighter Outlook. 


IN spite of several unfavourable features, such as 
the Russian difficulties and political troubles in Europe, 
the trade position looks brighter, not only in Great 
Britain, but in several other countries as well. The 
condition of the iron and steel trades, one of the great basic 
industries, is regarded as a reliable trade barometer, and 
a substantial increase in production, such as is reported 
for March, affects sentiment in other departments of 
commerce. In the United States also industry appears 
to be again getting into its stride, although it is realised 
that the financial situation there has not been entirely 
cleared up, and that the liquidation of many banks has 
yet to be accomplished. Steel production there has 
improved from the low figure of 14 per cent. a couple of 
months ago to 17 per cent. of capacity, the total output 
for March being estimated at nearly 896,000 tons, a daily 
average of 32,812 tons. Another encouraging feature is 
that the price of pig iron in most of the producing districts 
in that country has shown an appreciable advance during 
the past week or two. The determination also with which 
the Continental steel works are striving to overcome the 
difficulties in the way of organising sales offices cannot be 
regarded as other than a favourable feature. The inten- 
tion behind this policy is to control prices in such a way as 
to prevent the reckless competition of the Continental 
steel industries in the world’s export markets which has 
done so much to bring steel prices to the record low level 
which ruled for the greater part of last year. 


British and Continental Steel Makers. 


Whilst the British steel makers are reorganising 
their industry at home, the Continental steel makers 
are equally busy making revolutionary changes in their 
selling methods. No doubt, both the British and the 
Continental makers visualise a time when the British 
Iron and Steel Corporation that is shortly to appear on 
the scene, and the European Steel Cartel will work together 
in dividing markets, fixing prices, and allocating foreign 
contracts. If such happy days ever come, it will be 
found, probably, that the American steel industry will 
form part of the consortium, since, during the past few 
years, the American steel makers have realised that only 
by co-operation are they likely to obtain a satisfactory 
share of the world’s export trade. In other words, the 
arrangements that rule in regard to the European Rail 
Association and in the Tube Cartel will be extended to 
the steel trade generally. It is claimed that these arrange- 
ments have proved beneficial to the industries which 
have been party to them. It has to be admitted, also, 
that they have at times proved advantageous to the steel 
industries which have remained outside when the latter 
were inclined to cut prices below the Cartel’s figures to 
secure tempting orders. It has to be borne in mind that 
however highly organised manufacturers’ associations 
may be, it has been found impossible to intimidate buyers 
into doing business just in the way producers wish. A 
considerable time must elapse before either the British 
steel makers or the Cartel will be in a position to enter 
into hard and fast agreements covering the greater part 
of the steel trade; but the details of the scheme just 
published and the suggestions which have been made by 
Continental steel makers make it certain that the policy 
of both is moving in this direction. The immediate 
purpose of both the British and the Continental manu- 
facturers would appear to be similar. The new Continental 
sales offices are being formed to eliminate the competition 
which has brought prices so low, and one of the objects 
of the British scheme is to put an end to competition 
between British works. 


Iron and Steel Production Statistics. 


The March figures of production issued by the 
National Federation of Iron and Steel Manufacturers are 
more satisfactory than for several months past. At the 
end of March seventy furnaces were in blast, this being 
an increase of seven since the beginning of the month. 
Although the brief statement of the Federation does not 
say so, the increase was general in most districts in the 
country. In Scotland three furnaces went into operation 
and three were blown in on the North-East Coast, one in 
South Wales and one in the Midlands. One furnace on the 
North-West Coast ceased production, making the net gain 
seven. The total production of pig iron reached 332,200 
tons, compared with 270,800 tons in February, and was the 
largest since March, 1932, when the production totalled 
335,600 tons. The daily rate of output last March was 
10 per cent. higher than in February. Production included 
91,600 tons of hematite, 149,000 tons of basic, 78,100 tons 
of foundry and 7800 tons of forge pig iron. The output 
of steel ingots and castings in March was also satisfactory, 
and amounted to 577,700 tons, compared with 482,700 
tonsin February. This is the largest total since September, 
1930, when output reached 580,600 tons. 


The Increased Pig Iron Output. 


; The Easter holidays, of course, interrupted 
business in the pig iron market, and the consequences of 
the stoppage are more noticeable in this department than 
in other branches of the iron and steel industry. Pig iron 
production does not cease during the holidays, but con- 
sumers who close their works usually suspend deliveries 
during the break and sometimes for a short time before 
and afterwards. Stocks, therefore, in the makers’ hands 
are appreciably increased on these occasions, and it some- 
times takes a few weeks for the arrears in deliveries to be 
overtaken. In any case it is probable that the stocks in 
this country have been added to lately. The output of pig 
iron has been larger of late than has been the case for the 

ast year, as is shown by the statistics of production given 
low. On the other hand, excepting for the usual decline 
in business before and after the Easter holidays, it looks 
as though consumption were gradually expanding. The 


increase in production has affected all the principal 
descriptions of iron, and this supports the view that there 
has been a genuine broadening in the demand, and also 
that the heavy stocks of Continental pig iron which 
existed in this country at the time the import duties were 
imposed have been depleted. The agreement restricting 
the importation of Indian iron into this country, referred 
to in THE Enarneer of April 7th, page 367, has probably 
contributed to improving the position of the British pro- 
ducers, especially in Scotland. It is the more satisfactory 
that the improvement has continued into April, and that 
two additional furnaces have been started in Scotland. 


The Steel Markets. 


To all intents and purposes the iron and steel 
markets have been closed this week owing to the Easter 
holidays. Immediately before and after the break there 
was a fair amount of inquiry, but little of this has been 
translated into actual business. The continued absence 
from the market of sellers of Continental billets and sheet 
bars is one of the best features from the point of view of 
the British works, and a number of the producers are 
actively engaged on this class of material. Continental 
quotations have been available only as indications of 
sellers’ views and work out at a higher delivered price than 
British material. British billets are quoted at £5 for 
500-ton lots up to £5 7s. 6d. for lots of 100 tons or less. 
The struggle for ‘business at these figures is keen, and 
Midland producers are experiencing severe competition 
| from North-East Coast works. In the finished steel 
department the position is not so satisfactory from the 
British makers’ <point of view, as the Continental works 
are showing an increasing interest in this market and are 
quoting in the Midlands at several shillings lower than the 
British works. British re-rollers are asking £6 8s. to 
£6 10s. delivered Midlands and seem to be doing most of 
the trade in spite of the cheap Continental offers. In 
Scotland the steel trade will benefit from the contracts 
placed with Harland and Wolff for two 12,000-ton vessels. 
The steel required will be supplied by David Colville and 
Sons, Ltd., who are associated with the shipbuilders. It 
is estimated that about 10,000 tons of plates and sections 
will be needed, and the specifications are expected almost 
immediately. This estimate, of course, does not include 
material such as sheets and other lighter steel material, 
which will be ordered later on. 


Non-ferrous Metals. 


The Easter holidays are so generally observed, 
particularly on the Continent, that the interruption 
usually affects the non-ferrous metal markets to a greater 
degree than other holiday breaks in the business routine. 
When the market re-opened business in all departments 
was quiet, but it was an indication of the improved tone 
that prices generally ruled firm. It usually takes a day or 
two on these occasions for business to get into its stride, 
so that it is not surprising that the turnover this week has 
been comparatively small. In the tin market the con- 
tinued American buying caused a slight advance, which 
was helped by firmer advices from the Eastern producing 
centres, and although there was a certain amount of profit- 
taking, this had little influence upon the market. In the 
lead market fresh inquiry helped to maintain the tone, 
and apparently there is a better demand from the building 
trades for manufactured lead products than for some time 
past, and this naturally affects the situation in the market 
for pig lead. The arrivals of this metal have not been 
large of late, and this has straightened the price position. 
The situation in the spelter market is unaltered. The 
demand is quiet but steady, and prices rule firm; but 
for the time being there is a nice adjustment between the 
supply and demand. If the position became worse in this 
respect and production began to exceed consumption the 
Cartel would in all probability further curtail output. 


The Copper Position. 


The electrolytic copper market is swayed by the 
announcement that the American producers propose a 
wholesale closing down of mines during the summer 
months. The first effects of this decision, however, have 
passed, and there is a tendency for prices to recede from 
the highest point reached. This was not altogether un- 
expected, as the market moved rather quickly, and the 
action of the American producers is not likely seriously to 
affect the position in the European market. It is known 
that some of the smaller mines have already ceased work- 
ing in America, but so far there has been no statement 
regarding the date when the more important properties 
will stop producing. It is pointed out in the American 
Press that such a wholesale shut-down will affect many 
towns and districts which depend largely upon the mines 
for their existence, and it would not be surprising if this 
has caused some hesitation in carrying out the mining 
companies’ drastic decision. On the other hand, although 
the American copper market is protected by an import 
duty of 4 c. per lb., it cannot absorb the present output 
of the American mines, and a certain number of them 
cannot produce at a figure enabling them to sell in com- 
petition with the cheap African producers in the world’s 
markets. Add to this the existence of stocks admitted 
by the producers to be 600,000 tons, and believed by the 
market to total about 750,000 tons, and the position 
appears hopeless, unless some plan of the nature now 
suggested is put into operation. It seems to be taken for 
granted also that many of the high cost mines which shut 
down will not reopen again until the market price of copper 
has considerably advanced, and that may not be for a 
very long time. 


Billiton Tin. 
Considerable interest has been aroused by the 








decision of the Billiton Company that, from April Ist, 








Export quotations are 


its tin ore shall be sent to Holland to be smelted at 
Arnheim. The metal produced will be sold as Billiton 
tin. The ore from which this tin is made is produced in 
the Dutch East Indian island of Billiton. Before the war 
Billiton tin was a recognised brand, although the ores 
were smelted in the Straits Settlements. Since the war, 
although the ore has been dealt with in the same way, the 
metal has been sold as Straits tin. The quantity of tin 
produced from Billiton ore is said to be about 10,000 
tons per annum, normally, but under the restriction of 
output scheme, it is probably not more than 3500 tons. 
It may be expected that most of this tin will be sold in 
Europe, although some may find its way to the United 
States. As it is of 99-9 per cent. purity, it may com- 
pete with Straits tin and the higher qualities of English 
refined tin. 


The Nickel Situation. 


The condition of the nickel industry has been 
rather in the limelight of late, and attention seems to have 
been concentrated upon the fall in production during the 
past year or two, to the exclusion of more favourable 
features. It is certainly far from satisfactory that the 
output of the International Nickel Company of Canada, 
the largest producer with a capacity of about 80,000 tons 
per annum, should be working at about 25 per cent., and 
that its sales last year should be down to a little more than 
15,000 tons. The world depression has affected metals to 
@ greater degree than most commodities, and it would be 
strange if nickel were an exception. The International 
Nickel Company has adopted a definite policy of its own, 
and is said to have adjusted its output to the demand, 
whilst at the same time maintaining a fixed price of £240 
for large quantities and £245 for small. An alternative 
policy would have been to reduce its price and enter into 
@ price war with its competitors. The policy of a producer 
must be guided by the conditions ruling in its particular 
market, and the consequences of price cutting in other 
metal markets have not been such as to encourage its 
general adoption. There is no doubt that French, German, 
and other producers have been able to obtain business by 
selling below the fixed price, but this is one of the dis- 
advantages of the policy which must have been foreseen. 
There are encouraging signs in the market position, how- 
ever, and a revival in business would probably be quickly 
followed by an increase in production. Although the 
world’s steel industries, which are the largest users of 
nickel, are still in the throes of the depression, an expan- 
sion in the demand from other directions seems likely. 
Germany is considering the substitution of a nickel coinage 
for her one-mark silver piece, which, it is estimated, would 
absorb several thousand tons during thé next few years. 
Chile also is thinking of adopting a similar currency, and 
the subject has been discussed in France. An important 
movement towards nickel coinage would change the situa- 
tion in the nickel market. 


The Coal Trade in South Wales. 


The export demand for Welsh coal is still some- 
what disappointing, but some improvement has been 
noticeable in the home market, particularly in the Swansea 
district, where the busy conditions at the tin-plate works 
and the activity at some of the steel works have had a 
good influence upon the position. A short time ago the 
Egyptian State Railways placed orders for 220,000 metric 
tons of locomotive coals with the local firms of T. Beynon 
and Co., Ltd., and Lindsay, Blee and Co., Ltd. The 
former secured the greater part of the contract. The 
shipments of this coal have already commenced. The 
railways have covered their requirements on a c.i-f. 
basis, and have not bought f.o.b., though firms were 
invited to make offers on both bases. In other directions 
business has been arranged on a barter basis, the one 
instance being a deal concluded between J. O. Williams 
(1926), Ltd., of Cardiff, and the Finnish Government. 
This provides for the exchange of 40,000 tons of Powell 

n steam coal for 60,000 tons of Finnish pitprops, 
which represents the season’s output. The Finnish 
Government will use the coal for its Navy, railways 
and ice-breakers. Deliveries will commence at the end 
of this month. The main point of interest is that this is 
the first time that the Finnish authorities have arranged 
barter business for Welsh coal, as previously they have 
taken coal from the North-East Coast of Britain and 
Poland. The arrangement of the business for Welsh coal 
on this occasion is somewhat in the nature of an experi- 
ment, as Welsh coals cost more, and it is, therefore, hoped 
that their quality will give improved results. The Danish 
State Railways have purchased 10,500 tons of Welsh 
coals for delivery at Copenhagen and Elsinore. 


German Steel Trade Developments. 


A transaction which is of considerable interest 
to the German iron and steel industry has just taken 
place. The works of the A. Borsig, G.m.b.H., Berlin- 
Tegel, including locomotives, machinery, Siemens Martin 
steel plant, bar mills, &c., have been purchased by the 
Rheinmetall, A.G. The original title, however, will be 
retained, and the works will continue to operate as a 
self-contained unit. The principal interest in the trans- 
action is that the purchasing company is controlled by 
the German Government and the German Dye Stuff 
Corporation. The Borsig Works is one of the oldest 
German metallurgical plants and has been the property 
of one family for nearly 175 years. This was‘one of the 
firms that experienced severe financial difficulties in 
the crisis of 1931-32. Another important development 
in the German industry is the sale of the Harkort-Bricken, 
with which the Flender A.G. is associated, to the Demag 
A.G. The Harkort-Flender concern is one of the principal 
bridge and constructional engineering companies in 
Germany, and also possesses shipyards at Lubeck. 














Makers’ official home trade prices, per ton, delivered buyers’ stations. 
Joists, 22s. 6d.; plates and sections, 15s. 


PIG IRON. 
Home. Export. 
£s. d. £ s. d. 
N.E. Coast— 
Hematite Mixed Nos. .. 219 0.. .. 219 0 
No. 1 32D Bovalicc. 219 6 
Cleveland— (D/d Tees-side Area.) 
No. 1 ae el Se SA ee bak; 
No. 3 G.M.B. oR A 218 6 
No. 4 Forge 3.40 @;. 217 0 
Basic 217 6 
Mrpranps— 
Staffs.— (Delivered to Black Country Station.) 
North-Staffs. Foundry.. 3 6 0... .. 
- » Forge 2: Vi Bisn 
Basio ayer 2.13) @ ¢. 
Northampton—- 
ae No. 3 Eon 
Forge eo: ew 
Derbyshire— 
No. eager dl 3 0. 
Forge x 2. 
ScoTLanp— 
Hematite, f.o.t. furnaces 3 6 0. 
No. 1 Foundry, ditto 310 0. 
No. 3 Foundry, ditto 3° 6" Oe 
Basic, d/d - 219 0. 
N.W. Coast— 
| 315 6d/d Glasgow 
Hematite Mixed Nos. ..- 4 0 6 ,, Sheffield 
| 4 5 6 ,, Birmingham 


Steelmakers : 
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Current Prices for Metals and Fuels. 


MANUFACTURED IRON. 





Lancs.— Home. Export. 
Crown Bars 915 0.. 

Best Bars 1 56 O.. 

8. Yorxs.— | 
Crown Bars 916 0.. - 
Best Bars 10 16 0... - 

MimpLtanps— 

Crown Bars .. , 812 6to 9 0 0 
Marked Bars (Stafis.) in te, 2: @ = 
Nut and Bolt Bars 712 6to 8 5 0 — 

ScoTLanp— £s. 4. oe a 
Crown Bars oS ©... 9 5 0 
Best mm Ss 8. 915 0 

N.E. Coast— 

Common Bars os &. 815 0 
Best Bars AN 10 6 0. 915 0 
Double Best Bars 1015 O. 10 0 0 
STEEL. 
LonpoN AND THE SourH— Home. Export. 
£ se. ee 
Angles 810 0. U7 ik 
Tees 910 0.. 8 7 6 
Joists 8 2F! Ox; TIDBITS 
Channels. . 815 0.. TT's 
Rounds, 3in. and up _ me ee 8 7 6 
ve under 3in. 3} to oe — 
Plates, iin. (basis) 900. 715 0 
x fein. .. a oe 8 0 0 
te fin. .. 910 0. 8 5 0 
re fsin. .. 915 0. 810 0 
- dim.*.. o Tut . 8 5 0 
NortH-East Coast— 
£ #3 2%. a, 
Angles 8.718. FW By 
Tees ik &. 8 7 6 
Joists 815 0.. 7.) Sais 
Channels. 813°6.. 712 6 
Rounds, Sin. ant up oo we. er ow 
- under 3in. 610 0. 6 0 0 
Plates, #in. (basis) -8 15 0O.. 715 0 
ms fein. .. . eo 6... 8 0 0 
ot ees 95 0.. 8 6 0 
af: ae ee a 810 0 
ase 9.3.5... 8 5 0 
Boiler Plates, tin. S116;,10 + 715 0 
Mrptanps, AND LEEDS AND DistRicT— 
£ «6 @. R: Wo, aes 
Angles i Se OF 7 A _* 
Tees eo S..7 A 
Joists 815 0.. yh 
Channels . orn 4 8.13:.65% 712 6 
Rounds, 3in. and up o GiBx 8 7 6 
as under 3in. 610 Oto7 0 0 6 7 6 
Plates, #in. (basis) S27? 8. 715 0 
fyin. .. o2* 6 8 0 0 
qin. .. oy es yoo 
- fein. .. Re 810 0 
mr fin. . ' 5 2. 4.. 8 5 0 
Boiler Plates, tin, * £0..8... &@ 6 0 


STEEL (continued). 


Home. Export. 
Graseow anv District— eg, +e: £ os. d. 
Angles "hale Gag atta ee 
Tees ae SE i ie Bie 
Joists 815 0. y Pe 
Channels.. .. $32 8:5 7.12 8 
Rounds, 3in. anki up See ee ee 8 7 6 
et under 3in. 700. 6 7 6 
Plates, jin. (basis) 815 0.. 715 0 
hei 92:60). 8 0 0 
ar ae 9.6. 363.. 8 5 0 
eer eee 910 0.. 810 0 
86 tin. .. 0.3.6... 8 5 0 
Boiler Plates. . 900.4. 715 0 
Sovrm Watses AREA. - 
£ s. d. a ae % 
Angles 876. foes ee 
Tees 8:4. ¢.. $:.73:..8 
Joists 815 0. 7-354 
Channels. ° 812 6. 712 6 
Rounds, Sin. uot up arr 6: ts 
i under 3in. os is ie, Sa 6 0 0 
Plates, jin. (basis) 8.32... 715 0 
6 EB 8 ie BE 8 0 0 
o Mee iris. SxrerrteaBin B.:5 & 
fein. .. 912 6.. 8 10 0 
» fin. .. OF 1s. 8 5 0 
IRELAND— BELFAST. Rest or IRELAND. 
£ s. d. £s. d. 
Angles 6.92 i. 815 0 
Tees O22 (Gi. 915 0 
Joists oo LY Oe Rea 9 2 6 
es ke! he es 9 0 0 
Rounds, 3in. and up 912 6. 915 0 
= under 3in. fe ay 715 0 
Plates, #in. (basis) O10 « 9-2 6 
yee ae eis 9 7 6 
ee hs 3, eee, « 912 6 
fein. woe 917 6 
A tin. 910 0 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ 8. d. $s. d. 
10-G to 13-G., f.o.r. wh te ee 8 0 0 
14-G. to 20-G., d/d. re aS We 8 5 0 
21-G. to 24-G., d/d. 910 0. 810 0 
25-G. to 27-G., d/d. 10 2 6 oe 9 26 
The above home trade prices are for 10-ton lots and over ; 


4-ton to 10-ton lots are 5s. per ton extra; 2-ton to 4-ton lots 
10s. per ton extra ; and under 2-ton lots 30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G. 


Home. £ a d. 
10-ton lots and up Ls Bia@ is 
4-ton to 10-ton lots LB: 10s: O::.: 
2-ton to 4-ton lots 1115 0 
Under 2 tons 1215 0 


Export ; £16 7s. 6d., c.i. f. duty paid India. 
£10 10s., f.0.b. other markets. 


Tin plates. 
20 by 14 basis, f.o.b. Bristol Channel ports, 15s. 6d. to 16s. 
Tin plate bars, d/d. South Wales works, £4 15s. 


Billets. 


Basic Soft (up to 25-41% C.) -- 516 0 
» Medium (0-42% to0-60%C.).. 612 6 
» Hard (0- 61% to 0- 85% C.) Ta’ 
se » (0°86% to 0-99% C.) 8 2 6 
ite ao (AS Cid pai” PL Ye 
Soft (up to 25%, C.), 500 tonsandup.. 5 0 0 
100 tons ew nde & 
Rails, Heavy, 500 ton lots f.o.t... 810 0 
» Light, f.o.t. 710 0 
FERRO ALLOYS. 
Tungsten Metal Powder 1/103 per lb. 
Ferro Tungsten 1/74 per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to6p.c.carbon £22 15 0 7/- 
” » 6p.c.to8p.c. £21 15 0 7/- 
ie +  §8p.c.tol0p.c. £21 0 0 7/~ 
, Specially Refined .. 
» Max. 2p.c. carbon £33 10 0 10/- 
»  Ip.c. carbon £36 5 0 12/6 
0-70p.c. carbon £40 2 6 15/— 
” + carbonfree .. 11d. per Ib. 
Metallic Chromium 2/8 per lb. 


£10 15 0 home 
£12 9 0 seale 5/6 p.u. 


Ferro Manganese (per ton) 
» Silicon, 45 p.c. to 50 p.c. 








os ‘ 75 p.c. £18 9 0 scale 6/9 p.u. 
, Vanadium . 12/8 per lb. 
» Molybdenum. . 6/3 per Ib. 
» Titanium (carbon free) 10d. per Ib. 
Nickel (per ton) £240 to £245 
Ferro Cobalt 7/3 per lb. 





| 
| 
| 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 
Official Prices, April 19th. 


CoprER— 

Cash .. ee. £29 2 6to£29 5 0 
Three months . . £29 7 6to £29 10 0 
Electrolytic is . £33 0 Oto £34 0 0 
Best Selected Ingots, dja Bir. 

moingham ~*~ fix £31 10 0 
Sheets, Hot Rolled £61 0 0O 

Home. Export. 

Tubes, Solid Drawn (basis) 9$d. 94d. 

a Brazed (basis) 94d. 94d. 

Brass— 

Ingots, 70/30, d/d Birmingham £31 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 83d. 83d. 
»  Brazed 103d. 103d. 

Tin— 

oo ee £158 7 6to £158 10 0 
Three Months .. £159 0 Oto £159 2 6 

LEAD. £il1 0 Oto £11 5 0 

Genueas £15 2 6to £15 7 6 

Aluminium Ingots (British) £100 

FUELS. 
SCOTLAND. 
LANARKSHIRE— Export 
(f.0.b. Glasgow)—Steam .. al 14/6 
»» »» Ell i a : Aina 9 14/- to 14/6 
” ” Splint .. 15/- 

AYRSHIRE— 

(f.0.b. Ports}—Steam 12/- 

FIFESHIRE— 

(f.0.b. Methil or Burnt- 
island)—Steam .. 11/9 to 12, 
Unscreened Navigation 12/— to 12/6 

LoTHIANs— 

(f.0.b. Leith—Best Steam 11/- 
Secondary Steam .. 10/9 

N.W. Coast— ENGLAND. 

Steams 17/6 to 18/- 
Coke ~ 20/- to 21/- 
NorTHUMBERLAND— 
Best Steams .. 13/6 
Second Steams 12/6 
Steam Smalls. . 8/6 
Unscreened 12/- to 12/6 
DurHam— 
Best Gas.. 14/6e, 
Foundry Coke 13/6 to 15/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch 27/-- to 28/- 
South Yorkshire Best .. 23/-- to 24/- 
South Yorkshire Seconds 18/— to 21/- 
Rough Slacks. 8/6 to 9/6 
Nutty Slacks . aim .. T/-to 8/6 
Furnace and vouuiey Coke (at ovens) 12/8 
CARDIFF— SOUTH WALES. 
Steam Coals : 
Best Smokeless Large .. 19/6 
Second Smokeless Large 19/— to 19/6 
Best Dry Large 18/9 to 19/3 
Ordinary Dry Large 18/3 to 18/6 
Best Steam Smalls 13/-to 13/6 
Ordinary Smalls 11/6 to 12/6 
Washed Nuts. . ‘ 20/— to 32/- 
Foundry Coke (Export) 20/6 to 36/6 
Furnace Coke (Export) 15/- to 17/6 
Patent Fuel 22/- 
SwaNnsEA— 
Anthracite Coals : 
Best Big Vein Large 35 /— to 38/6 
Machine-made Cobbles. . 35/— to 48/6 
Nuts 37/6 to 48/6 
Beans 28/6 to 32/6 
Peas UB et Bont Sy ok aE A 19/— to 20/- 
Breaker Duff Rubbly Culm. . 8/6 to 9/6 
Steam Coals : 
Large... 20/— to 20/6 
Seconds .. 18/— to 20/- 
Smalls bss 11/- to 13/- 
Cargo Through .. 16/— to 17/6 
FUEL OIL. 

Ex Ocean Installation Min. 100 tons 
Furnace Oil (950 sahaaii 3 0 0 
Diesel Oil ‘a #3 3.12 6 

MANCHESTER— 

Furnace Oil (950 SET AR - 3 6 0 
Diesel Oil....6. oes. ove 317 6 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Suppression of Import Tax. 


THE turnover tax of 2 per cent. formerly levied 
on all goods imported into this country was replaced 
a year ago by a tax of 4 and 6 per cent. on semi-manu- 
factured and manufactured goods. This changed its 
character of a fiscal adjustment, and the tax became an 
indirect expedient for-raising the import duties. The 
principle of it was objected to strongly by other countries, 
which regarded it as unfair and liable to produce all kinds 
of complications in the future. If taxes on imports could 
be manipulated in this way, there was no telling where the 
practice would end. Some countries retaliated by imposing 
a similar tax on French goods, with the result that the 
exchanges between them suffered severely, and the French 
soon ascertained that they were losing far more than the 
tax was producing. To a certain extent the effect on 
other countries was psychological and caused a reluctance 
to purchase French goods. French importers have always 
resisted the tax, and their efforts to get it abolished are 
likely to succeed, for the Government has introduced a 
Bill into the Chamber of Deputies authorising it to sup- 
press a form of tax which has proved detrimental to 
French trade. 


Rail Motors. 


The railway companies have not yet definitely 
made up their minds whether accelerated light traffic can 
be dealt with more conveniently and economically by 
light trains or by rail cars. The choice of one or the other 
depends upon the conditions, and on all lines experimental 
services are being run with a view to settling upon the 
type of rolling stock to be employed. The P.L.M. Com- 
pany is running trains composed of a locomotive, four 
coaches and two vans between Paris and Nice at the 
meximum speed permissible. The Alsace-Lorraine rail- 
ways also prefer to use existing material, and will shortly 
put into service trains made up of a locomotive and two 
coaches. Therunning of lighter and more frequent services 
of light trains with steam locomotives is being tried against 
oil-engined rail cars which are employed on the Midi and, 
experimentally, on the Nord and other systems where 
‘* Michelines ”’ are under test in ordinary service. Now 
the State Railways are carrying out tests with a new type 
of rail car capable of carrying eighty passengers and of 
attaining a speed, it is said, of 100 miles an hour, though 
this is in excess of the maximum of 74} miles allowed on the 
French railways. The car is 75ft. long by 9ft. 5in. wide, 
and weighs in running order 22 tons. It is mounted on 
two eight-wheeled bogies, the wheels having rubber 
dampers between the tires and the centres. There are 
four engines developing together 600 horse-power, and 
above them, in front, is the driver’s cab. When the pre- 
liminary trials are completed the car will be exhibited to 
the public. 

Cruisers. 

At the Lorient Arsenal there was launched last 
week the net layer “‘ Gladiateur,”’ of 2330 tons. Its length 
is 112 m. and width 12-7 m. With engines of 7700 horse- 
power the speed is to be 20 knots. Early next month 
there will be launched at Saint-Nazaire the 6000-ton 
cruiser “‘ Emile-Bertin,” the keel of which was laid down 
in 1931. _The length of the cruiser is 167 m. and the width 
16 m. With engines developing 102,000 horse-power, the 
contract speed is 36 knots. The armament will consist of 
nine guns of 152 mm. in triple turrets and six anti-aircraft 
guns of 90 mm. 


Wagon Building. 


On account of the railway companies’ financial 
difficulties, the orders for rolling stock given out in 1932 
were so much below the capacity of wagon builders that 
about 10,000 men had to be discharged. Early in the pre- 
sent year orders were distributed on the strength of a 
recommendation of the Superior Railway Council to spend 
480 million francs on rolling stock during 1933. The Govern- 
ment refused to sanction the expenditure, and the orders 
were cancelled, with the result that some shops have been 
closed down and men continue to be discharged at a rate 
which is causing serious auxiety to the industry. Recently, 
the Chamber of Deputies authorised the Government to 
spend 600 million francs on the purchase of rolling stock, 
which should remain the property of the State, the idea 
being that the Government should own all new material 
in view of the future reversion of the railways to the 
nation. The Senate refused to ratify the vote on the ground 
that it was contrary to the terms of the Convention of 
1921 between the State and the railway companies. All 
further orders for locomotives and wagons are, therefore, 
held up until Parliament decides to sanction the expendi- 
ture recommended by the Superior Railway Council. 
The wagon-building industry developed considerably 
when the State renewed practically the whole of the rolling 
stock after the war, and its capacity of production is largely 
in excess of normal requirements. Some of the shops have 
started upon other branches of manufacture. 


Cherbourg Harbour Works. 


Cherbourg is now equipped to receive the largest 
liners, and the harbour station, which is nearing com- 
pletion, will be inaugurated next month by the President 
of the Republic. A vast amount of dredging has been 
carried out in the harbour and the spoil dumped to extend 
the area of land available for wharves and warehouses. 
A deep-water mole, 600 m. long, has been completed, and 
another is in course of construction. The harbour station 
covers 25,000 square metres, and is built on nearly 1000 
piles on a rock foundation 12 m. below low water level. 
It has more than 1000 yards of railway platform. The 
works were undertaken in order to deal with the Trans- 
atlantic traffic under the quickest and most comfortable 
conditions, and, while the harbour station creates a 
most favourable impression upon foreign visitors, the 
arrangements for an accelerated service, with luxurious 
Pullman cars and the new high-pressure superheated steam 
locomotive with poppet valves, are intended to make the 
line between Paris and Cherbourg one of the most efficient 
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INTERNAL COMBUSTION ENGINES. 


389,387. March 9th, 1932.—Pisrons, A. Fowler, 22, Lonsdale- 
road,* Barnes, London, 8.W.13. 
This piston comprises an aluminium head or body A with a 
thin steel skirt B. The head is cast within the skirt and naturally 
contracts away from the skirt as it cools, on account of its 
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greater coefficient of expansion. In order to make reasonably 
close contact between the two parts in working conditions, the 
skirt is bulged out originally, as shown at C, and after the 
casting has cooled this bulge is drawn down into contact.— 
March 16th, 1933. 


TRANSFORMERS AND CONVERTERS. 


388,810. September 2nd, 1931.—Prorectrion or Exectric 
TRANSFORMERS, The British Thomson-Houston Company, 
Ltd., of Crown House, Aldwych, London, W.C.2; John 
Gale Wellings, of “‘ Ricky,’’ London-road, Dunchurch, 
Rugby; Charles Gilbert Mayo, of 17, Alexandra-road, 
Rugby ; and Paul Mathews, of 7, Bilton-rise, Rugby. 

The object of this invention is to provide an improved method 
of rendering a protective relay inoperative in the case of transient 
conditions on a transformer. The invention is based on the 
fact that the wave form of transient rushes of magnetising 
current, such, for example, as may be caused by the connection 
of the transformer to a source of power, exhibits a large 
asymmetrical component, or that the current wave is displaced 
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with respect to the zero axis. In effect, a D.C. or low-frequency 
ow is superposed on the normal A.C. frequency. An 
auxiliary relay A has its operating winding connected in parallel 
with that of the main relay B across balance points in the 
circulating current circuit and has a choke coil C connected 
in series with its operating winding, the choke coil being of such 
reactance as to prevent operation of the auxiliary relay except 
by D.C. or low-frequency A.C. The armature of the auxiliary 
relay is arranged when operated to close the shunt circuit, 
including impedance D around the winding of the main relay. 
The main relay may be provided with a condenser E in series 
with its operating winding in order to prevent its energisation 
by a direct or low-frequency alternating current.— March 2nd, 
1933. 


TRANSMISSION OF POWER. 

388,930. February 26th, 1932.—HiIcH-TENSION ELECTRICAL 
Insunators, John Somerville Highfield, of 36, Victoria- 
street, London, 8.W.1. 

The insulators A shown are of the plain petticoat type, and 

are, therefore, more or less self-cleaning, as a result of the action 

of the rain. The jointing members each consist of a spherical 
head B formed with a screw-threaded shank or stem C and the 
in proper D which, in this case, is substantially a bushing 
internally tap so that the stem C can be screwed into it. 
The pin member D is cemented centrally within a recess E 
in the lower part of each insulator. The spherical head B is 
inserted into the metal cap or socket F, which is mounted on 
the top of each insulator. The spherical head D is inserted 
from below and the insulator A is then placed in position within 
the cap F and secured there by cement. Actually, in the 
form of construction illustrated, in order to prevent liquid 
entering around the stem C from working down into the insulator 
and to prevent any of the cement for fixing the insulator 
from entering the recess in the metal cap F, a metal disc G is 

screwed or otherwise fixed in the inside of the metal re F, 

and between it and the insulator A a thin sheet of yieldin 





on the Continent. 








head B and the pin D are secured in their positions, the two 
parts can be screwed together. The pin D is firmly cemented 
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in position and cannot rotate, but steps have been taken to 
prevent the spherical head B from rotating.—March 9th, 1933. 


MACHINE TOOLS AND SHOP APPLIANCES. 
388,928. February 24th, 1932.—Wexpine ARTICLES BY THE 
ELECTRIC-RESISTANCE Process, Allgemeine Elektricitats- 
Gesellschaft, 2-4, Friedrich Karl-Ufer, Berlin, N.W.40, 
Germany. 
In accordance with this invention the slide A carrying one 
part of the work to be welded is moved forward in the direction 
mdicated by the arrow, by the spindle B, one end C of which 
is screw-threaded for the reception of a nut D. The spindle 
is rotated from a motor by means of worm gearing E, com- 
prising a worm and worm wheel. The spindle is mounted in 
the worm wheel E by means of keys so as to be axially movable 
therein, but non-rotatable. The nut D carries a worm wheel 
F and is prevented from moving axially. The worm wheel F, 
or the nut D, is driven by means of the worm G, either by a 
separate multi-phase motor or directly from the main drive 
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through a magnetic clutch, or the qquivalent, which is 
slipped in at the beginning of the upsetting operation. At 
the beginning of the welding operation, the slide A is 
slowly mov forward in the direction indicated by the 
arrow, by the spindle B rotated by the worm gearing E 
and screwing into the nut D. At the beginning of the 
upsetting operation the drive of the nut D is switched on, 
with the result that the axial speed of the spindle B and, there- 
fore, of the slide A, is immediately increased in accordance 
with the rotational speed of the nut D, whereby the work 
receives a sudden acceleration. Thus, with apparatus of this 
kind waste by burning is avoided and the weldi period 
can be varied as desired by altering the place at hind the 
upsetting takes place, thereby considerably increasing the sphere 
of operation as compared with cam-driven machines.—March 
9th, 1933 


METALLURGY. 


389,054. December 14th, 1932.—THE PURIFICATION OF 
ALUMINIUM OR ALUMINIUM BasE Attoys, Aluminium Lid., 
Canada Life Building, Toronto, Canada. 

This invention relates to the purification of aluminium con- 

taining excessive amounts of iron. Aluminium and aluminium 

base alloys containing large amounts of iron are, it is said, usually 
undesirable. Except in certain instances, an iron content of 
over | per cent. is generally deleterious. Quite often aluminium 
of excessive iron content is produced and more often aluminium 
scrap, or secondary metal, has an iron content which is unduly 
high. The reduction of the iron content of aluminium has 
presented a serious problem. The result can only be obtained 
by expensive means, most of which, from a commercial view- 
point, are not justifiable. Consequently, much aluminium 
containing iron over about 1 per cent. can only be used where, 
as, for instance, in the deoxidisation of steel, the iron content 
is not deleterious. The object of this invention is the provision 
of a method of purifying aluminium or aluminium base alloys 
containing more than about 1 per cent. of iron. It has, say 
the inventors, been discovered that excessive amounts of iron 
may be removed from aluminium by forming a melt containing 
the aluminium and a predetermined amount of magnesium 
and thereafter dividing the melt into at least two separate 
portions, one of which is lower in iron content and higher in 
magnesium than the original aluminium. It has been discovered 
that by this method the iron content of aluminium containing 
excessive amounts thereof may be substantially reduced. The 
practice of the invention may be accomplished in the following 
manner. Aluminium containing an excessive amount of iron 
is placed in a crucible and melted. To the molten aluminium 
is then added an amount of magnesium which is predetermined 
by experiment and which is in such quantity as to ensure the 
hereinafter described result. The magnesium is stirred into 
the melt and the resultant melt allowed to stand for a short 
time. Preferably the melt should have placed on its surface 
@ molten salt flux to prevent unnecessary oxidation. Since the 





material, such as cork, is inserted at H. When the spherica 





process is essentially one of settling out the iron, the melt thus 
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formed should be allowed to settle for at least about five minutes, 
although, apparently, the elimination of the iron begins simul- 
taneously with the inception of solution of magnesium in the 
melt. After this settling period the melt is separated into at 
least two portions by removing from the melt the upper portion, 
which is low in iron. The process may be made a continuous 
one and additional aluminium and magnesium introduced 
into the melt. If desired, the magnesium and aluminium 
may be melted together or the magnesium first melted and the 
aluminium added thereto—the precise method of forming the 
melt being one of operative expediency. The »mount of iron 
eliminated depends upon the amount of magnesium added, 
the temperature of the melt, the length of the settling period, 
and the care with which a separation is made between the 
upper (iron-impoverished) and the lower (iron-enriched) portion 
of the melt. The amount of magnesium added may be readily 
predetermined by considering the composition of the desired 
final melt and the amount of iron to be eliminated and by 
performing a simple experiment to determine operating condi- 
tions. The predetermined amount will usually lie, in practice, 
between about 5 to about 60 per cent., since alloys havi ing these 
concentrations are useful. However, in any case, it is preferred 
to add not less than about 5 per cent. of magnesium. The 
melt should. be maintained, for best results, at a temperature 
immediately above the temperature at which the constituents 
of the melt, exclusive of the iron content, first begin to solidify. 
The effect of the methods of the invention in removing iron 
from aluminium is best shown by way ofexample. For instance, 
under similar conditions of temperature and time, a melt 
consisting of aluminium containing about 4-5 per cent. of iron 
and a melt consisting of aluminium of similar iron content 
and about 5 per cent. of magnesium were allowed to stand 
in molten form and thereafter the upper portion of each melt 
was decanted off and analysed. The decanted portion of the 
melt, consisting only of aluminium, contained about 2 per cent. 
of iron, while the decanted portion of the melt consisted of 
aluminium and magnesium contained only 1-3 per cent. of 
iron. In another instance, about 247 lb. of aluminium, con- 
taining about 5 per cent. iron, was melted in an iron pot capable 
of holding more than 400 lb. of molten aluminium alloy. To 
this melt was added about 156 Ib. of magnesium scrap borings, 
the mix was stirred until the whole was molten. From the top 
about 332 1b. of molten metal was removed, the analysis of 
which showed an iron content of 0-18 per cent. and a magnesium 
content of about 28-3 per cent. The balance of the melt in 
the bottom of the pot contained about 15-3 per cent. iron 
and about 27-48 per cent. magnesium. There was a certain 
amount of metal loss, chiefly magnesium, on account of dross 
and oxide formation at the surface, which was occasionally 
skimmed off. The 3321b. of pig containing 28-3 per cent. 
magnesium and only 0-18 per cent. iron could be diluted with 
ordinary aluminium ingot to give an aluminium-magnesium 
alloy containing such desired amounts of magnesium as, say, 
5 per cent. or 10 percent. The residue containing 15-3 per cent. 
iron and 27-48 per cent. magnesium is disposable to the steel 
trade for refining purposes. The last example of the benefits 
of the invention is particularly striking, in that it illustrates 
the formation of two waste products—an aluminium containing 
5 per cent. of iron and magnesium scrap borings—into a useful 
aluminium base alloy containing magnesium and having a low 
iron content.— March 9th, 1933. 


AERONAUTICS. 


389,288. April 16th, 1932.—ArERo PRoPELLERs, L. Stipa, 9, Via 
Ravenna, Rome, Italy. 

In this arrangement of an aeroplane propeller the propeller 

is arranged at the forward end of a Venturi tube. At the most 

restricted part of the Venturi there is, naturally, a maximum 
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reduction in the pressure of the air stream passing away from the 
propeller. A passage A is made in the upper part of the tube and 
the reaction of the draught induced in it helps in the lifting 
effect of the aeroplane in general.— March 16th, 1933. 


MACHINE TOOLS AND SHOP APPLIANCES. 


389,366. August 3rd, 1932.—Rottine TuseEs, E. Scherbarth, 
Menden, Kreis Iserlohn, Germany. 

In this specification claim is made for “ a method of manufac- 
turing pipes, tubes, and the like, of two concentric layers of 
different metals by rolling characterised in that a composite 
cylindrical block, bar, rod, or billet comprising @ solid inner 
cylindrical core of one metal adapted to constitute the main wall 
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of the tube, pipe, or the like and a cylindrical outer covering 
mantle or sleeve of another metal adapted to form the outer layer 
of the tube, pipe, or the like, is subjected to rolling to produce 
a tube in a machine which produces seamless tubes from solid 
billets.”” It is stated that the rolling may be carried out either 
by means of oblique rolls, as illustrated, or by Pilger rolls.— 
March 16th, 1933. 


MISCELLANEOUS. 


389,236. January 23rd, 1932.—EuLEectric CONDENSERS, 
Richard Postlack, of 16, Schloss-strasse, Berlin-Steglitz, 
Germany. 

in accordance with this invention the electrode block of an 
electrical condenser is sprayed under pressure with insulating 
material in a mould, and thereby completely coated. A indicates 
the electrode block in the form of a hollow cylinder formed, as 





usual, by rolling together conducting and non-conducting 
layers. The insulating material rendered liquid by heat is 
y ye sag through apertures C in the base plate B of a mould. 
A tube D which can be closed by a cock is provided in the mould 
cover to permit the escape of air and excess insulating material. 
During the spraying of the insulating material the parts of the 
mould are held together so that they cannot yield to the fluid 
pressure inside and the insulating material cannot escape between 
them. On the base plate B a pin E projects into the cylindrical 
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inner space of the electrode block A. For making connections 
the block is provided with two tags F of sheet metal, which are 
in contact with the two conducting layers inside the active body. 
The insulating material sprayed into the mould drives the 
air out of all hollows, and fills them up, and thus, after hardening, 
forms a layer tightly covering the block on all sides and firmly 
adherent to it. The mould remains closed until the insulating 
material has hardened. It is then opened and the condenser 
is complete.— March 16th, 1933. 
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To-pay. 

Inst. or EtectricaL ENGINEERS: LoNpDoN StupDENTS.— 
Savoy-place, W.C.2. ‘The High-voltage Circuit Breaker and 
its Competitor, the High-voltage Fuse,’’ Mr. W. D. D. Fenton. 
6.15 p.m. 

Inst. or Furt: East Mipianps Sercrion.—University 
College, Shakespeare-street, Nottingham. Annual general 
meeting. ‘‘The Rational Examination of Coal,’’ Dr. Wilfrid 
Francis. 7 p.m. 

Inst. oF MECHANICAL ENGINEERS : MipLaAnp.—Chamber of 
Commerce, New-street, Birmingham. Annual meeting. ‘ Engi- 
neering Costs and Psychology with regard to Works Manage- 
ment,’’ Mr. Percy Keene. 7 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
Final indoor meeting of the winter session. ‘‘ A Historic Con- 
sideration of the English Patent System,’’ Mr. Gilbert Jamieson. 
7.30 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Lecture Theatre of the Mining Institute, Newcastle-upon- 
Tyne. “Ship Vibration: A Comparison of Measured with 
Calculated Frequencies,’ Dr. F. N. Todd. 6 p.m. 

SatTurDAy, APRIL 22ND. 

Inst. oF MUNICIPAL AND CouNTY ENGINEERS: JUNIOR 
Sectron.—Council Offices, Council Chamber, London-road, 
East Grinstead. 2.30 p.m. 

NortH or ENGiLanp Inst. oF MINING AND MECHANICAL 
ENGINEERS.—Newcastle-upon-Tyne. Discussion, ‘‘ Microstruc- 
ture of the Coal in Certain Fossil Trees,’’ Prof. George Hickling 
and Mr. C. E. Marshall ; ‘‘ Location of a Concealed Whin Dyke 
by Geophysical Surveying,” Prof. Granville Poole, Mr. J. T 
Whetton, and Mr. J. Carr; “‘ Overturning Skip Winding in 
Coal and Salt Mines,’ Mr. H. J. F. Hebley. Address, ‘‘ Work 
of the Various ‘Falls of Ground’ Committees Throughout the 
Country,’’ Major H. M. Hudspeth, D.S.O. 2.30 p.m. 

Saturpay, APRIL 22ND, TO Monpay, AprRit 24TH. 

TREVITHICK CENTENARY COMMEMORATION.—For programme 
see page 382. 

Monpay, Aprit 24TH. 

TrevirHick MemoriAL LecrurE by Professor E. C. Inglis. 
At Inst. Civil Engineers, Westminster. 6 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Cantor 
Lecture, I., ‘‘ Goldsmiths’ and Silversmiths’ Work—Past and 
Present,’ Mr. W. Augustus Steward. 8 p.m. 


Monpay anp TurEspay, APRIL 24TH AND 25TH. 

Farapay Socrety.—At the Royal Institution of Great 
Britain, 21, Albemarle-street, W.1. General discussion, ‘‘ Liquid 
Crystals and Anisotropic Melts.’’ Monday, 2.30 p.m.; ‘Tessley, 
10.30 a.m. 

Tuespay, Aprit 257TH. 

Inst. oF Civit ENGINgEERS.—Great George-street, S.W.1. 
Discussion, “* Influence of Earthquakes on Structural Design,” 
Mr. H. C. E. Cherry ; “ Effect of Earthquakes on Engineering 
Structures,” Mr. F. W. Furkert ; ‘‘ Design of an ee 
resisting Structure : The Dominion Museum, Wellington, N.Z.,” 
Mr. J. J. Booth. 6 p.m. 

Inst. oF ELECTRICAL ENGINEERS: 8. MipLanp STUDENTs.— 
Visit to works of Joseph Lucas, Ltd., Well-street, Birmingham. 
2.45 p.m., Birmingham University, Edmund-street. Annual 
general meeting. ‘‘ Automatic Sub-stations,’’ Mr. W. F. Baker. 

Inst. oF MartngE ENGINEERS.—The Minories, London, E.C.3. 
‘‘ Some Developments in British Oil Engine Design,” Mr. W. 8. 
Burn. 6 p.m. 

Inst. or StrucTURAL ENGINEERS: YORKSHIRE BraNco.— 
Hotel Metro ole, Leeds. Annual general meeting. -7 Lo m. 
Discussion, ‘The Sixth Order—the Architecture of Concre 
Mr. D. T. Lloyd-Jones. 7.30 p.m. 





WeEpDNEsDAY, APRIL 26TH. 

Diese Encore Users Assoo.—Caxton Hall, 8.W.1. “ Vibra. 
tion of Engines,” Mr, P. Jackson. 3.30 p.m. 

Inst. or Crvm ENGINEERS: STUDENTS’ MEETING.—Great 
George-street, 8.W.1. Annual general meeting. 6.30 p.m. 

Inst. or Furet.—At the Chemical Society’s Rooms, Bur. 
lington House, W.1. ‘‘ Economic Regenerators for Open-hearth 
Furnaces,” Dr.-Ing. H. Trinius; ‘ Calculations of Open-hearth 
Regenerators,’’ Mr. Herbert Southern. 6 p.m. 

RoyaLt METEOROLOGICAL SocitTy.---49, Cromwell-road, 8. 
Kensington, 8.W.7. Meeting at 5 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. ‘‘ Future 
Developments in the Flax and Linen Industries,” Dr. W. H. 
Gibson. 8 p.m. 

TuHurspay, AprRiIL 27TH. 

Finspury Oxp Srupents’ Assocr1aTion.—Stone’s Chop 
House, Panton-street, Haymarket, 8.W.1. Informal dinner 
after the Kelvin Lecture of the Inst. of Electrical Engineers. 
Full particulars from the Secretary, Mr. F. R. C. Rouse, c/o 
Venner Time Switches, Ltd., Kingston By-pass Road, New 
Malden, Surrey. 

Inst. oF Exvectrrican ENGINEERS.-—Savoy-place, W.C.2. 
Twenty-fourth Kelvin Lecture, “The Travel of Wireless 
Waves,” Sir Frank E. Smith, F.R.S. 6 p.m. 

Fripay, Apri 28TH. 

CuEMICcAL ENGINEERING Grour.—Waldorf Hotel, Aldwych, 
W.C.2. Annual general meeting, 6.45 p.m.; dinner, 7.15 for 
7.30 p.m. After-dinner address, ‘‘ Modern Economies and 
Unemployment,” the Rt. Hon. Lord Melchett. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, 8.W 
“The Investigation of the Mechanical Breakdown of Prime 
Movers and Boiler Plant,’’ Mr. L. W. Schuster. 6 p.m. 

Junior Inst. oF ENGINEERS.—At the Whitehall Rooms, Hotel 
Metropole, Northumberland-avenue, W.C.2. Annual dinner. 
6.45 p.m. for 7.15 p.m. 

Roya Institution or GREAT Brirain.—21, Albemarle. 
street, Piccadilly, W.1. Discourse by Mr. James Gray. 9 p.m. 
Monpay, May Ist. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Cantor 
Lecture, II., ‘‘ Goldsmiths’ and Silversmiths’ Work—Past and 
Present,’’ Mr. W. Augustus Steward. 8 p.m. 

THuRsDAY, May 4rTu. 

Untversity or Lonpon.—At Inst. of Civil Engineers, Great 
George-street, S.W.1 Advanced Lecture in Engineering, 
“Long Span Bridges ; ; (i.) Growth of Bridge Spans ;. Early 
Steel Spans, including Forth Bridge,’ Mr. Ralph Freeman. 
5.30 p.m, 

THURSDAY AND FripAy, MAY 4TH AND 5TH. 

Iron anp Steet Instirute.—-At the Institution of Civil 
Engineers, Great George-street, S.W.1. For programme sec 
page 345. 

Fripay, May 5ra. 

Inst. or Erectricat ENGINEERS: METER AND INSTRUMENT 
Seotion.—Savoy-place, W.C.2. Annual lecture. 

Inst. oF MECHANICAL ENGInEERS.—Informal meeting. 
Discussion, “The *‘ Waterbus’ in relation to London’s Traffic 
Problem,” Introduced by Mr. J. H. O. Bunge. 7 p.m. 

Rattway Civus.-—-57, Fetter-lane, E.C.4. “Some Notes on 
Irish Railways,” Mr. C. R. G. Stuart. 7.30 p.m. 

Saturpay, May 6rH. 

Inst. oF ELEcTRICAL ENGINEERS: METER AND INSTRUMENT 
Section.—Visit to Hampton Court and the National Physical 
Laboratory. Leave Victoria Embankment, 9.45 a.m.; arrive 
Hampton Court, 10.45 a.m.; depart for National Physical 
Laapry uaa 4 at 1.20 p.m. Lunch, inspection of laboratories, and 
tea at Bushey House, by invitation of the Director, Sir Joseph 
E. Petavel, F.R.S. 

Monpay, May 8ru. 

Roya Soc. or Arrs.—John-street, Adelphi, W.C.2. Cantor 
Lecture, III., ‘‘ Goldsmiths’ and Silversmiths’ Work—Past and 
Present,” Mr. W. Augustus Steward. 8 p.m. 

Turspay, May 97H. 

Inst. oF ELecteicaL ENa@ineers: N. MripLanv.—Great Hall 
of the University, Leeds. ‘‘ A Model of the Electric Field,” Sir 
J.J.Thomson, O.M. 5 p.m. 

WepNEspAy, May l0ruH. 

Inst. oF Fuet.—At the Chemical Society’s Rooms, Bur- 
lington House, W.1. “ Air-gas Flow in Open-hearth Furnaces,” 
Dr. V. H. Legg. 6 p.m. 

Inst. oF MeTAts.——At Inst. of Mechanical Engineers, Storey’s- 
gate, S.W.1. Annual May Lecture, ‘‘ Quenching and Tempering 
Phenomena in Alloys,” Monsieur Albert Portevin. 8 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. “* Educa- 
tion for Industry on the Continent and in this Country,” Mr. 
Albert Abbott. 8 p.m. 

Tuurspay, May 1I1t#H. 

University or Lonnon.—At Inst. of Civil Engineers, Great 
George-street, 8.W.1. Advanced Lecture in Engineering, “ Long 
Span Bridges: (ii.) Modern Long-span Bridges,’ Mr. Ralph 
Freeman. 5.30 p.m. 

Fripay, May 12ra. 

Inst. oF ELEcTRICAL ENGINEERS: Scorrish CeNTRE.—The 
Foresters’ Hall, Dundee. A Faraday Lecture, ‘‘ Lightning—and 
how the Engineer Deals with its Effects,’ Professor J. T. 
MacGregor-Morris. 7.30 p.m. 

Saturpay, May 13rs. 

Inst. or ELectrricaL ENGINEERS: SooTtTisH CENTRE.— 
Excursion from Dundee to Pitlochry. Leave Albert-square, 
Dundee, 9.45 a.m. 

TuHuRsDAY, May 18TH. 

University or Lonpon.—At Inst. of Civil Engineers, Great 
George-street, 8.W.1. Advanced Lecture in Engineering, ‘ Long- 
span Bridges: (iii.) Failures; Loads and External Forces ; 
Selection of Types; Qualities of Steel; Working Stresses ; 
Forms of Construction ; Manufacturing and Erection Processes.” 
Mr. Ralph Freeman. 5.30 p.m. 

Monpay, May 22np. 

Societe DEs INGENIEURS CIVILs DE Franoe.—Joint meeting 
with Inst. of Fuel, at Inst. of Mechanical Engineers, Storey’s- 
gate, S.W.1. “ Pulverised Fuel and its Many Industrial Appli- 
cations,” Dr. G. E. K. Blythe. 6 p.m. 

Tuurspay, May 25x. 

University or Lonpon.—At Inst. of Civil Engineers, Great 
George-street, S.W.1. Advanced Lecture in Engineering, 
““Long-span Bridges: (iv.) Design; Definition of Data 
Weights ; Cost; Economics; Aesthetics; Corrosion; Life ; 
Alternative Materials of Construction; Concrete; Future 
Possibilities,” Mr. Ralph Freeman. 5.30 p.m. 

Tuespay TO Saturpay, June 13TH To 177TH. 

British WATERWORKS AssocIATION.—Blackpool Summer 
Meeting and Conference. Full particulars from the Secretary 

of the Association, Grand Buildings, Trafalgar-square, London, 
W.C.2. For programme see page 382. 
TuEspAy, JULY 4TH, To Sarorpay, JULY 8TH. 

Roya AariocurturaL Soorety or ENGLAND.—Royal Show 

at Derby. 
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A Seven-Day Journal 


Trevithick. 


On Sunday last, at four separate places, the 
centenary of the death of Richard Trevithick on 
April 22nd, 1833, was celebrated. Very fittingly a 
special service was held in the parish church of Dart- 
ford. It was when engaged in some unknown work 
in Hall’s factory in that town that ‘‘ Captain Dick ” 
was taken ill, and it was in the public burial ground of 
that parish that he was buried in an unmarked grave 
by his fellow-workmen. At the conclusion of the 
morning service, the Bishop of Rochester delivered a 
short sermon in which he dealt most sympathetically 
with the work and character of the great engineer. 
Mr. L. St. L. Pendred then read a Eulogy of Trevi- 
thick, and wreaths were laid by Sir Murdoch Mac- 
donald, President of the Institution of Civil Engineers ; 
by Captain R. E. Trevithick, great-grandson of 
Richard ; and by Mr. H. W. Dickinson, President of 
the Newcomen Society, on the memorial tablet which 
was given to the church some years ago by the 
directors of Messrs. J. and E. Hall. On Sunday 
afternoon Archdeacon Storr, preaching in West- 
minster Abbey, referred to the services which Trevi- 
thick had conferred upon mankind by his inventions, 
and after the service a wreath was laid by Sir Murdoch 
Macdonald beneath the Trevithick window in the 
nave. In accepting the wreath on behalf of the Dean, 
Archdeacon Storr referred to the appropriateness of 
the Centenary Celebration falling on St. George’s Day. 
On the same day a memorial service was held in 
Tregajorran Methodist Church, which now occupies 
the site of Trevithick’s birthplace, and at Merthyr 
Tydfil, close to Penydarren, where Trevithick’s first 
authenticated railway locomotive in the world hauled 
wagons of coal in 1803, the occasion was also fittingly 
commemorated by a service in St. David’s Church. 
On Saturday a procession, in which engineering pro- 
ducts figured, marched through Camborne, speeches 
were made and wreaths were placed on the Merrifield 
statue. On Monday evening Professor C. E. Inglis 
delivered a Memorial Lecture at the Institution of 
Civil Engineers. This Lecture, which gives an 
admirable survey of the work of Trevithick and a 
remarkable estimate of his character, is being reprinted 
in these columns. 


Coastal Trade Development Council. 


TuE President of the Coastal Trade Development 
Council, Admiral of the Fleet Lord Beatty, and the 
Chairman of its Executive, Sir John Sandeman Allan, 
have addressed to the Chambers of Commerce of 
Great Britain and to the various unions and associa- 
tions of manufacturers and traders, a letter drawing 
attention to the advantages which will accrue to our 
trade if greater use is made of coastwise shipping. 
An appeal is made to traders generally to give this 
form of transport their support. The economic 
advantages of coastal shipping are emphasised and 
comment is made on its efficiency, which has recently 
heen increased by new motor vessels designed to meet 
the needs of particular trades. It is further pointed 
out that coastal shipping is both attractive and 
complementary to road and rail, and is a source of 
employment not only for the officers and crews of 
the ships, but for shipbuilding and ship-repairing 
trades, dock and warehouse men, and administrative 
staffs. It is also the cheapest medium of transport 
to maintain, and in its modern form is characterised 
by its frequency, regularity, and speed. The develop- 
ment of coastwise shipping, the letter points out, 
with the corresponding development of our inland 
waterways, will bring direct sea access to almost 
every industrial town and city of importance. The 
appeal made comes, the letter concludes, from a body 
of men who have no personal interests to serve, but 
who realise that the question of coastal shipping has 
been seriously overlooked in recent years, and that its 
revival and maintenance is a matter which is in the 
interest of our country as a whole and our trade in 
particular. 


Large Bridge for Denmark. 


Wir further reference to the provisional contract 
awarded to Dorman, Long and Co., Ltd., some 
months ago, for the construction of the Storstrom 
Bridge in Denmark, the company announced on 
Wednesday, April 19th, that it has now arranged 
with the Danish Government all the details of the 
contract and that work will begin immediately. 
The principal details of the structure, which is to 
be a combined railway and highway bridge, were 
given in a Journal note of July Ist, 1932. It 
will connect Zealand, the largest of the Danish 
islands, with the important southern islands of 
Falster and Lolland. At the same time, it will form 
part of the important Continental railway route 
which connects Copenhagen and the Danish State 
Railway network with the main lines of the Con- 
tinent of Europe. The bridge will comprise a series 
of two hinged arches and have a total length of 
10,900ft., or a little over 2 miles, a length which 


a navigation clearance of about 85ft. above the level 
of the sea. About 30,000 tons of steel will be used 
in the structure, and will all be manufactured at 
the company’s Middlesbrough works. The largest 
portions of the tonnage will be of the Dorman, Long 
new ‘“‘Chromador” high-tensile steel, the adoption 
of which has considerably lowered the cost of the 
bridge, which will be approximately £1,500,000. It 
is expected that it will take four years to complete. 


Large Turbo-Generator for Battersea. 


Aw order for a 105,000-kW, 1500 r.p.m. turbo- 
alternator set, together with vondensing plant, feed 
heaters, and auxiliaries for the new Battersea power 
station, has been placed with the Metropolitan- 
Vickers Electrical Company, of Manchester. When 
completed, the set will be by far the largest that has 
been constructed in this country. Designed for a 
steam pressure of 575/600 lb. per square inch and a 
total temperature of 850 deg. Fah., the turbine will 
be of the three-cylinder impulse type, and the low- 
pressure cylinder will have a double-flow exhaust 
with a Metrovick duplex exhaust incorporated in 
each flow. The alternator will be wound for 11,000 
volts, and will, of course, generate 50-cycle current. 
A 500-kW service generator, wound for 3000 volts, 
will be coupled to the main shaft of the machine, 
which, with the exciters, &c., will have a total length 
of 120ft. The condensers will be of the central flow 
type. The feed water will be heated by a five-stage 
system, comprising two low and three high-pressure 
units with single-stage evaporators. 


An Heriot-Watt College Appointment. 


At a special meeting of the Governors of Heriot- 
Watt College, Edinburgh, held last week, Mr. Maurice 
George Say, Lecturer in Electrical Engineering at 
the Royal Technical College, Glasgow, was appointed 
Professor of Electrical Engineering at Heriot-Watt 
College in the place of Professor Baily, who will 
retire at the end of the session. Mr. Say, who 
was educated in London, has had a distinguished 
academic career and is only thirty-one years of 
age. In 1921 he took his B.Sc. degree with first- 
class honours in Electrical Engineering at London 
University, and in the following year was awarded 
an M.Sc. degree for a thesis on “‘The Theory and 
Design of Single-phase Motors.” He was a Student 
Bursar of the Department of Scientific and Industrial 
Research, and in 1924 was awarded a Ph.D. degree 
for a thesis on “ Railway Electrification.” He 
has written a number of books on electrical engineer- 
ing and has translated Lagrun’s “‘ Induction Motors.” 
Since his appointment as Lecturer at the Royal 
Technical College in 1924, he has conducted eight 
courses of lectures dealing with various departmental 
subjects, and has also written several papers on 
induction motors and allied subjects. 


Return of the Moscow Engineers. 


THE four engineers of the Metropolitan-Vickers 
Electrical Company, Ltd., Mr. Monkhouse, Mr. 
Nordwall, Mr. Cushny, and Mr. Gregory, who were 
arrested in Russia on Mareh 11th and 14th, and 
released after the recent trial, arrived safely in London 
on Sunday morning last. In an official statement 
issued on Monday last, the company said that the 
whole matter of the recent trial had been discussed 
with the returned engineers, but the directors were 
entirely unable to account for or explain the arrests 
of their employees. Mr. Monkhouse said that he was 
absolutely satisfied that the company’s instructions 
that its engineers must concern themselves only with 
the company’s work and be scrupulously careful not 
to take part in political or other controversy affecting 
the Government of the U.S.S.R. had been faithfully 
observed by all the staff. The directors of the com- 
pany, after listening to the verbal report of the four 
engineers, are more than ever convinced of the 
innocence of Messrs. Thornton and Macdonald, who 
are still in prison in Moscow. Speaking in the House 
of Commons on Tuesday, April 25th, Sir John Simon 
said that, after having interviewed the four men 
himself, he was completely convinced that the accusa- 
tions against fhem were ill-founded and that the 
action of His Majesty’s Government in relation to the 
whole matter was entirely justified. 


Commercial Exchanges. 


DuRinc the present week there is being held in 
Paris the first International Congress of Commercial 
Exchanges, organised by the French Federation of 
Exporting Industries. The communications were 
all prepared with a view to discussing conditions that 
existed before the dollar went off the gold standard. 
There are proposals and plans for organising inter- 
national trade which are now completely upset, and 
the fall of the dollar has changed the outlook to such 
an extent that all previous ideas of trade adjustment 
will need revision. France is the only great industrial 
and agricultural country remaining on the gold 
standard, and as the franc is at a fifth of its former 
value the margin for further depreciation is small. 
Therefore the stabilising of the dollar and sterling at a 


exist under cover of Protection. The indirect increase 
of tariffs and restriction of imports have had the 
effect of increasing costs in France, and if a stabilised 
dollar and sterling should not result in home costs 
inflating at the same rate as the depreciation, the 
goods sold in France in dollar and sterling values will 
be so far cheapened that still further Protection will 
be necessary to save some French industries. This is 
what the Federation of Exporting Industries is trying 
to prevent. It deprecates efforts to develop industries 
under cover of a partially prohibitive Protection, 
which can only have the effect of closing foreign 
markets to essentially French goods and products 
that have normally no competition to meet in the 
world markets. The object of the Conference is to 
discuss the ways and means of expanding the foreign 
trade in non-competitive French goods, even though - 
it may be necessary to leave some other industries to 
their fate. 


Rationalisation of Tonnage. 


In last week’s Journal we recorded the reception 
by the President of the Chamber of Shipping of the 
United Kingdom of a deputation of members of the 
Baltic and International Marine Conference, who 
requested the Chamber to take a lead in formulating 
a definite scheme for the rationalisation of world 
tonnage. At a meeting of the Council of the Chamber, 
held on Thursday, April 20th, the President, Mr. W. J. 
McAlister, reported on the representations made by 
the deputation, and remarked upon the difficulty that 
had been found in discovering any one scheme which 
would command the general support of the industry. 
He proposed that a special committee of those who 
advocated the rationalisation of shipping should be 
authorised to explore the subject further and to 
report back to the Council. This course of action was 
agreed to. At the same meeting the Council recorded 
its profound sense of the loss suffered by the industry 
in the death of its Vice-President, Mr. Daniel 
Radcliffe. Major Robert J. Dunlop, of Glasgow, 
was elected Vice-President in his stead. He is 
a brother of Sir Thomas Dunlop, the late Lord 
Provost of Glasgow, and is a tramp-ship owner. He 
has been a member of the Chamber of Shipping for 
upwards of thirty years. 


The Foundry Trades Exhibition. 


THE Foundry Trades Exhibition was opened at the 
Royal Agricultural Hall, Islington, on April 24th, and 
will remain so until May 3rd. Despite the fact that 
it is four years since a similar Exhibition was held, 
there are only fifty-two stands in the hall, and several 
of them display materials only remotely connected 
with real foundry business. Again, as in 1929, there 
is a very considerable proportion of Continental 
exhibits, while several of our home firms, which we 
would have expected to be represented, are absent. 
Of course, the present Exhibition suffers from the 
disadvantage, as compared with its predecessor, that 
there is no conference to draw foundrymen to London 
just now. Amongst exhibits of exceptional interest, 
that of the British Cast Iron Research Association is 
noteworthy. It demonstrates the merits of balanced 
draught in cupola practice. High strength and alloy 
cast irons are also demonstrated, and the testing of 
moulding sands explained. The Institute of British 
Foundrymen also has a stand. It is chiefly concerned 
with the testing of all kinds of cast metal. A note- 
worthy feature of the Exhibition is the considerable 
number of makers, mostly British, who are showing 
optical apparatus for examining metal specimens. 


America’s Cargo Ships. 


A STATEMENT in a recent bulletin issued by the 
National Council of American Shipbuilders for the 
information of its members points out that in the last 
ten years not a single general cargo carrying ship 
has been built for American overseas trade, although 
in this period nine cargo vessels of 2000 tons or over | 
have been constructed. A table of sea-going cargo 
vessels built for the principal maritime countries since 
January Ist, 1923, shows the following order :— 
Great Britain, 913; Germany, 140; Japan, 79; 
France, 57; Italy, 39; and the United States, 9. 
Since November Ist, 1932, orders for forty cargo 
ships have been placed abroad. They include 
twenty-six for British owners, twelve for Japanese 
owners, and two for French owners. In the matter of 
the speed of cargo vessels also America, it would 
seem, is lagging behind other countries. Only twelve 
American cargo ships operate at speeds over 12 knots, 
whereas the British mercantile marine possesses 428 
vessels running at that speed. America only possesses 
eighteen ships of 14 knots and over, compared with 
Britain’s ninety-three, while of ships having a speed 
of over 16 knots two are owned by British concerns 
and seven by Japanese, but the United States 
possesses no such cargo ships. An analysis of 
America’s merchant fleet shows that on January Ist, 
1933, of 281 ships of 1000 gross tons or over engaged 
in overseas trade, 210 were cargo ships. Including 
ships engaged in nearby foreign coastal or non- 
contiguous services, out of 1020 ships of 1000 gross 
tons or over, 576 were cargo ships, while taking into 
account laid-up shipping, out’ of a total United States 








will make it when completed the longest bridge in 
Europe. , It will be built as a high-level bridge, with 





lower gold level may have serious consequences for 
those French manufacturing industries which ean only 


sea-going fleet of 1716 ships, each of 1000 gross tons 
or over, 1118 are cargo-carrying ships. 
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Trevithick Memorial Lecture.’ 


By C. E. INGLIS, F.RS. 


No. 


ICHARD TREVITHICK, whose memory we 

» honour to-day, died on April 22nd, 1833, at the age 
of sixty-two. No obituary notices proclaimed that the 
nation had lost a mechanical genius of the first order of 
magnitude, and his memory passed into an oblivion 
which for many years was almost complete. Although 
in the course of his active life large sums of money 
passed through his hands, he was singularly lacking in 
financial acumen and worldly wisdom. Almost 
totally devoid of any money sense, he took no thought 
for the future, and his impulsive erratic career was a 
living illustration of the old maxim that a rolling stone 
gathers no moss. In consequence, when death came 
to him suddenly, he was quite destitute of ready 
money, and he was buried by the charitable in a name- 
less grave in Dartford burial-ground. 

But the greatness of the man, and the impetus he 
had given to engineering science, was such that his 
fame could not suffer permanent eclipse. Slowly, but 
with an ever-increasing luminosity, his genius shone 
forth, and with the passage of time he seems to rise 
higher and yet higher above his contemporaries. 
Fifty years ago the name of Richard Trevithick had 
won an honoured position throughout the engineering 
world, and now posterity, more discerning than his 
own generation, deems him not unworthy to be 
enthroned alongside and on the same exalted plane 
with his predecessor and one-time rival, the illustrious 
James Watt. 

For our knowledge of the character and activities 
of Richard Trevithick we are mainly dependent on a 
voluminous biography produced by his son in 1872, 
nearly forty years after the death of his father. One 
wishes it had been written earlier, for, though brim- 
full of interest, it leaves curiosity unsatisfied on many 
points. If compiled at an earlier date, the informa- 
tion gleaned from contemporaries might have been 
more comprehensive and reliable. As it was, forty 
years having elapsed, those few of Trevithick’s 
fellow-workers who survived were very old men, and 
the strain of recalling memories of the distant past is 
all too obvious. Trevithick’s own personal records 
are almost non-existent ; anything systematic of that 
description was utterly at variance with a personality 
so impulsive and impatient, and we must count it 
fortunate that one to whom he frequently applied for 
advice, Mr. Davies Gilbert, retained many of the 
letters he received. It is from this one-sided collec- 
tion of letters that the most reliable mformation con- 
cerning Trevithick’s activities is derived. 

Trevithick’s life coincided with the beginning of 
what we now call the Industrial Revolution, a move- 
ment which at all times, and particularly at present, 
has evinced an embarrassing tendency to get ahead of 
ethical development, and to run off the rails econo- 
mists strive to lay down for its guidance. This indus- 
trial revolution originated in Cornwall, and, as his 
name implies, Trevithick was a pure-bred Cornish- 
man. To understand his character, and to view his 
achievements in their proper perspective, it is neces- 
sary to form some mental picture of the background 
against which his activities stand forth. 

Cornwall at the end of the eighteenth century, when 
our story begins, was so inaccessible by land from the 
rest of England that it retained many of the charac- 
teristics of a foreign country. Owing to this isolation, 
the inhabitants, though exceptionally tough and re- 
sourceful, were naturally clannish, prone to super- 
stition and not noticeably subservient to the laws 
of the realm. For their livelihood they depended on 
agriculture and seafaring in all its branches, including 
games of hide-and-seek with Revenue officials, and 
occasional wreckings. But the industry with which 


.we are concerned, and which led to the industrial 


revolution, was tin mining. This industry had been 
practised for at least 2000 years, but for centuries it 
could hardly be termed mining, because sufficient tin 
to meet requirements could be obtained by “ stream- 
ing,” the alluvial deposits being merely subjected to 
a stream of water in which the heavier tin-stone was 
deposited and the useless material carried away down- 
stream. 

By about the middle of the fifteenth century, the 
alluvial deposits began to show signs of exhaustion, 
and it was necessary to follow the vein, bearing the 
tin-stone, to its underground source, and this soon 
brought the miners against that great obstacle to 
underground operations—water. At first, a primi- 
tive type of chain pump, worked by hand or horse 
power, sufficed, but with increasing depths these 
feeble methods soon became inadequate, and neces- 
sity, that great stimulus to invention, was not long 
in discovering new sources of power immeasurably 
greater than anything mankind had hitherto con- 
ceived. 

The first steam-operated pump in Cornwall of 
which there is any record was erected by Savery in 
1702. Savery’s pump comprised a cast iron boiler 
and a receiver; after steam had been admitted to 
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the receiver, water was poured on to its outer surface, 
causing the steam to condense, and into the vacuum 
thus produced, water was sucked up from the mine 
through a non-return valve. When filled with water 
steam was again admitted to the receiver, and this 
forced the water it contained up to the surface. 
Savery’s pump had the merit of extreme simplicity, 
but, since it could only suck water to a height of less 
than 30ft., it had to be situated near the bottom of 
the mine shaft, and the height to which it could 
force the water was limited by the strength of the 
cast iron boiler. In consequence of these limitations, 
this form of steam pump never came into extensive 
use, and in any case its reign would have been short- 
lived, since a much more convenient pumping engine, 
devised by Newcomen, became available a very few 
years later. It is rumoured that Newcomen, who was 
a Devonshire man, installed a pumping engine in 
Cornwall as far back as 1720. Certainly by 1756 at 
least a dozen of his engines were at work in the 
Cornish mines and twenty years later the number had 
risen to about sixty. 

Fig. 1 shows a Newcomen pumping engine installed 
at Pool mine in the year 1746, and described by 
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Fic. 1—NEWCOMEN ENGINE OF 1746 


Borlase in his ‘‘ Natural History of Cornwall,’’ pub- 
lished in 1758. The cylinder, 36in. diameter, rested 
on a slab of stone which reinforced the top of the 
cauldron-shaped boiler. A hole cut in this stone slab 
served as the steam pipe. The steam pressure was 
only slightly above that of the atmosphere, and, 
when the piston was at the top of its stroke, water 
was injected into the cylinder. The vacuum thus 
created caused the piston to descend and to operate 
the pump rods through the see-saw action of a rocking 
beam. Step by step, the Newcomen engine was 
developed to a high pitch of mechanical perfection, 
but, thermo-dynamically, it was a most inefficient 
means of converting heat into mechanical work. Its 
fuel consumption was prodigious, and, as the mines 
became deeper, practically all the profits were 
swallowed up by its insatiable appetite for coal. This 
poor efficiency was due to the waste of steam in heat- 
ing up the cylinder after it had been cooled by the 
injection of the condensing water, and the idea 
of overcoming this objection by employing a separate 
condenser emanated from James Watt, who took out 
his historic patent for this device in 1769. Obvious 
as this idea may now appear, it fully merits the 
description of an epoch-making invention. In 1777 
Watt’s Cornish invasion commenced with the erection 
of an engine at Chacewater, and by 1790 the last 
surviving Newcomen engine had disappeared. This 
Watt invasion and ultimate conquest was, however, 
by no means a case of peaceful penetration. Watt, 
in contrast to his partner Boulton, was not happy in 
his dealings with the blunt downright Cornish Mine 
Adventurers. They resented the intrusion of a 
stranger in their midst, and Watt’s high-strung and 
sometimes rather peevish personality antagonised 
them into an opposition which in many cases led to 
litigation. In one respect Watt was fortunate to find 





the mines in a condition in which coal consumption 
was an.urgent problem, but, on the other hand, he 
was unfortunate in having to negotiate with men who 
were struggling to gain a bare livelihood. The agree- 
ment Watt sought to enforce was that after defraying 
the initial cost of the engine, the mine adventurers 
should continue to make payments corresponding to 
one-third of the saving of coal effected by its installa- 
tion. Against this royalty system the adventurers 
rebelled in every way they could devise. At one stage 
they even started a movement to petition Parliament 
to repeal the prolongation of patent rights which had 
been granted to Watt, and when this came to nought, 
ingenuity was directed towards designing engines 
which might manage to evade the profit-restricting 
net of Watt’s very unbreakable master patent. 

It was amidst these scenes of engineering rivalry, 
when feelings ran high and every incentive for inven- 
tion was present, that young Trevithick spent his 
boyhood and early manhood. He was born on April 
13th, 1771, in a house situated at the foot of Carn 
Brea, not far from Camborne. Though not of high- 
born parentage, his father was a man of considerable 
local importance, a leader in the opposition against 
Watt, and a manager of several mines, including the 
famous Dolcoath Mine. 

Richard Trevithick was the eldest surviving son in 
a family of five. From the start he was an untame- 
able young creature, and at no stage in his life was 
docility a salient feature in his character. Though 
the darling of his mother, this affection was not shared 
by his Camborne schoolmaster, who reported him as 
being a disobedient, slow, obstinate, spoiled boy, 
frequently absent and very inattentive. For abstract 
knowledge he had no use. He had a certain dexterity 
in arithmetic, but even in that subject he rebelled 
against convention and arrived at results by methods 
known only to himself. His school days were soon 
over, and Trevithick senior was apparently as power- 
less as the schoolmaster to mould and tame this 
independent son. He was left to wander alone among 
the mines, but his wanderings were not aimless. By 
keeping his eyes open and turning his hand to any 
job which came along, he gradually acquired so much 
practical knowledge of steam engines and mining 
machinery that, without parental influence, and 
even in spite of some opposition from that quarter, 
he became engineer to several mines even while he 
was still in his teens. In 1791 we hear of his report- 
ing on a double-cylinder compound engine by which 
Jonathan Hornblower tried, though unsuccessfully, 
to evade Watt’s patent. From that date to the time 
of his marriage in 1797 we have only very frag- 
mentary and one-sided glimpses of Trevithick’s 
activities, one-sided because they are mostly gleaned 
from letters written by James Watt and his less 
amiable son, against whom Trevithick was carrying 
on a sort of guerilla warfare. Watt senior at any 
rate had some respect for his adversary, and at 
one time an offer of the olive branch, in the form of 
employment in the Soho Works, was contemplated. 
But routine work in a factory was not Trevithick’s 
conception of life. For some time he was apparently 
closely associated with one Edward Bull, formerly an 
engine erector in the employment of Boulton and 
Watt, who had deserted to the enemy’s camp. Bull 
had evolved a type of engine with an inverted cylinder, 
the piston-rod being directly coupled to the pumps, 
without the imtervention of a beam. In that it em- 
ployed a condenser, it was an infringement of Watt’s 
patent, but, nevertheless, in open defiance, Bull, aided 
and abetted in most cases by Trevithick, erected some 
ten of these engines. 

One of these is illustrated in Fig. 2, and the interest 
of this picture lies in the fact that it is a reproduction 
of the only authentic example of a finished drawing 
by Trevithick. Working drawings prepared by 
Trevithick in connection with his own inventions are 
not to be found, and the probable explanation is that 
they never existed. Unlike Watt, he did no pre- 
liminary thinking on a drawing board, and those 
who carried out his work probably had to depend on 
verbal instructions and rough sketches, similar to 
those by which his letters were illustrated. When not 
pressed for time—a condition seldom attained—his 
handwriting was beautiful in form, and he obviously 
had that delicacy of touch necessary for high-class 
draughtsmanship, confirmation of which is supplied 
by this drawing of Bull’s engine. 

But to continue our story. Boulton and Watt 
obtained an injunction restraining Bull from erecting 
any more of his engines and from completing those 
already in hand. Later on they sought to serve a 
similar writ on Trevithick, but he evaded their hunt 
for many months. Eventually, he was cornered in 
Birmingham, almost in the enemy’s camp, where, 
with Edward Bull, he had gone to transact some 
mining business. After the injunction was served, 
Bull and Trevithick actually dined in Boulton and 
Watt’s Soho Foundry, and their reaction to the 
serving of the writ is graphically described by an — 
eye-witness in these words: ‘“ Bull took his dinner 
quietly, but Trevithick walked backwards and for- 
wards in the house like a madman, and firmly resisted 
all temptation to dinner, till the smell of a hot pye 
overcame his powers, on which he set to and did 
pretty handsomely, but in such manner as shewed him 
not quiet in mind.” 

This injunction certainly seems to have exercised 
a subduing effect on Trevithick’s rebellious spirit, for 
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about a year later, in a letter dated December 16th, 
1797—-the earliest letter of his which is extant—we 
find him coming to ‘terms with Boulton and Watt 
concerning royalties on engines which were under his 
management. He had apparently come to the con- 
clusion that agreement with his adversary was the 
wisest policy, and this change of heart may very 
likely have been induced by two circumstances. 
First, the Watt monopoly was due to expire in 1800, 
and actually, after that date, the names of Boulton 
and Watt were no longer heard in the land of Corn- 
wall, save only as collectors of payments in arrears. 
Secondly, on November 7th, 1797, shortly after the 
death of his father, Trevithick married Jane, the 
daughter of John Harvey, who owned an ironfoundry 
at Hayle. This marriage, for a time at any rate, had 
a steadying influence on his turbulent spirit, and for 
the next few years his life was more peaceful and 
orderly than at any other period. His bride was a 
handsome girl, tall with a fair complexion and brown 
hair. She was a woman of indomitable courage and 
great strength of character, characteristics very 
necessary for the task she had undertaken. Domes- 
ticity did not figure prominently on Trevithick’s map 
of life, marriage with him was not a bed of roses or 
an ivy-clinging proposition, but his wife stuck to 
him through thick and thin, so far as it was possible 
to stick to the living personification of a whirlwind. 
Twenty-six years old when he married, Trevithick 
was a magnificent specimen of humanity. The feats 
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Fic. 2—-BULL ENGINE 


of strength he performed as a young man were still 
spoken of with awe in Cornwall many years after 
his death. For example, one day, in a trial of strength, 
some of the local athletes were trying to lift a pump 
casting which weighed 7 ewt. or 8 cwt. When 
Trevithick’s turn came, he not merely raised the 
load, but hoisted it on his shoulders and bore it off 
the field of battle. Another feat of strength, which 
drew hundreds of spectators, was the lifting of a 
mandril weighing half a ton, a weight-lifting exploit 
which ean seldom have been surpassed. The number 
of heavy objects he hurled over the engine-house 
at Doleoath betokens an exuberance of youthful 
spirits, as also his action in seizing a burly mining 
captain, Hodge by name, turning him upside down 
and impressing his shoe prints on the ceiling of a 
room at Doleoath, on the occasion of one of the 
convivial monthly account dinners. 

But, like most strong men, he had none of the 
attributes of a bully. Occasionally, goaded by opposi- 
tion, he would flare out, but he cherished no animosi- 
ties, and that he got on well with his fellow beings 
is sufficiently indicated by the fact that, after his 
father’s death, he was recognised as the leading 
engineer in Cornwall and was associated with no 
less than twenty-eight different mines. 

Some light is thrown on his personal character 
at that time by the reminiscences of Mrs. Dennis 
recorded in 1869. It must be noted that Mrs. Dennis, 
when over eighty years of age, was recalling events 
of her early childhood, but ‘she recollected Mr. 
Trevithick at Ding-Dong about 1797 fixing new 
pumps. Her parents lived at Madron near the mine, 
and for two or three years Mr. Trevithick came 
frequently to superintend the mine work, staying 
at their house a few days or a week at a time. He 
was a great favourite, full of fun and good humour, 
and a good story-teller. She had to be up at 4 in 


In the middle of the day a person came from the 
mines to fetch his dinner, he was never particular 
what it was. Sometimes when we were all sitting 
together talking he would. jump up, and before 
anyone had time to say a word he was right away 
to the mines.”” Here we have first-hand testimony 
to his natural kindliness of disposition, unsparing 
energy, and sudden impetuosities. " 

The overwhelming vitality and driving force 
of the man is most vividly portrayed in the bronze 
statue erected to his memory at Camborne a year 
ago. It is based on a portrait painted in 1816, while 
Trevithick was still in the prime of life, and Fig. 3 
is a photograph of the model prepared by the sculptor, 
Mr. L. S. Merrifield. The statue, more than life size, 
is a great work of art, and a fitting tribute to the 
greatness of the man in whose honour it was erected. 

Up to the time of his marriage, Trevithick’s inven- 
tive powers lay dormant, and his exuberant vitality 
found a sufficient outlet in studying and improving 





FIG. 3—RICHARD TREVITHICK BY MERRIFIELD 


the types of steam engines and mining appliances 
then in existence. From 1797 onwards, until he 
left England in 1816, was the period when his con- 
structive genius flared forth with a brilliance which 
was almost continuous. During these years he was 
a veritable volcano of inventions ; very few of them 
can be dismissed as worthless. Some, because they 
ante-dated engineering progress by many years, 
failed to come to fruition; others—notably the 
high-pressure, semi-portable steam engine—gave 
an immediate impetus to mechanical science which 
gathered momentum with the passage of time, 
and for which his successors mainly reaped the honour 
and financial reward. The rapidity with which 
Trevithick turned an idea into an actuality was quite 
astounding. For materials he would search the scrap- 
heaps, and, almost immediately, his invention had 
taken form and more often than not was found to 
operate successfully ; in fact, it was a common 
saying in Cornwall that Captain Dick would make a 
capital steam engine from the scrap-heap or castaways 
of ordinary engineers. He never paused to find 
out if anything similar had previously been produced, 
and it is only natural that, in consequence, some of 
his productions could not claim novelty, though, 
doubtless, they were original so far as he was con- 
cerned. This state of affairs is not uncommon; in 
fact, history reveals that originality is not generally 
forthcoming from a mind congested with a vast store 
of accumulated knowledge. Trevithick certainly did 
not suffer from this limitation. To book learning, 
past or present, he paid little or no heed, and in the 
course he steered he never stopped to sound the 
depths for possible anticipations. 

A case in point was his first-born—the introduction, 
or possibly the reinvention, of the plunger-pole pump. 
A piston or bucket, working inside a cylindrical 
barrel, gave endless trouble in the mines owing to 
seizings brought about by the introduction of grit. 
Moreover, the turning of the inside bore of a pump 
barrel was not an easy operation with the primitive 
lathes then available. Trevithick accordingly intro- 
duced the plunger-pole pump illustrated by Fig. 4. 
The pole was a tube plugged at its lower end, turned 
on the outside and working in a cast iron casing of 
somewhat larger bore. Fitted with a stuffing-box 
and valves, the mechanism was identical with the 
modern force pump. Its merits were immediately 
appreciated, and it was not long before all the leading 
Cornish mines had adopted this form of plunger-pole 
pump. Also, it was not long before Trevithick’s 





The pole in his 
hydraulic engine acted as a piston to which the 


anticipations are to be found. 


pump-rods were connected by a crosshead. Water 
power was thus harnessed to pump water and, 
wherever water was plentiful, Trevithick’s hydraulic 
engine met with favour. In Cornwall and elsewhere 
several were installed and worked successfully for 
many years. , 

Fig. 5 illustrates the hydraulic pumping engine 
he installed at Wheel Druid in 1800. The engine 
is double-acting and, in consequence, the plunger- 
pole has been replaced by a piston and piston-rod. 
A most ingenious form of balanced piston valve was 
employed, and, by opening the valves before the 
end of the stroke, a cushioning effect, designed to 
check the upward or downward rush of the massive 
pump-rods, was obtained in a very simple manner. 
Some of these hydraulic engines were of unprecedented 
power. Thus, one installed in a mine in Derbyshire 
in 1803 had a cylinder 25in. in diameter with a stroke 
of 10ft.; the water pressure was 75 lb. per square 
inch, giving a piston thrust of about. 16 tons, and, 
being double-acting, it developed more than twice 
the power of the great Doleoath Watt steam engine, 
with its cylinder 63in. in diameter. This simple 
and powerful type of engine was verily the mechanical 
embodiment of its creator’s mental and physical 
characteristics, and Trevithick’s creations invariably 
inherited his own personal attributes—strength, 
and an exuberance of energy almost amounting to 
rashness. Watt, in comparison, was a timorous 
spirit ; steam, in his mental vision, was merely an 
agent for forming a vacuum, and the potentialities 
of danger he envisaged from the use of high-pressure 
steam outweighed any possible advantages which could 
be gained thereby. Trevithick, on the other hand, 
never counted that particular cost; he never per- 
mitted potentialities of danger to obscure his horizon, 
and it was this entire absence of fear which, perhaps 
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Fics. 4 AND 5—POLE PUMP AND HYDRAULIC ENGINE 


more than any other mental characteristic, impelled 
him forward to win imperishable renown as the 
originator of the high-pressure engine, at any rate, 
so far as this country is concerned. This qualifying 
clause must be introduced, because an American 
mechanician, Oliver Evans by name, certainly seems 
to have been first in the field with high-pressure 
steam. Apparently plans of his invention were 
sent over to England as early as 1787, and it has 
been suggested that these may have been seen by 
Trevithick. This, however, is most unlikely, and, 
in the very comprehensive and searching biography 
by his son, the name of Oliver Evans is nowhere 
mentioned. It was probably in 1797 or 1798 that 
Trevithick’s thoughts first turned to the employment 
of high-pressure steam, and, rather than being inspired 
by Oliver Evans, it is far more likely that they were 
directed into this channel by the all-pervading desire 
to break through ‘the net of Watt’s master patent, 
from which no condensing engine had a chance to 
escape. The birth of Trevithick’s idea is recorded 
in a letter written by his learned friend, Davies 
Gilbert, in 1839, which contains the memorable 
paragraph: ‘‘On one occasion Trevithick came to 
see me and enquired with great eagerness as to what 
I apprehended would be loss of power in working 
an engine by the force of steam raised to the pressure 
of several atmospheres, but, instead of condensing, 
to let the steam escape. I, of course, replied at once 
that the loss of power would be one atmosphere ” ; 
and then Gilbert goes on to say, “‘ I never saw a man 
more delighted.” 

In this same Davies Gilbert, whose original surname 
was Giddy, Trevithick had a very loyal and helpful 
friend. He was a Cornishman, only four years older 
than Trevithick, a man of considerable scientific 
eminence, and subsequently President of the Royal 
Society. Their friendship commeneed in 1796, and 
was of lifelong duration. For Gilbert’s opinion 








the morning to get Mr. Trevithick’s breakfast ready, 
and he never came to the house again until dark. 





imaginative brain visualised the plunger-pole 
mechanism as a prime mover, though here again 


Trevithick had the highest respect, and, in times of 
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mental perplexity, he continually sought his help. 
This help was invariably given and, probably on 
many occasions, Gilbert restrained Trevithick from 
running into side-tracks which were obviously leading 
to violations of fundamental scientific principles. 

But to return to the birth of the high-pressure, 
non-condensing steam engine. Mrs. Trevithick, 


in later days, frequently spoke of experiments with 
models in their house in the early days of their 
One of these almost certainly related to 


marriage. 
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By 1799 he had installed a number of his “ puffer ”’ 
winding engines in the Cornish mines, and at the same 
time his thoughts were turning to the construction 
of a steam road carriage. William Murdock, at one 
time Watt’s most trusted engine erector, had in 
1786 constructed a crude model of a steam carriage, 
but, beyond frightening the worthy pastor of Redruth 
almost out of his life one dark night, nothing followed 
from this attempt at steam locomotion, and Watt 





was inclined to rebuke Murdock for wasting his time. 


boration, but Gilbert was a witness whose statements 
inspire confidence. Anyhow, one hopes it is true ; 
it is an example of how cremations should be per- 
formed, sorrow and rejoicing pleasingly intermingled. 

In these experiments Trevithick’s cousin, Andrew 
Vivian, took an active part. This association led to 
a partnership, and together they journeyed to London 
to enrol a patent for ‘‘ Improvements in the construc- 
tion and application of steam engines.” In the draft- 








ing of their specification they received assistance from 
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FiG. 6 -LOCOMOTIVE MODEL 


the model locomotive now to be seen in the South 
Kensington Museum, which is illustrated by Fig. 6. 
Hot water was poured into the boiler, and the steam 
pressure was generated and maintained by the inser- 
tion of a red-hot iron. The breakaway from the 
conventional ponderous steam engines of the period 
was absolute and complete, and this model, by itself, 
at once stamps Trevithick as an inventor of outstand- 
ing originality and constructive genius. 

Trevithick’s first application of high-pressure 
steam engines was, however, in connection with 
winding engines, the need for which was urgently 
felt, owing to the ever-increasing depth of the mines. 
Watt had already applied his cumbrous engines to 
this purpose, but Trevithick’s compact self-contained 
and semi-portable engines were obviously more 
suitable. Their initial cost was small, and the 
expenses incurred in erection and transportation 
were negligible. Thus, in Trevithick’s account book 
for the year 1800 entries are found to this effect : 
* Received 350 guineas from Mr. Mallet for a steam 
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FiG. 8--CAMBORNE ROAD LOCOMOTIVE, 


whin ”’ i.e., a winding engine, ‘“‘ For carrying the little 
engine to Wheel Hope, 10s. 6d.”’ 

These non-condensing high-pressure engines of 
Trevithick soon came to be known by the obvious 
name of “ puffers.’”’ Their form depended upon the 
uses to which they were applied, but the specimen 
in the Science Museum, South Kensington, which is 
illustrated by Fig. 7, is typical of the engines he 
was soon producing. 

The revolution wrought by Trevithick through 
the introduction of the self-contained, high-pressure 
steam engine has its only counterpart in that effected 
by the advent of the high-speed internal combustion 
engine. To realise its significance, we must visualise 
the steam engine as he found it, see-sawing a massive 
beam with ponderous deliberation, taking months 
to build, and, when once erected, as immovable as 
a cathedral. In comparison we have Trevithick’s 
direct-acting, high-pressure engine, not inferior in 
coal consumption, yet capable at short notice of 
being erected anywhere and applied to almost any 
purpose. The vista opened up was unlimited, and 


into this uncharted sea Trevithick sailed forth full 
of hope, only to encounter the vicissitudes which 








assail mariners in uncharted oceans. 
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Fic. 7 TREVITHICK ENGINE 


The experiment attracted so little attention that 
Trevithick, though a near neighbour, may never 
even have heard of it, and certainly Murdock’s 
anticipation, if it can be so described, had no influence 
on his highly independent and original mind. 
Apparently Trevithick began the construction of 
his road carriage in 1800, but, owing to his multi- 
tudinous preoccupations, it was not tried on the road 
until Christmas, 1801. No contemporary drawings 





of this first road locomotive have come to light, and 
the representation given by 
Fig. 8, which was evolved by 
his son from information 
gleaned sixty years after its 
birth and almost simultaneous 
death, can only be regarded 
as a rough approximation to 
the truth. The boiler was of 
east iron with an internal flue 
of wrought iron. The pressure 
was about 60 1b. per square 
inch, and the exhaust steam 
was discharged into the chim- 
ney, though before the efficacy 
of this steam blast had been 
realised mechanically oper- 
ated bellows were employed 
for stimulating the fire. The 
driving wheels had smooth 
rims, Trevithick with his 
friend Gilbert having pre- 
viously established that the 
friction between smooth 
wheels and the ground would 
be sufficient to propel the 
vehicle, even up a steep hill. 
Evidence concerning the trials 
of this road locomotive is very 
fragmentary and somewhat 
conflicting. It certainly ran, \ 
but only spasmodically, owing 
to a shortness of breath. In 
its first trial on Christmas 
Eve it was set to climb Beacon 
Hill, a fairly steep incline 
leading out of Camborne. It 
went some distance up the 
hill and then failed for lack of 
steam. It was brought back 
and tried on the turnpike 
road, with no better result. 
Possibly it made several other 
runs, but its career apparently 
terminated on December 28th, 
for Gilbert, in a letter he 
wrote long aiter, recalling the fie 











Sir Humphrey Davy, Mr. Davies Gilbert, and Count 
Rumford, and contact with these men of learning 
must have deepened Trevithick’s understanding of 
scientific principles. Watt’s monopoly of the low- 
pressure condensing steam engine had been secured 
by a master patent relating to the use of a separate 
condenser, and doubtless Trevithick had hopes of 
cornering the high-pressure engine in some similar 
manner, but no essential salient was apparent to 
which a master patent could be attached. To the 























event, states: “‘The travelling 
engine took its departure from 
Camborne Church for Tehidy 
on the 28th Decr 1801 where 
I was awaiting to receive it. 
The carriage, however, broke down after travelling 
well and up an ascent, in all about three or four 
hundred yards. The carriage was forced under some 
shelter and the parties adjourned to the hotel and 
comforted their hearts with a roast goose and proper 
drink, when forgetful of the engine its water boiled 
away, the iron became red hot, and nothing that was 
combustible remained, either of the engine or the 
house.” 


“THe Engineer” 
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This termination of a great adventure lacks corro- 
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FIG. 9-PATENT SPECIFICATION DRAWING, 1802 


question put by the legal advisers, ‘‘ What is the title 
of the machine and what is its intended use ?”’ no 
clear-cut answer was forthcoming. Consequently, 
the patent specification, when it appeared, was a 
medley of ideas relating to the construction and appli- 
cation of high-pressure steam engines, but deficient 
in any one claim which could establish a monopoly. 
Fig. 9 is a reproduction of the very congested 
drawing by which this specification was illustrated. 
Tt shows two stationary engines and a road carriage. 
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The small size of the boiler in all cases is a noticeable 
feature, and in F%g. 5 the boiler and the cylinder con- 
tained therein rocked as one unit on trunnions, thus 
resembling the oscillating cylinder engine which many 
years later was commonly employed in paddle-wheel 


steamships. In this particular design Trevithick 
suggested the use of two cranks at right angles, which 
was certainly a novelty in steam engine design. The 
small size of the boilers depicted could only have 
been rendered practicable by the employment of a 
steam blast, the advantage of which Trevithick had 
discovered in his Camborne road carriage experi- 
ments, but, strangely enough, this all-important 
feature is neither illustrated nor claimed verbally in 
the specification. Here, one feels, a golden oppor- 
tunity was lost, and in so far as this stimulus to com- 
bustion is practically essential to the success of a 
portable high-pressure steam engine, Trevithick had 
therein an invention which might well have been the 
subject matter for a valuable master patent. Trevi- 
thick was most certainly the originator of the steam 
blast, and as far back as 1802 in a letter to Davies 
Gilbert he was extolling its advantages. Another 
novelty, which he introduced into his engines at an 
early stage, was the heating of the feed water by the 
exhaust steam, but this, again, was not specifically 
mentioned in the patent specification. While the 
preparation of the patent specification was in process, 
Trevithick and Vivian were strongly advised to get a 
steam carriage constructed for exhibition purposes, 
and on this advice they at once proceeded to act. 
The engine and boiler for the carriage were con- 
structed and tried out at the Hayle Foundry and sent 
to London early in 1803. The cylinder was 5}in. 
diameter with a 24}ft. stroke. The boiler was drum- 
shaped, only 2ft. 9in. diameter and 2ft. 6in. long, the 
working pressure being 30 lb. per square inch. The 
coachwork was supplied by William Fulton, of 
Leather-lane, and there the carriage was assembled. 
According to Trevithick’s account book, the total 
cost was £210. The design presumably was very 
similar to that depicted in the patent specification, 
and, though no contemporary drawing has been dis- 
covered, the illustration given by Fig. 10, which 
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FIG. 10-—-LONDON ROAD-CARRIAGE, 1803 
appears in the Life written by his son, is probably 
accurate in its main features. The road carriage was 
much more successful than its Camborne predecessor, 
and, except when the fire bars shook loose, an adequate 
head of steam was maintained. It made many success- 
ful runs through the streets of London, sometimes 
achieving a speed of 8 or 9 miles an hour, and it is 
remarkable that this astonishing sight should have 
received no notice whatsoever in the newspapers of 
the day. This doubtless damped the ardour of the 
inventors, and, seeing no return for their outlay, 
they relinquished the trials, and sold the engine to 
drive a hoop iron rolling mill. But Trevithick at that 
time had plenty of other irons in the fire. Inquiries 
were pouring in for his engines. He had one installed 
in London boring brass cannon, another pumping 
water out of the foundations of a corn-mill some- 
where near Greenwich ; he had an engine in Derby- 
shire and another at Coalbrookdale, in which he 
showed his daring by working up to the unpre- 
cedented pressure of 145 1b. per square inch. This 
engine he used for demonstration purposes. It 
created considerable sensation, and many unbelievers 
who came to scoff went away chastened and con- 
verted. Stimulated by this success, Trevithick, in 
a letter to Gilbert in August, 1802, writes: ‘‘ If I had 
fifty engines I could sell them all here in a day and 
at any price I would ask for them, they are so highly 
pleased with it that no other engine will pass with 
them. The Dale Company have begun a carriage 
at their own cost for the railroad and are forcing it 
with all expedition.” If this rail locomotive was 
actually constructed it was the first of its species, but 
no record of its existence can be traced. 
(To be continued.) 








In our issue of December 23rd, 1932, we described and 
illustrated the “ Drax ’’ drawing block, manufactured by 8. C. 
and P. Harding, Ltd., of Denmark-hill, London. An improve- 
ment has now m made to this block in that it is arranged to 
fit within a handy waterproof satchel provided with a strap. 
A possible disadvantage of the earlier model that it was some- 
what bulky for carrying comfortably in the hand is now 
removed. Pencils, set square and compasses are enclosed in 


At the evening session of Thursday, April 6th, 
ti. a paper was read by Professor T. B. Abell, entitled 
‘* A Contribution to the Photographic Study of the 
Mechanism of a Ship’s Wake,” and two films were 
exhibited by the author. 


MECHANISM OF A SHIP’S WAKE. 


The purpose of this paper is to provide an introduction to 
a series of photographs taken with a cine-camera of the wake 
of a ship-shaped form. In the introduction reference is made 
to the classic work of Dr. Hele-Shaw on streamline action and 
other works of various authorities up to that of Mr. G. 8. Baker, 
recorded in the 1913 ‘‘ Transactions ’’ of the Institution. 

The preparation of the films shown originated in a wish to 
give students a photographie demonstration of the importance 
of eliminating the formation of eddies wherever practicable, 
because of the serious and continuous loss of energy arising from 
them. This led naturally to an attempt to examine the mechan- 
ism of the large eddying mass of water lying at the stern within 
the frictional belt. Mr. Baker had no the extent of the 
eddy region within the length of the model in two examples, 
but the paper is devoted mainly to the internal motion of the 
wake in the neighbourhood of the position occupied by the 
screw propellers. An endeavour is, however, made also to 
examine the character of the wake abaft the ship. In the paper 
the method of experiment is described and the range of velocity 
and character of the fluid given. The films are briefly described 
and eight typical photographs reproduced. 


Discussion. 


Sir James Henderson reminded the meeting of 
experiments carried out at the National Physical 
Laboratory, in which was used liquid of the same 
density as water, with a view to analysing the motion 
in the eddies themselves behind the deadwood in 
connection with aircraft work. The frictional wake 
problem, he said, had troubled naval architects for 
many years. Only average results were given by 
Pitot tube analyses, whereas it was desirable to 
know more about the rapid vortex motion in the wake. 

Dr. E. V. Telfer mentioned experiments, carried 
out in France some years ago, using models made of 
soap, which were placed in flowing water, to determine 
the natural streamline form. The eddy made recesses 
in the soap models, which corresponded with the 
results shown by Professor Abell by means of films. 

Professor Abell said that at first his experiments 
were intended to show students the form of eddy, 
but had developed into a study of the mechanism. 

The next paper was by Dr. P. Schilovsky, on 
“* Preliminary Calculations of the Sizes of Gyroscopes 
Required to Stabilise a Ship.” 


SHIP STABILISATION BY GYROSCOPES. 


The first portion of the paper, which was illustrated 
by models, is devoted to a discussion of the principles 
of the gyroscope and to the derivation of certain 
simplified formule for use in connection with the 
stabilisation of ships. The author then says :— 

Having in hand the formule we may calculate 
the mathematical aspect of the stabilisation of any 
suggested ship, small or large, not excluding the one 
whose name and photograph were to be seen in all 
periodicals and technical papers a few months ago, 
the “‘ Conte di Savoia.” 

The “ Conte di Savoia ” has three gyroscopes with 
dises of 6-5ft. radius, weighing 110 tons each. The 
moment of inertia, } M r?, for the three discs is there- 
fore approximately 216 foot-tons*. Taking the maxi- 
mum effective permissible angle of precession to be 
40 deg. on each side of the vertical, and the speed of 
rotation as 900 r.p.m., the following figures are 
obtained :— 


Angular vel. 


Gyroscope torque 
precession () Iw 


Time of ap yang 
through 80 deg. 


(radians). (foot-tons). (sec.). 
S. EE 19,093... 1-3 
0-6 11,456 2-3 
0-3 5,727 4-0 
0-2 3,818 6-5 
0-1 1,909 13-0 


As the vessel will be employed on the Trans- 
atlantic service, waves of 300ft. in length may be 
encountered, moving at a rate of about 40ft. per 
second, and with a height of 40ft. The periodicity 
of the waves may be 8, 10 or more seconds. 

The calculation of the vessel’s turning couple 
offers some difficulty, as the builders have not at 
present disclosed the necessary basic information. 

In view of the fact that all the recent ships of about 
50,000 tons displacement have had an extremely small 
metacentric height, it will probably introduce no 
great error in assuming that the metacentric height 
of the “‘ Conte di Savoia” is lft. At 6=7 deg., 
W H sin 0 therefore becomes 5760 foot-tons, and at 
6=15 deg., W H sin 0 becomes 12,480 foot-tons. 

Even when all the factors already mentioned 
favourable to the gyroscope are taken into considera- 
tion and a curve of wave-turning moments plotted, 
as already explained, the first impression given. by 
comparing these figures with those of 1909, 3818, 
and 5727, obtained for the gyroscopic torque, it 
would appear that the gyroscopes are insufficiently 
powerful for the very heavy seas which may be en- 
countered. A heavy sea of 10 deg. wave slope and of 





the new model within an inner waterproof satchel attached to 
the drawing block itself. 


10 seconds wave period is already approaching the 
limit or even beyond the power of the “Conte di 
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Savoia’s”’ gyros; under these conditions the gyros 
would be nearly striking the stoppers. 

It should, however, be borne in mind that the extra 
large dimensions of the vessel will expose her to 
couples of groups of mutually interfering waves, 
and that the navigating officer will not maintain the 
vessel in a position parallel to the wave crests. In 
addition, the control gyroscope in the Sperry arrange- 
ment can be made to “ hurry up ” the precession of 
the main instrument, and, although the motors 
creating the artificial acceleration are of small power 
compared with the force of the waves, they are by no 
means negligible. Large ships are likely to require 
gyroscopes of less relative size than vessels of small 
displacement. Presumably, in the case of the ‘‘ Conte 
di Savoia,” the constructors are convinced that 
these considerations justify the exceedingly low ratio 
of 0-66 per cent. for the weight of the gyroscopes in 
relation to the vessel’s displacement. 

In conclusion, it must be borne in mind that the 
control gyroscope, which may be called the brain of 
the Sperry system, is called upon to deal (a) with 
intermittent couples caused by the sea which are 
dynamically asymmetrical; (6) with the resulting 
gravitational couple of the ship, requiring the change 
of sign of precession regulating mechanisms at even- 
keel crossings ; and (c) with the pitching reaction of 
the ship on the gyroscope and on the ship’s roll 
when the devices regulating precession are in action. 
Further, (d) it must deal with the action on the gyro- 
scope when the ship is steered in a curved path in a 
direction opposite to the rotation of the disc, which 
will tend to cause the gyroscope to turn turtle. 
The “‘ Conte di Savoia ” does not use twin gyroscopes 
revolving in opposite directions and linked together. 

Unfortunately, until now (February, 1933) it has 
not been possible to obtain precise data about the 
action of her stabilisers as observed at sea, as no 
comparative records of wave slopes and periods and 
gyro angles of precession in response to them have 
been published, as far as the writer is aware. It seems 
that on her first return journey the ship encountered 
a gale. All that is known from the Press and an 
announcement of the Sperry Company is that when 
the ship began to heel severely, to 30 deg., when 
approaching Gibraltar, the gyroscopes were put into 
action, and they decreased the roll to 4 deg., 5 deg., 
and 6 deg.; this lasted six hours. It may be taken 
for granted that the stabilisers considerably improved 
the situation, but at the same time there is some dis- 
appointment from the physicist’s point of view ; 
neutrally suspended gyros (as used on the “* Conte 
di Savoia ’’) do not yield at all unless the precession 
has approached 90 deg., and one cannot easily explain 
what made the “ Savoia” heel as severely as she is 
said to have done. The writer is inclined to think 
that the gyros were sufficiently powerful, but that 
the pilot gyroscope controlling the couples applied 
to the precessing gyro failed to act quite satisfactorily. 

The design of this apparatus is represented in the 
technical Press as a simple turn indicator, recording 
angular velocities of the ship’s roli, without even 
any damping devices. Such an apparatus evidently 
cannot work satisfactorily without special provisions 
or a manual control on (1) waves which only produce 
very small oscillations of the ship when it must 
accelerate the precession, and (2) on waves which 
have heeled the ship, as explained above, to many 
degrees and evoked the gravitational momentum. 
In this last case the pilot gyro must first counteract 
the precession until an even keel is reached, arid then 
revise the action and accelerate the precession. If 
the pilot gyro must really be held responsible for the 
incomplete stability, and if everything else is in 
order, we may look forward hopefully to the future 
of gyroscopic stabilisation of ships, for the pilot gyro 
can be redesigned or its functions incorporated in the 
main gyroscopes. The important thing is that Messrs. 
Sperry have proved that we can now build very large 
gyroscopes which can be fitted in ships—a scientific 
and practical success which cannot be over-estimated. 


DISCUSSION. 


Sir James Henderson said that the stabilisation 
of ships by gyroscopes was first tackled by Schlick, 
and many had contributed to the science since then. 
The differences between the different inventions on 
the subject, apart from details of the gyroscopes, 
all related to the method of control of the precession. 
The only system which had had the necessary financial 
backing to reach the commercial stage had been the 
Sperry, used in the ‘‘ Conte di Savoia.” In applying 
gyroscopes to the stabilisation of ships no one could 
foretell the maximum couple to which the rotors 
would be subjected; one of the first requirements 
was a safety device to limit these stresses, and this 
was applied by the method of controlling the preces- 
sion. If the precession was stopped by locking the 
gyros the ship rolled as if the gyros were absent, 
and the stresses on the gyros were well within 
the safe limit. If the gyros were free to precess, 





and the precession was resisted, the ship rolled 
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much less than before, but the stresses on the 
gyro were higher and there was for each gyro 
a limiting resistance, depending upon the velocity 
of precession, which determined the maximum 
safe stresses on it and the maximum damping of 
the roll. In criticising the gyroscopic damping 
produced in any ship, therefore, one must necessarily 
deal with the stresses on the gyroscopes and the factor 
of safety allowed. It was quite easy, on paper, to 
design an installation to prevent rolling entirely, 
which necessarily involved no resistance to precession, 
but anyone with experience of a ship in a gale would 
be very chary of guaranteeing the safety of the 
gyroscopes without some control on the precession. 
The differences between the different systems all 
related to that control of precession. He had a 
system of his own for controlling it. 

Dr. A. L. Rawlings (of the Sperry Company) 
supplemented the paper by referring to his experience 
of two trips across the Atlantic on the ‘“‘ Conte di 
Savoia.” In the first place, he did not agree with 
some of the statements in the paper regarding the 
nature of the waves or the wave action on the ship. 
In mid-ocean there was not a regular train of waves 
in constant direction with more or less constant 
amplitude. The waves started from different sources 
and interfered with one another, resulting in a 
broken, confused ‘kind of sea which practically 
defied calculation. It was suggested by Dr. Schilovsky 
that instant by instant one should oppose the couple 
due to the waves by a corresponding and opposite 
couple due to the gyroscope and so secure complete 
stabilisation. That was not what the Sperry apparatus 
tried to do, however. The Sperry stabiliser behaved 
in the same kind of way—it might differ in amount— 
as bilge keels ; it put up a resistance which depended 
on the velocity of roll. If the ship were not rolling, 
no matter what the waves were doing, the Sperry 
gyro did nothing. The gyro was nothing like so 
large as Dr. Schilovsky would propose. It was 
suggested in the paper that the gyros in the “‘ Conte 
di Savoia” were rather small for their job. They 
were too small to give complete stabilisation, 
such as Dr. Schilovsky would propose, but they 
were never intended to give complete stabilisation ; 
they were intended only as dampers of an oscillation 
started by the waves. Dr. Schilovsky had expressed 
disappointment with the performance of the “* Conte 
di Savoia” stabilisers, but no one connected with 
the ship or with the Sperry Company whom Dr. 
Rawlings had met was in the least disappointed ; 
on the contrary, all were very pleased. By reducing 
the roll to less than 6 deg. the company had more 
than fulfilled its contract, and had become entitled 
to a very substantial instalment of the price of the 
apparatus, which the shipping company had paid ; 
that was proof that the Sperry Company had done 
what it had set out to do. The attempt to secure 
more complete stabilisation, taking into account the 
size, the cost, and the power required to drive 
the equipment, would be a very: expensive kind of 
amusement ; moreover, in the view of most people, 
it was not necessary. There was a very great differ- 
ence between a roll of 30 deg. and a roll of 6 deg. 
When there, was a roll of 30 deg., walking became 
mild acrobatics, and one could not even lie in bed 
without exercising some vigilance ; but a ship with 
a roll of only 6 deg. was very comfortable. It was 
not proposed to render it possible to play billiards 
in the middle of an Atlantic storm. 

Particulars of the Sperry system had been pub- 
lished during the last few months in the technical 
Press,* and although Dr. Schilovsky had rather 
suggested that it had been misrepresented, the 
descriptions, so far as he (Dr. Rawlings) had seen 
them, were in detail practically correct. The control 
of the gyro, as Sir James Henderson had men- 
tioned, was the essential and most important feature, 
and it was a simple turn indicator, as Dr. Schilovsky 
had proposed. It had no damping arrangement, 
and it just indicated the angular velocity of roll 
and allowed the gyroscope to precess accordingly. 
A very important feature was the use of brakes to 
slow up the precession or to stop it altogether. The 
brakes acted on water-cooled drums. There was 
instantaneous starting of the precession ; there was 
a motor to overcome the inertia of the whole gyroscope 
round its trunnions, and afterwards the brakes came 
into action and absorbed the energy, for a damper of 
oscillations must be capable of absorbing energy. 

Commenting on Dr. Schilovsky’s statement that 
he had not received full details of the performance 
of the “Conte di Savoia,” Dr. Rawlings said that 
neither had anybody else. The reason was that as 
the result of an accident on the first trip, five out 
of six large dynamos were put out of commission ; 
sea water had got to them. The ship had spent very 
little time in port, so that it was almost impossible 
to get the electrical gear into running order, and they 
had not been able to provide the full supply of power 
for running the three large gyros at the proper speed ; 
until that was done over a reasonable period it would 
be premature to issue a statement. 

Dr. Schilovsky did not reply to the discussion, but 
thanked the speakers for their mild criticism. 

The President was in the chair when the meetings 
were resumed on Friday morning, April 7th. 

It was announced that 119 new members, asso- 


ciates, and students had been nominated for election, 
together with 38 transfers from one class of member- 
ship to another. These were duly sanctioned. 


WatTER-TUBE BorLERs. 

The following paper was then read and discussed : 
—‘* Naval Water-tube Boilers: Experiments and 
Shop Trials,” by Engineer-Captain 8. R. Dight, R.N. 
An abstract is given on page 434. 


Discussion. 

Engineer Rear-Admiral H. A. Brown said that 
whilst the work described represented an endeavour 
to meet the peculiar difficulties and requirements of 
the Royal Navy, it was hoped it would be some 
assistance in mercantile marine work. 

Sir Harold Yarrow, paying a tribute to the research 
work carried out by the Admiralty, said it was not 
generally appreciated to what extent the engineering 
industry benefited from that work, the results of 
which were felt throughout a much wider field than 
warship construction. One instance was that modern 
methods of oil burning, now so successful in both the 
Navy and the Merchant Service, undoubtedly had 
their origin in the research work carried out by the 
Admiralty many years ago. The author’s observa- 
tion that the water in the fire row tubes might some- 
times be in an upward and sometimes in a downward 
direction confirmed experiments made by Messrs. 
Yarrow a short time ago on a Yarrow boiler, when a 
glass window was inserted in the steam drum for 
inspection purposes. The boiler was only worked at 
a low pressure, but it was interesting to observe that 
in some tubes in the fire row the direction of water 
was upwards and in others downwards. It did not, 
however, matter which way the water circulated, as 
it was known that from low to very high ratings there 
was a definite circulation in each tube, either up 
or down. 

It was important for reasons of economy to main- 
tain a high degree of superheat at cruising speeds 
when the boiler was working at a low rating. One of 
the recent Dutch destroyers fitted with high-pressure 
Yarrow boilers had a superheater on one side only 
and a regulator control in the uptake, so that at 
cruising conditions the gases could all be diverted 
through the superheater side of the boiler, whereas 
the side opposite to the superheater would, of course, 
still pick up radiant heat. On the trials of that 
destroyer burning 1-195 lb. of oil per square foot of 
generating heating surface, the steam pressure was 
411 lb., and the steam temperature 675 deg. Fah. 
With the same boiler burning 0-272 lb. of oil per 
square foot of generating heating surface, but with 
the generator closed, the steam pressure was 410 lb. 
and the steam temperature 662 deg. Fah., showing 
practically constant steam temperature over a wide 
range of evaporation. 

Some particulars were also given of the boilers of 
the flotilla leader ‘‘ Dubrovnik,’ completed last 
year by Messrs. Yarrow for the Royal Yugo-slav 
Navy. This vessel is fitted with three Yarrow boilers, 
but with the burners placed along the side of the 
boiler instead of at the end as is usual. This method 
of side-firing has for some time been adopted in the 
merchant service, as, for instante, in the case of the 
Yarrow boilers installed in the ‘ Strathnaver,” 
‘* Strathaird,” ‘‘ Conte di Savoia,” &c. One advan- 
tage of side-firing, said Sir Harold, was a more equal 
distribution of heat in long boilers. The length of 
each boiler in the ‘‘ Dubrovnik” was 18ft. 7in. 
between extreme tube centres. Apart from the 
increased efficiency obtained from the air heaters 
fitted to that vessel, there appeared a distinct gain 
in efficiency, owing to the burners being placed along 
the boiler rather than if they had all been concen- 
trated at one end. Another advantage claimed for 
the side-firing boiler was that length was economised. 
In the case of the “ Dubrovnik ” there were three 
boilers, each in a separate stokehold, the total length 
of the boiler-rooms being 84ft., and the total generat- 
ing and superheating surface of the three boilers 
41,500 square feet. In the case of a typical modern 
torpedo-boat destroyer—for instance, the recent 
Dutch destroyers—the total length of the boiler- 
rooms with three boilers (end fired), each in a separate 
compartment, was about 80ft., the generating and 
superhéating surface being 27,000 square feet. In 
other words, for the same total length of boiler- 
room, about 50 per cent. more boiler power was 
obtained in the case of the “ Dubrovnik” design 
with the oil burners situated at the side than was the 
case with end firing. 

Engineer-Commander C. J. Hawkes said that 
some years ago he analysed certain tests on a three- 
drum boiler, and found after he had spent several 
weeks on it, that the transmission of heat in the tube 
nests, which really meant transmission by 4 certain 
amount of radiation and convection, was represented 
by the expression log K=0-535 log V d— 1-63, where 
K was the B.Th.U. per foot per minute per hour per 
degree Fahrenheit, V was the average velocity in 
each row, and d the diameter in feet. That expres- 
sion was intended to include external radiation, and 
at the same time assumed average values of specific 
heat and thermal conductivity of the gas. It was 
obtained from trial and error. Having attempted 
to apply that formula to the boiler trials of the 
“‘ Sussex,” he suggested that the temperatures re- 


Engineer Rear-Admiral W. M. Whayman also 
emphasised the value to the country generally of the 
research work done by the Admiralty in connection 
with boiler performance. The author’s figure of a 
steam speed of 100ft. to 150ft. per second through 
the tubes at full power appeared to be about double 
the speed normally used in practice. 

Professor Cave-Brown-Cave said there was no 
very conclusive evidence in the paper as to how far 
it really was important to get a definite known 
circulation through each individual tube or how far 
engineers were justified in going on with the present 
comparatively casual system of circulation. He should 
have thought that a great deal was to be gained by 
having a carefully designed and organised circulation. 

Mr. J. Hamilton Gibson said the author had shown 
a careful discrimination between generating surface, 
superheater surface, and total tube surface. Neverthe- 
less. it was all heating surface, and some authorities 
took that total surface in fixing the safety valve area. 
It was well known that representatives of the Institu- 
tion had been investigating that matter, and it was 
understood that the registration societies had agreed 
that safety valve area for superheated steam should 
be governed by superheat temperature, and not by 
the tube surface of the superheater. 

Mr. John Reid said if any decent Scotch boiler 
could not do 2} times better than what the author 
had shown in certain zones of the furnace, it would be 
hopeless. The author was struggling for a more 
efficient method of oil burning, and that had been a 
line of development which he himself had been 
advocating for some years. Owing to the fact that 
in the Navy one was not allowed to go above 1000 lb 
per sprayer and 750 lb. per sprayer in the marine 
service, it was necessary to put in a large number of 
sprayers to get the total oil burned in the furnaces. 
Whilst it was impossible properly to atomise over 
1000 Ib. through a small hole drilled in the centre of 
a button, a further trouble concerned the air delivered 
behind the oil, and that was even more important 
than the sprayer effect. It was impossible to put 
ten or twelve furnace fronts into a common air box 
and regulate the air to all the fronts, and therefore 
he advocated fewer sprayers giving a larger output 
per hour. On the ‘‘ Bremen ”’ there were only seven 
sprayers, and in other cases only five, and the air 
pressure was only lin. or ljin. In other words, the 
effort in those cases had been made to obtain maxi- 
mum furnace efficiency and maximum combustion 
efficiency. 

The author, replying to the discussion, said, in 
connection with Sir Harold Yarrow’s remarks, that 
the results in the paper had been put forward merely 
as the result of experiments, and not as indicating 
that there was something dangerous about the 
boilers. The experiments showed what was happen- 
ing and enabled the necessary steps to be taken to 
deal with the situation. In reply to Professor 
Hawkes, he emphasised the point that the data were 
not such as could be used in an academic sense, 
because a boiler was not a piece of academic 
apparatus. Therefore, the data were not intended 
to be used to carry out an analysis of an academic 
nature, because the circumstances were far too 
complicated. With regard to downcomers, experi- 
ments were carried out with a Pitot tube in an old 
type of boiler, both with the downcomers in use 
and afterwards with the downcomers plugged, but 
there was no difference in the circulation. At the 
same time, he did not suggest that that experiment 
was convincing. As to the calculation of the velocity, 
he thought he had made it clear that in each case 
the rate of flow was in terms of feet of water 
per second. As a matter of fact, it might be only 
three-fifths water and, therefore, he felt that it was 
better to give the velocity expressed in terms of 
feet of solid water per second. 

(To be continued.) 








STEEL DRILLS FOR MINING. 


At the Institution of Mining and Metallurgy on 
Thursday, April 20th, Dr. W. H. Hatfield had much of 
interest to say with regard to “‘ Drill Steels for Mining 
Purposes.” A perfect drill steel, he said, would have 
sufficient hardness to resist the blunting action of the 
rock, and, at the same time, a toughness capable of 
withstanding the repeated shocks of hitting the rock. 
The requirements of the steel used for the drill were 
that it must be capable of hardening to take a good edge 
and must not be brittle; it must be easy to forge and 
difficult to spoil in heat treatment ; it must be economical 
in use. Another characteristic of importance was that the 
steel should be reasonably cheap owing to the losses 
incurred by breakage through ill-usage, loss underground, 
and spoiling in sharpening. Dr. Hatfield pointed out that 
very frequently the facilities for sharpening the drills 
were of the crudest, while there was not usually a personnel 
available for supervising the operations of hardening. 
These factors militated against the use of a high-grade 
material. Most failures, he said, were caused by wear. 
If the drill was kept in use when blunt the impact was 
more severe, since the penetration of the tool became 
almost nil and unnecessary breakage was the result. 
Speaking generally, he thought results were reasonably 
good in reference to the cost of steel per unit of work done. 
But this cost, he considered, could be lessened where the 
steel was properly understood and well-controlled harden- 
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corded by the author were 400 deg. to 500 deg. too 
high. 


ing was carried out. 
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The L.M.S. 


Compounds. 


By F. W. BREWER, A. Inst. Loco. E. 


A ee generally speaking, locomotives of 
‘4X the single-expansion order are still predominant 
in this country, and on the L.M.S.R., as elsewhere, 
nevertheless, that line has successfully employed a 
number of compound engines on the “ Smith ” three- 
cylinder plan for the past thirty-one years. 

Bearing in mind that the Webb three-cylinder.and 
four-cylinder compounds, and the Worsdell-von 
Borries two-cylinder type, together with certain odd 
examples (numbering collectively nearly 800 passen- 
yer and goods locomotives), have either been broken 
up or rebuilt as simples, it is a matter of considerable 
interest that the system in question should have 
survived all the others and still be in use at the 
present day. 

When, in 1902-3, Mr. 8. W. Johnson, then locomo- 
tive superintendent of the Midland Railway, con- 
structed at Derby five 4-4—0’s (Nos, 2631-2 in 1902 
and Nos. 2633-5 in 1903), on the compound system 





speaking, these features are still employed in the 
L.M.S.R. engines, but are controlled on Mr. Deeley’s 
plan. 

Mr. W. M. Smith, who died in 1906, was in 1898 
on the staff of Mr. Wilson Worsdell, the locomotive 
chief of the N.E.R., with headquarters at Gateshead. 
Mr. Worsdell had continued the practice of his 
brother, Mr. T. W. Worsdell, in building two-cylinder 
compounds down to 1892, but in the same year he 
elected to try single-expansion in a batch of twenty 
new 4-4-0’s, numbered 1620-1639, which had 19in. 
by 26in. cylinders, 7ft. 1}in. coupled wheels, and 
175 lb. pressure. The first one of this series was 
turned out in 1892, and the remainder in 1893. At 
the same time, for purposes of comparison, an odd 
engine, No. 1619, was constructed as a two-cylinder 
compound, with one 20in. high-pressure cylinder and 
one 28in. low-pressure cylinder, having a piston stroke 
of 26in. In all other respects, apart from compound- 














JOHNSON THREE-CYLINDER COMPOUND LOCOMOTIVE, 1902 


invented by Mr. W. M. Smith on the N.E.R. in 1898, 
he may be said virtually to have inaugurated a new 
era in British locomotive compounding. So satis- 
factory were these engines considered, that Mr. 
Johnson’s successor, Mr. R. M. Deeley, who was 
appointed in 1903, built during the years 1905-9 
forty further 4-4-0’s on the same, but slightly 
modified, system. In 1907 the series of forty-five 
engines were re-numbered consecutively by Mr. 
Deeley 1000-1044, and of these, the first five, Nos. 
1000-1004, were formerly 2631-2635, Mr. Johnson’s 
engines being given five of the numbers originally 
included in those of thirty of Mr. Deeley’s own engines 
built in 1905-6, and then numbered 1000-1029. 
These thirty became Nos. 1005-1034 in 1907, and the 
remaining ten engines, five of which were turned out 
in 1908 and a like number in 1909, bore Nos. 1035- 
1044. 

After 1909 no more compounds were built for the 
Midland Railway for about fifteen years, owing 
probably to the reason that, with the ten large 
simple 4-4-0’s of Mr. Deeley’s ‘‘ 999 ”’ class and the 
reconstruction by him of many of the older Johnson 
express engines, the stock of passenger tender loco- 
motives was sufficient for the time being. In 1924, 
however, Sir Henry Fowler, then deputy and after- 
wards Chief Mechanical Engineer of the L.M.S.R. 
(having previously followed Mr. Deeley at Derby), 
decided to adopt the type, and he eventually put 
190 further examples into service down to 1927. 
Five additional ones were, however, completed in 
1932, at Derby, thus bringing the present total 
number of “Smith” compound 4-4-0’s up to no 
fewer than 240 on the L.M.S.R. Of Sir Henry 
Fowler’s engines, forty-five, Nos. 1045-1089, were 
built at Derby in 1924, and another twenty-five, 
Nos. 1090-1114, followed in 1925-6, in which period 
also twenty, Nos. 1115-1134, were turned out at 
Horwich. Both the North British Locomotive Com- 
pany and the Vulcan Foundry each supplied twenty- 
five engines, those of the former company bearing 
Nos. 1135-1159 being delivered in 1925, and those of 
the latter, Nos. 1160-1184, in 1926. The Vulcan 
Foundry also secured a contract for fifty more in 
1927, and these were numbered 1185-1199 and 900- 
934. The Derby-built five of 1932 are Nos. 935-939. 

It is not too much to say that the construction of 
this comparatively large number of compound loco- 
motives on what may now be termed the “ Smith- 
Deeley ” system was in itself ample confirmation—if 
such were needed—of the success of that system. 
To use an Irishism, its success was due to its .virtual 
simplicity. It will be of interest therefore briefly to 
relate the progressive stages in the development of 
the L.M.S.R. three-cylinder compound engines, as 
based on the initial N.E.R. example, No. 1619, of 
1898. Mr. Smith’s aim (as he himself informed the 
writer) was to produce & compound locomotive on a 
general utility principle, so as to remove the former 
objections to such an engine. He therefore designed 
it so that it could be operated either as a compound, 
as & semi-compound, or, again, as a simple. Broadly 








ing, No. 1619 was said to have been identical with the 
** 1620's,” though, as a matter of fact, it had a work- 
ing pressure of 200]b. Apparently, it was not a 
complete success, and when, in 1898, Mr. Worsdell 
decided to make a practical test of the Smith three- 
cylinder system, he selected No. 1619 for that purpose. 
In its new form it was entirely satisfactory from the 
first, although, for some unexplained reason, it was 


-never multiplied on the North-Eastern line. Never- 


theless, it worked for about thirty-two years, having 
been withdrawn in October, 1930. It had one inside 
high-pressure cylinder, 19in. by 26in., and two out- 
side low-pressure cylinders, 20in. by 24in., driving 
four-coupled 7ft. lfin. wheels. The cranks of the 
external cylinders were at 90 deg. to each other, while 
the single-throw crank of the middle cylinder bisected 
the obtuse angle between them, or, in other words, 
stood at 135 deg. to each of the low-pressure cranks. 





Operated as a compound, live steam at starting was 
admitted to all three cylinders—to the high-pressure 
direct, and to the low-pressure, at a predetermined 
pressure, through a reducing valve fixed on the 
right-hand side of the smoke-box. This valve could 
be controlled from the cab. On the first exhaust 
from the high-pressure cylinder taking place, the 
live steam to the low-pressure cylinders was auto- 
matically cut off, but if it happened that the pressure 
of the exhaust fell below that predetermined by 
the reducing valve, the pressure was automatically 
restored by a supply of steam from the boiler so 
that the horse-power developed by the low-pressure 
cylinders was maintained. At the same time, the 
maximum pressure allowed in the low-pressure steam 
chests could not be exceeded. To prevent excessive 
forward pressure or unnecessary back pressure 
on the high-pressure piston, which would occur at 
starting in some positions of the engine, a non-return 
valve was fitted at each end of the high-pressure 
cylinder, by means of which, in the event of the 
pressure in that cylinder being lower than that in 
the receiver, steam could pass to either side of the 
high-pressure piston. For semi-compound working, 
the driver compressed the spring of the reducing 
valve, by so doing augmenting the pressure in the 
low-pressure cylinders. Further compression of 
the spring changed the engine into a simple, boiler 
steam being then supplied to the low-pressure 
cylinders, the high-pressure piston being placed in 
equilibrium. Normally, of course, the engine was 
operated as a compound, and it was only when extra 
power was required that either the semi-compound 
or the simple method was employed. But in no case 
could steam at boiler pressure be admitted to the 
low-pressure steam chests. 

Some idea of the capabilities of No. 1619 as a 
three-cylinder compound may be gathered from the 
fact that on September 6th and 10th, 1898, the 
engine worked the 10 a.m. “Scotsman.” The loaded 
weight of this express behind the tender was officially 
estimated to be 372 tons on each occasion, and it 
was hauled by No. 1619 from Newcastle to Edinburgh 
—124} miles—at a mean speed of 48-3 m.p.h., as 
compared with 47-2 m.p.h., the booked rate. Corre- 
spondingly excellent work was done with other trains 
by this 53-ton engine. 

Adverting now to the five Johnson engines on 
the Midland Railway, which were the next ‘‘ Smith ” 
three-cylinder examples following No. 1619, these 
also had 19in. and 2lin. cylinders, but with a piston 
stroke for all three of 26in. The engines were fitted 
with Smith’s reducing valves, and with independent 
high-pressure and low-pressure reversing gears. The 
driving wheels were 7ft. in diameter. The boiler 
pressure was 195]b., the total heating surface of 
the boiler (which had a Belpaire fire-box without 
water tubes) was 1598 square feet, and the grate 
area 26 square feet. One engine had “Serve” 
tubes, by which the heating surface was increased 
to 1719-8 square feet. Each engine weighed 59} 
tons (adhesion, 38 tons 17 cwt.), and had a double- 
bogie tender weighing (loaded) 52 tons 12 cwt. 
These engines hauled express passenger trains between 
London and Leicester, and between Leeds and 
Carlisle, which work they performed very economic- 
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This disposition of the cranks, which gave a good 
turning moment, has been adopted in all the “‘ Smith” 
three-cylinder compounds since built. As recon- 
structed in 1898, No. 1619 had a total heating surface 
of 1324 square feet, of which 34 square feet were 
provided by three sets of cross water tubes, 1jin. 
in diameter and seven in each set, in the fire-box. 
The grate area was 23 square feet and the working 
pressure 200 lb. per square inch. In running order, 
the engine weighed 53 tons, and had 35} tons on the 
four-coupled wheels. The water tubes were subse- 
quently removed (making the heating surface 1290 
square feet), and the steam pressure was reduced to 
180 1b. When then re-boilered, the engine weighed 
53 tons 6 cwt., with 35 tons 16 cwt. available for 
adhesion. Three sets of the Stephenson motion were 
employed for operating the valves; the valve of the 
high-pressure cylinder was of the piston type, 8in. 
in diameter; but the low-pressure cylinders had 
ordinary flat valves. 

The three different methods of working the engine 
to which reference has been made were as follows :— 





ally. The coal consumption of No. 2631 (now No. 
1000) worked out at well under 3 lb. per indicated 
horse-power, and with a comparatively light load 
was as little as 2:16 lb. Besides being good starters, 
they accelerated rapidly, and could attain very high 
speeds, a maximum of 91-8 for two successive miles 
having been recorded with No. 2632 (now No. 1001) 
in 1903. The load behind the tender was 240 tons. 
The “Smith” compound system, per se, having 
proved to be very efficient, Mr. R. M. Deeley, Mr. 
Johnson’s successor, in the forty engines of his own 
design, decided to simplify it in one or two details. 
He employed a single reversing gear, and while 
retaining the non-return valves for the high-pressure 
cylinder, he did away with the redueing valve 
arrangement. In place of the latter, Mr. Deeley 
provided the head of the regulator in the dome 
with three steam ports, one communicating by a 
small auxiliary pipe with the low-pressure cylinders, 
and the other two with the main steam pipe and the 
high-pressure cylinder. The regulator was of the 
usual gridiron type, with a jockey valve on the back. 
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On moving the regulator handle for starting purposes, 
the jockey valve on the back of the main valve 
gradually uncovered two of the said ports, the one 
leading to the auxiliary pipe, and the other by the 
by-pass to the main steam pipe, so that the steam 
was admitted to all three valve-chests, the engine 
then working as a simple. Moving the driver’s 
handle about 30 deg. from the shut position closed 
the auxiliary port, steam being thereafter supplied, 
through the usual opening in the main valve, to the 
high-pressure cylinder only, thus causing the engine 
to work as a full compound. To return to simple 
and semi-compound working whilst the engine was in 
motion, the regulator handle was put back to the shut 
position. Semi-compound action came into force 
when the jockey valve was moved so as to allow more 
steam to pass to the high-pressure cylinder, augment- 
ing that still going direct to the low-pressure cylinders, 
but in a lesser degree. 

Mr. Deeley gave his compounds 220 lb. pressure 
(afterwards reduced to 200 lb.), 1458-3 square feet. of 
heating surface, and a grate area of 28-4 square feet. 
The weight of the engines was 59 tons 16 cwt., and 
that of the tenders, which were six-wheeled, 42 tons 
18 ewt., and similar tenders were afterwards supplied 





pounds, which have 7ft. wheels, and all of which 
engines now work at 2001b., the tractive power at 
80 per cent. is 21,840 lb. The five Johnson engines 
were, by the way, early fitted by Mr. Deeley with his 
differential regulator, in place of the Smith reducing 
valves. The present complete series of 240 engines 
have Belpaire fire-boxes and superheaters. 

It should be added that the engines are provided 
with vacuum destroying valves, one for each cylinder, 
to prevent the entraining of grit when the engine is 
running without steam, the valves being in com- 
munication with the respective exhaust passages of the 
cylinders. The high-pressure cylinder is fitted 
(apart and distinct from the non-return valves) with 
a by-pass valve at each end, for the purpose of 
relieving the piston of excessive compression whilst 
the engine is coasting with the regulator shut, and 
this cylinder is also equipped with spring-loaded water 
release valves, which come into action at a pressure 
about 30 lb. above the boiler pressure. All but two 
of the compounds are now running with self-balanced 
high-pressure crank axles, 

It will thus be seen that the design of these engines 
has been carefully worked out, in order to ensure their 





success. One great advantage of the Smith system is 








FOWLER’S THREE-CYLINDER COMPOUND LOCOMOTIVE, 


to the five Johnson compounds. The fitting of super- 
heaters to the Deeley series began in 1913, with con- 
siderable advantage in the way of economy, No. 1040, 
for instance, showing a saving in coal consumption of 
25-9 per cent., as compared with No. 1039, a non- 
superheated compound. Since then all the engines 
have had superheaters, those brought out by Sir 
Henry Fowler being built -with them. It will be 
noticed from the illustrations that Mr. Deeley re- 
designed the outside footplating, raising it so as to 
clear the coupling rods, and fitted his engines with 
extended smoke-boxes and cabs of an improved 
pattern. The Johnson batch are now similar in 
appearance, as are also Sir Henry Fowler’s compounds. 

The latter differed chiefly from those of his pre- 
decessor in having 6ft. 9in. four-coupled wheels and 
200 Ib. steam pressure. The grate area remained at 
28-4 square feet, but the total heating surface was 
increased to approximately 1604 square feet, of which 
290 square feet were contributed by a twenty-one- 
element superheater. The weight of the Fowler 
engines of 1924 was 61 tons 14 ewt., but that of some 
of the later examples, such as those constructed by 
the Vulcan Foundry, is 62} tons. The original 
tenders weighed 45 tons 18 cwt.; those now attached 
to the engines weigh 42? tons, and carry 5} tons of 
coal and 3500 gallons of water. With 19in. and 2lin. 
by 26in. cylinders, 6ft. 9in. driving wheels, and 200 Ib. 
pressure, the tractive effort at 80 per cent. of that 
pressure, referred to the low-pressure cylinders, is 
22,649 Ib. In the case of the Johnson-Deeley com- 
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its adaptability to work light and heavy loads alike 
in an efficient manner, contrary to the usual dictum 
that compounding, to be successful, should be 
employed only when the conditions call for virtually 
continuous hard pulling. Another feature of the 
engines is their increased simplicity of operation with 
the Deeley type of regulator, and the drivers are 
further assisted by the provision in the cab of a gauge 
which shows the pressure prevailing in the low- 
pressure steam chests while the engines are at work. 
These compounds are in no sense, however, com- 
petitors with the famous and much more powerful 
three-cylinder, single-expansion, 4—6—0 ‘‘ Royal Scots.” 

The five new compounds, Nos. 935-939, were, of 
course, built under the régime of the present chief 
mechanical engineer, Mr. W. A. Stanier, whom the 
writer has to thank for bringing his information up 
to date. 

The Smith system is also in use on the L.N.E.R. 
and on the Great Northern Railway of Ireland. The 
L.N.E.R. examples are four ‘ Atlantics,’’ which were 
built in 1905-6 for the former Great Central line, and 
which retain the Smith reducing valves. The Great 
Northern of Ireland three-cylinder compounds con- 
sist of five 4-4-0’s ; these have the Midland pattern of 
regulator and work at 250 Ib. per square inch. They 
were constructed last year by Messrs. Beyer, Peacock 
and Co., and have 17}in. and 19in. by 26in. cylinders 
and 6ft. 7in. wheels. A two-page general arrangement, 
with other illustrations, was given in THE ENGINEER of 
January 27th, 1933. 








Overhead Line Towers—Earth Resistances. 


By G. F. TAGG, 
VLECTRICAL transmission by overhead lines has 
4 many problems which are peculiar to this method 

of transmission. and also many which are common to 

all methods, although they may be presented in a 

different form. Among the latter may be included the 

question of earthing and earth resistances. Earthing, 
or connecting to earth, enters into all schemes of 
electrical transmission, but takes a somewhat different 
form and has more functions to perform in the case of 
overhead line transmission than in other systems. 
Transmission lines are supported on towers which 
are usually of steel, and each tower is, of course, con- 
nected to the main body of earth through being 
embedded in it. Each tower thus has a resistance to 
earth, which is the resistance to flow of current from 
the tower to the earth. In the event of a fault on the 

line current will flow from the line to the earth vid 

one of the towers, and thus the resistance to earth of 

the towers is of importance. In most cases the steel 
towers are bonded together by a conductor known in 
this country as the earth wire and in America as the 





ground line. The presence of this earth wire is of 
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considerable assistance in the adequate protection of 
the line, but it will be shown later that it considerably 
complicates a study of the earth resistances. 

It is necessary that the individual resistances to 
earth of the towers be maintained as low as possible 
for the following reasons :— 


(1) In the: event of a fault to earth on the line 
sufficient current must flow to carth from the fault 
to operate the protective gear. 

(2) In the event of a lightning discharge pro- 
ducing a surge on the line, this surge is rapidly 
attenuated if the resistances to earth of the towers 
are uniformly low. 


(3) If there is a direct lightning stroke or dis- 
charge on to a tower, a very high current, amounting 
to many thousands of ampéres, will momentarily 
flow to earth down the tower, and if the earth 
resistance of the latter is high the tower may be 
raised to such a high potential above earth, and 
above the line, that there may be a flash over the 
insulators with resulting damage. . 












(4) In the case of an earth fault, low resistances 
to earth tend to reduce the inductive interference 
with neighbouring communication circuits. 







It is thus important to obtain a low resistance to 
earth and also to maintain it. To do this, it is neces- 
sary to understand the nature of an earth resistance 
and how this resistance may be measured. 








NATURE AND VALUE OF AN EARTH RESISTANCE, 






The resistance to flow of current from a tower to 
earth consists almost entirely of that of a body of 
earth surrounding the tower footings. If a curve of 
total resistance against distance from the tower be 
plotted the result will be as shown in Fig. 1. The 
resistance increases with distance, but the rate of 
increase becomes less the greater the distance and 
finally becomes negligible. Although theoretically) 
the resistance is continually increasing with distance, 
a point is reached in practice beyond which any 
increase is negligible. Thus the tower footings may 
be considered as surrounded by a body of earth of 
definite dimensions contributing to the resistance. 
The represertation of this body of earth on the surface 
will be termed the resistance area. 

The actual value of the resistance will depend on 
the size of the resistance area and the specific 
resistance of the soil. The latter varies very con- 
siderably with the type of soil and the moisture 
content. 

The soil is not, in general, homogeneous, and the 
previous remarks regarding the resistance area of an 
electrode are based on the assumption of uniform 
specific resistance. If the soil surrounding the elec- 
trode is far from homogeneous, some modification of 
the resistance area may result. 



























POTENTIAL GRADIENT. 


Another factor which must be taken into account 
in any consideration of the earth resistance of an 
overhead line tower is the potential gradient which 
may be present in the earth in the vicinity of the 
tower in the event of a fault current flowing. The 
curve given in Fig. 1 is a curve of resistance against 
distance, but since the total current flowing is con- 
stant it can equally well be considered to be a curve 
of potential difference against distance, and thus the 
slope of this curve will give the potential gradient at 
any point. From a point of view of safety, the 
potential gradient must be kept low. This means that 
the slope of the curve in Fig. 1 must be low, and thus 
that the size of the resistance area must be large. 
To obtain a large resistance area it is necessary to 
use a large or, at any rate, a distributed earth con- 
nection, obtained by the use of several plates or pipes 
in parallel and spaced at the correct distance apart. 






MEASUREMENT OF AN EARTH RESISTANCE. 


When measuring the resistance of an earth con- 
nection there are several points which must be con- 
sidered. The resistance is electrolytic in character, 
and thus the use of direct current for the measurement 
would introduce errors due to electrolysis. It is 
therefore necessary to use alternating current. Again, 
the resistance consists of that of a body of earth 
surrounding the electrode, and the whole of this body 
of earth must be included in the 'measurement. Stray 
currents may be present in the soil and may introduce 
errors into the readings of the measuring instruments, 
unless means are provided to eliminate them. 

Many methods have been devised, from time to 
time, for this form of measurement, but another 
practical difficulty which appears is that it is neces- 
sary to use auxiliary earth connections to complete 
the testing circuit and these generally have a high 
resistance compared with that under test. The most 
accurate method is that known as the “fall of 
potential ” method, illustrated in Fig. 2. A measured 
current is passed through the earth between the earth 
connection under test and an auxiliary earth con- 
nection C. The voltage drop between the earth 
connection under test and a second auxiliary earth 
connection P is indicated on a voltmeter. The 
quotient of the voltage drop and the main current 
gives the resistance of the earth connection under 
test. If alternating current is employed for this 
test any electrolytic effects are eliminated. This 
method also has the advantage that the resistances 
of the auxiliary earth connections do not directly 
affect the measurement. The auxiliary earth con- 
nection C is in the circuit of the main current, and 
thus is a factor determining the value of this current 
and of the voltage drop across the earth connection 
under test. The actual value of this auxiliary earth 
connection does not, therefore, enter into the measure- 
ment. The auxiliary earth connection B is in series 
with the voltmeter used for measuring the voltage 
drop, and if this latter is made of a high resistance 
the effect of the resistance of B will be negligible. 

The method as at present described does not 
eliminate the effect of stray earth currents, but instru- 
ments are available working on a modified form of 
this method in which the effects of stray currents are 
entirely eliminated. 

The spacing of the auxiliary earth connections is 
of very great importance. As explained earlier, the 
resistance of any earth connection consists of a body of 
earth surrounding it, and it is essential that the whole 
of this body of earth be included in the test. The 














auxiliary current earth connection C must therefore 
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be placed sufficiently far from the earth connection 
under test to ensure that the resistance areas do not 
overlap, and the potential earth connection B must 
be placed in the ground clear of both resistance areas, 
For a normal type of overhead line tower the current 
earth connection should be placed at about 150ft. 
from the tower and the potential earth connection 
about 75ft. 

The curve of Fig. 1 can be plotted for any tower by 
taking resistance measurements with the auxiliary 
earth connection P-at various distances from the 
earth connection under test. An indication can thus 
be obtained of the distribution of potential and the 
potential gradient under fault conditions. 


EaRktTH CONNECTIONS IN PARALLEL. 


In the case of an overhead line tower it is sometimes 
considered sufficient to rely on the resistance to 


Testing 
Supply 











Total Resistance 





readings at the towers in its immediate neighbour- 
hood, but no definite indication is given that tower 
No. 2 has a much higher resistance than the others. 

The problem therefore arises of how to determine 
individual resistances to earth of the towers from the 
results obtained with the earth wire in position. Up 
to the present, no definite solution for this problem 
has been found, and if accurate earth resistances are 
required it is necessary to lift the earth wire from the 
tower which is being tested while the test is being 
carried out. 


DETERMINATION OF EARTH RESISTANCE. 


The practical problem which has to be solved is 
to determine the individual resistance of the towers 
without the necessity of lifting the earth wire from 
the towers. In general, the resistances of the earth 
wire cannot be considered as negligible compared 
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earth of the tower footings only and in other cases 
this is supplemented by additional earth plates or 
pipes. Under all these conditions there are several 
earth connections in parallel, and there are one or 
two important points which arise. If, say, two earth 
connections are connected in parallel the total 
resistance will not necessarily be so low as that given 
by the application of the ordinary law covering 
resistances in parallel. If the two earth connections 
are placed too close together the resistance areas will 
overlap, with a resultant distortion of the current 
flow and increase in the total resistance. If, how- 
ever, the two earth connections are placed sufficiently 
far apart for their resistance areas not to overlap, 
_ the resultant resistance in parallel will approximate 
fairly closely to that obtained by the application of 
the parallel resistance law. 

When earth plates or pipes are thus used as supple- 
mentary to a tower footing they must be placed 
sufficiently far from the tower footing for the neces- 
sary condition to be complied with, and this will 
probably mean a distance of about 20ft. 


EFFECT OF THE EARTH WIRE. 


When an earth wire is used on an overhead line 
and the towers are connected together this means that 
a measurement at any one tower is not necessarily an 
indication of the resistance of that particular tower, 
but is the resultant resistance of the whole system 
at that point. As an illustration of this the full 
curve in Fig. 3 shows the results of measurements 
on an artificial circuit made up to present a line of 
ten towers, each of 10 ohms resistance, coupled 
together by a resistance of 1 ohm between each tower. 
This 1 ohm represents the combined resistances of 
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the earth wire and of the earth between the towers. 
It will be seen from this curve that the measured 
result is some 50 per cent. higher at the ends of the 
line than in the centre, although the resistances are 
the same throughout. When one of these resistances 
~——say, No. 2 tower—was increased to 100 ohms the 
resulting resistances given in the dotted line, Fig. 3, 





were obtained, and it will be seen that the effect of 
this high-resistance tower is to increase slightly the 
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with the resistances of the towers, and the complete 
network of resistances can be drawn as in Fig. 5. 
In this diagram :— 


R,, Ry, Rg; = individual resistances to earth 
of towers. 
ys Tes Tos =resistances of sections of earth 


wire between towers. 


A measurement of the resistance between the 
points a and b, for example, will not give the resist - 
ance R,, but a value lower than this, due to the 
remaining resistances in parallel. The problem is 
then to determine the individual values R,, R,, Rs, 
‘ from the measured total values. This can be 
done in the following manner. 

Suggested Method.—Suppose it is desired to deter- 
mine the resistance of tower B in Fig. 4 and consider 
the three towers A, B, and C. Let 


X—measured total resistance at tower A. 
Y=measured total resistance at tower B. 
Z—measured total resistance at tower C. 


Now, tower A and the towers and earth wire 

resistances to the left of it in Fig. 4 may be replaced 
by a single equivalent resistance of value M, say. 
Similarly, tower C and all the tower and earth wire 
resistances to the right of it in Fig. 4 may be replaced 
by a single equivalent resistance N, say. The resist- 
ance network of Fig. 4 can then be simplified to that 
shown in Fig. 5, where R now represents the resistance 
of the tower under consideration and r, and r, are 
the earth wire. 
“The resistance between the points @ and 6 is X, 
that between c and d is Y, that between e and f is Z. 
There are three unknown resistances M, R, and N, 
and theoretically it should be possible to calculate 
these from the measured values X, Y, and Z. Actually 
such a calculation is very difficult and complicated. 
It may be very considerably simplified by the follow- 
ing method. 

The resistances R, r,, and N in Fig. 5 may be 
replaced by a single equivalent resistance P, where 

R (N+7,) 
P=RaNG, Ae el ae dN» 5 
Fig. 5 can then be drawn as shown in Fig. 6. 

The measured resistance between the points a and b 
is X, and so 
_M (P+1) (2) 
~M+P+r, = 
Again, the measured resistance between the points ¢ 
and d is Y, and so 


x 


_ P (M+) 
“(M+P-+7,) 
Solving equations (2) and (3) for M gives 
Cort /pea ke 
ya (2Xan4 Vret4x ee sci (4) 
2(r,—-X+Y) 
Now, referring again to Fig. 5, the resistances M, 1r,, 
and R can be replaced by a single equivalent resistance 
Q, where 


(3) 


R (M+n) 
R+M-+r, ° 


Fig. 5 can then be drawn as in Fig. 7. 


(5) 





The measured resistance between the points ¢ and d 
is Y, and so 
) (N+r, 
one ay ee Pa 
Q+N+r, 
Also the measured value between the points e and f 
is Z, and so 


Z : 7 
Q+N+r, (7) 
Solving equations (6) and (7) for Q gives 
{ - ib 2.1 aly 
ga 2¥ r.+Vr2+4 ¥ Z) is) 


2 (r5- Y+Z) 
Thus the values of Q and M can be determined from 

the measured values X, Y, and Z and the earth wire 

resistances r, and r, by means of equations (4) and (8). 
Equation (5) may be rewritten 


ee ee 
(M + r; -Q) 

and since M and Q are known from equations (4) and 
(8) the values of R, the required resistance, can be 
caleulated. 

An alternative and equally successful method 
would be to solve equations (2) and (3) for P and 
equations (6) and (7) for N, and to substitute the 
values so obtained in equation (1) to obtain the value 
of R. Both methods are equally good and one has 
no advantage over the other. 

In order, then, to determine the individual earth 
resistance of any particular tower, it is necessary to 
measure the total resistance at that tower (Y), the 
total resistance at the tower before it (X), and the 
total resistance at the tower after it (Z) and to know 
the earth wire resistances 7, andr,. Then from equa- 
tions (4), (8), and (9) the value of R, the required 
resistance, can be calculated. 

In order to test this method a series of measure- 
ments was made on an artificial circuit of resistance 
coils connected up to represent a line of ten towers 
linked together by an earth wire, and the results are 
given inthetable below. The differences given in the last 
column of this table are undoubtedly due to observa- 
tional errors in obtaining the values of X, Y, and Z. 


R= 


Measured Calculated 


True Earth 
Tower earth wire total | tower Error. 
number.| resist- | resistance. resist- resist - 
anee. | ance. | ance. 
Ohms. | Onms. Obins. Oams. Per cent. 
1 2-015 | 0-690 | 2-041 t 1-29 
| 0-505 | 
2 0-995 | 0-443 0-982 1-31 
| > 0-505 
3 1-963 | 0-447 2-032 3-50 
| 0-503 
4 0-996 |, 0-372 0-941 5-51 
| 0-503 
5 2-000 | 0-417 | 2-045 1 2-25 
|S” 0-505 | 
6 0-993 | 0-375 | 1-002 0-91 
| + 0-507 
7 1-995 | 0-420 1-990 0-25 
0-505 
8 0-993 | 0-387 | 1-182 19-0 
0-510 | 
9 2 1-810 ~—10-42 


2-010 0-480 | 
+ 0-510 


0-547 | 0-994 1-09 


10 -005 











Such errors, unfortunately, become somewhat magni- 
fied in the calculated values of M and Q, as it will be 
seen that both equations (4) and (8) contain terms 
which include the difference of two of the measured 
quantities. It is thus important to reduce all possible 
observational errors to a minimum, and care must be 
taken, when measuring the earth resistances at the 
various towers, to see that the whole of the resistance 
is included in the measurement. This means that if 
the fall of potential method is employed the auxiliary 
earth connections must be placed sufficiently far 
from the tower for the potential connection to be on 
the flat part of the resistance curve of Fig. 1. 

Actually, precision accuracy is not required with 
this type of measurement and errors of 10 or 20 per 
cent. are unimportant. The method thus appears to 
be quite successful, and it is hoped that it will be 
found to be of considerable use. 








Letters to the Editor. 
(We do not hold ourselves 1 ible for the opinions of our 
correspondents.) 








SHIP VIBRATION. 


Srtr,—This subject, presented by Professor C. E. Inglis 
in a paper read at the recent meeting of the Institu- 
tion of Naval Architects, is one of paramount importance 
to ship designers. The conclusions in the paper, concern- 
ing the possibility of applying damping devices to girders 
to minimise ship vibration, must be welcomed by all who 
seek to free ships from the local fatigue of the structure 
and avoid ‘any possibility of damages. Even if the 
suggested method led only to a partial solution, it is hoped 
that it will receive the consideration it deserves. 

The problem of ship vibration has been tackled for years 
under different aspects, all investigators seeking to fix 
mathematically the behaviour of the different parts and 
organs of the ship and its machinery. But the bewilder- 
ing lack of true knowledge on ship vibration is shown by 
the existing disagreement amongst scientists, who base 
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their conclusions only upon mathematical investigations 
on experimental research. 

Since remote times matters relating to ship vibration 
have remained practically unknown territory, and although 
the scientific knowledge on this subject is not far ahead of 
the interests guiding the present generation, the exploring 
of this territory could possibly be expected to come from 
an amalgamated “ forum of knowledge ’’ integrating the 
interests of science and industry, and whose combined 
efforts would lead to a logical solution involving finalities 
of economic value. Science has tackled efficiently the 
problem of balancing parts of machinery of prime movers 
and propellers, but the complex question of checking ship 
vibration is curiously still misunderstood or confused, in 
many points, by contradictory statements and opinions. 

Even when due attention is paid to the balance of the 
machinery and the propellers there still remains the 
vibration arising from the action of propeller. It is now 
accepted that this disturbing influence sets up synchron- 
ous oscillations in the frame of the ship, particularly in 
the region near the stern, where such disturbing influence 
is almost inevitable. 

In view of this position of affairs, the following remarks 
are tentatively submitted for the serious consideration of 
technicians. 

If the naval architect and engineer is content simply to 
apply the principles of common sense to accepted scientific 
conclusions, he will merely repeat the old saying that the 
effects of vibration are mere ‘ ghosts”’ raised by the 
mathematician to frighten engineers. The fact remains 
that these “‘ ghosts ”’ actually walk. 

Many hypotheses advanced in the past are unfortunately 
of a quite uncontrollable nature, because the supposed 
disturbing actions in the rotating organs, the damping 
forces, and the effects from other forces internal and 
external of an elastic nature, dissipate more than an 
essential minimum part of the potential energy created 
by the prime mover. Such dissipation involves a reduc- 
tion in kinetic energy, which leads to serious losses in 
efficiency. 

These ideas are confined by the consideration of such 
factors as deflections in the shafting lines, various critical 
speeds altering the different moments of inertia as calcu- 
lated for normal running, and the different behaviour of 
the serew propellers when working in exceptional con- 
ditions of unfavourable sea, currents, winds, and pitching. 

Because screw propellers never utilise the full kinetic 
energy transmitted by the prime movers, their freely 
vibrating masses are often the source of a dangerous excess 
of disturbance, thus making materially impossible the 
restoring and strengthening of the finest zones of the hull 
close to the propellers, against the stretching forces 
exerted. 

Efforts to formulate any possible theory on this subject 
through the help of readings by accurate instruments are 
frustrated by irregularities in recording the motion, and 
also by the unavoidable lack of check upon the forces 
arising from the disturbing causes. On the other hand, 
unknown causes of excess of vibration result in material 
damage which cannot be prevented by the checking of 
irregularities. 

What of a remedy? As the writer has stated before, 
it can be positively asserted that the shifting of the actual 
position of the screw propellers away from the stern 
and the finest submerged parts of the hull towards the 
central part of the hull body is the greatest remedy that 
is humanly achievable. Vibration arising from screw 
action. and the undisputed whipping effect, inevitable 
with long tunnel and propeller shafts, can be eliminated 
by placing the propellers amidships. Undoubtedly both 
of these effects would be greatly reduced or even elimi- 
nated with care, leaving only the balancing of the operat- 
ing conditions to be considered, these being mainly con- 
cerned with the fluctuations of the energy transferred to 
the propeller. 

Furthermore, unequal conditions due to variation in the 
ship’s immersion, either by pitching or other causes, 
referred to as a probable source of more vibration, could 
indisputably be avoided by placing the screw propellers 
amidships, and efficiency in propulsion performance would 
not suffer from such transfer mainly because of the avoid- 
ance of losses due to the varying wake, and to the com- 
pensating values of thrust deduction, when the propellers 
are working amidships. 

Actually, a régime of compromise rules the working 
conditions operating between the prime movers and the 
propellers, this régime being adjusted through calculations 
by raising or lowering the respective speeds of prime 
mover and propeller. 

Hypothetical thrust values attributed to its mechanical 
countenance rule the calculation relating to screw blade 
characteristics, through the tentative elements obtained 
by dynamometer measurements in model. experiments, 
while screw efficiencies, derived from screw model tests, 
represent matter, classified as of purely scientic import, to 
present an element of guidance in screw propeller design. 

In practice, the possibility of reducing vibration in the 
machinery alone is lost in the problem of finding the best 
screw blade characteristics, which actually are determined 
through speeds fixed hypothetically as revolutions of the 
screw propellers. ; 

A new method, which may be defined as a logical 
indirect adjustment of power output, is presented by 
the transference of the screw propellers to a zone amid- 
ships, where the largest assimilation of propulsive energy 
is in no way hampered by considerations of thrust values, 
conventional derived efficiencies, or other responsible but 
arbitratory factors. 

All effective work in every field of human activity must 





be based upon fundamentals, In this sense, the appeal 
of Professor Inglis seems well justified. 

At present it is the hope of the writer, and perhaps of 
many others, that ‘‘ groping in the dark ” will cease, and 
that progress in future will be firmly based upon logical 
conclusions. Joun De Meo, 


April 24th. 








Steel Castings. 


SoME years ago we spent a most interesting day in 
exploring the steel foundry of Kryn and Lahy at the 
** Garden City,”’ Letchworth, and then—see THE Ener- 
NEER, June 19th, 1922—described the lay-out of the works 
and gave some account of the procedure followed there. 
Since then the general appearance of the factory has 
changed little, except that an extensive plant for the manu- 
facture of oxygen for cutting purposes has been added ; 
but the technique of steel casting has undergone con- 
siderable development, and on the occasion of a recent 
visit we were really astonished at the qualities of the 
steel castings now being turned out there, 

Incidentally we might mention that the hope which we 
expressed some eleven years ago that the institution of 
the foundry would not spoil the amenities of the country- 
side has been justified. The surroundings, apart from the 
yard itself, now appear as rural as ever. 

However, our concern at the moment is with a new 
class of steel casting which the company has recently 
evolved. It has an unusually high tensile strength, and 
yet retains all the ductility of steels of a much. lower 
strength. The result is produced by making what might 
be described as exceptionally “‘ clean” steel. That is to 
say, metal with a mimimum of included foreign material. 
The presence of foreign material, slag, &c., in a casting 





It is certainly amazing to see such good steel being pro. 
duced from such an assortment of scrap material, We 
were told that even detinned scrap such as is obtainable 
from old sardine tins would be usable if compressed to a 
sufficient extent to facilitate passage through the cupolas. 

The cupolas are each capable of producing 6 tons of 
metal per hour, and they have been equipped by the 
British Drying and Heating Company, Ltd., of 14, Water- 
loo-place, London, 8.W., with the Poumay system of 
additional blast. Under this system of operation, the 
melting of the charge in the vicinity of the main tuyeres 
is carried out with a minimum of oxygen, so that the rising 
gases contain a surplus of CO. The upper part of the 
cupola is, however, provided with another supply of air, 
tapped off from the main tuyere belt, and fed in at appro- 
priate levels, which oxidises the CO to CO,, and conse- 
quently results in a corresponding economy of heat. 
The result is that the amount of coke used-for melting 
the charge can be reduced by from 30 to 50 per cent., as 
compared with normal practice, and there is a corre- 
sponding reduction in the contamination of the steel by 
sulphur evolved from the coke. The auxiliary tuyeres 
for supplying the secondary air are arranged in a helix 
up the side of the cupola, and each one can be adjusted 
to give the desired amount of air. 

After having been melted, the metal undergoes a further 


refining process. It is first teemed into a Tropenas con- 


verter, which acts for the time being as a mixing chamber. 
Then the contents of the converter are tipped into a ladle, 
in the bottom of which there has been placed a charge of 
soda ash. It is noteworthy that the ladle must be lined 
with a neutral refractory material, as it would otherwise 
be quickly corroded away. 

The heat of the charge of metal, which is of the order 
of 1350 deg. Cent., decomposes the soda ash and produces 
a violent ebullition of CO,. This ebullition thoroughly 
stirs up the metal and enables the sodium of the ash to 
interact with any sulphur in the charge, and produce a 
slag that is easily skimmed off the surface, so as to leave 











Test PIECE 


naturally provides centres from which flaws may develop, 
while it also reduces the cross-sectional area of the metal 
available to withstand stress. By eliminating, almost 
entirely, foreign matter from the metal, Kryn and Lahy 
have succeeded in producing a cast steel with a tensile 
strength ranging from 35 to 40 tons per square inch that 
is, nevertheless, as ductile as could be wished. In support 
of this contention, we reproduce a photograph of a speci- 
men which we recently tested at the works. 

Although the British Standard Specifications require a 
bend test for steel castings of 26 tons minimum tensile 
strength, it has not, so far, been considered advisable 
to subject high-tensile castings of 35 tons and upwards 
to bending. The Letchworth steel will, however, with- 
stand bending more drastic than is required of the lower 
tensile steel, while its elongation is also superior to that 
specified, but not necessarily tested by bending. 

The specimen which we illustrate is one of four of the 
steels which we tested. Its mate, from the same cast, 
showed a yield point of 22-4 tons per square inch, a break- 
ing strength of 38-4 tons per square inch, and an elonga- 


-tion of 25 per cent. on 2in. The Brinell hardness number 


was 179. For the bend test, which would not be required 
to meet the Standard Specification, the specimen was put 
in the machine and slowly bent to an angle of 135 deg. 
without the least sign of fracture. Being convinced that 
the metal would stand even more severe punishment, we 
suggested that the specimen should be put under the 
hammer. It was rather difficult to hold the specimen 
securely on the anvil of the hammer, but it was given four 
blows that closed it up into the condition shown in our 
engraving. .The bruises caused by the blows of the 
hammer are plainly visible, and help to demonstrate the 
ductility of the material. Even after this severe treat- 
ment there was no sign of a crack on the outside of the 
bend, but strangely a small one slowly developed on the 
inside of the bend ; it can be seen in the engraving, and 
was probably caused by a glancing blow as the specimen 
jumped off the anvil. However, such treatment of a 
casting is really unfair, and that it should have stood up 
to it so well is a good indication of the qualities of the metal. 

Two other striking characteristics of these castings are 
that they are being made in competition with drop forg- 
ings in such simple forms as hand levers, and that the 
raw material is preponderatingly scrap steel. 

At the present prices of scrap and pig iron, it is obviously 
desirable to use the utmost proportion of scrap, and the 
process adopted at Letchworth has eaabled this policy 
to be carried to the extreme, so that cupola charges 
containing as much as 90 per cent. of scrap are used, pro- 
vided the scrap is of suitable composition. 











FROM A STEEL CASTING BENT DOUBLE—NATURAL SIZE 


a ladle full of bright clean metal. The charge is then 
retugned to the converter and blowing started. 

In the Tropenas converter the air is, of course, blown 
in at the sides just about the level of the surface of the 
metal, and the converter is gradually tilted as the blowing 
proceeds to subject all the metal to the oxidising action 
of the blast. The tilting is effected by electrical gear and 
the attendant works to a time-table to ensure uniform 
results. The effect of the blast is to burn out the silicon, 
manganese, and carbon content of the charge, and to 
raise the temperature of the metal. The presence of silicon 
is initially desirable, as it helps in starting the oxidising 
action. No aluminium is used. The result of all the care 
taken in the melting process produces a steel which is 
remarkably pure and free from inclusions, a fact which is 
disclosed by micro-photographs, which we have examined. 
A typical chemical analysis of this steel is as follows :— 
C, 0-3 per cent.; 8S, 0-35; Mn, 0-8; 8S, 0-04; P, 0-05 
per cent. 

It is not necessary here to follow the steel from the con- 
verter through the process of casting} as it is orthodox 
practice. It is, however, noteworthy that great care is 
taken to keep the moulding sand free from dust, so that 
the moulds are thoroughly ventilated. Incidentally, the 
mixture of sand used in this foundry is so popular that it 
is supplied to several other foundries. 

The castings are annealed after being taken from the 
moulds, and for this purpose a number of furnaces have 
been provided, each equipped with recording thermo- 
electric pyrometers. The records from these pyrometers 
are all filed away, so that reference to the treatment of 
any cast can always be made. 

There is a large fettling department where risers are 
cut off with oxy-acetylene burners, and the castings 
trimmed up with abrasive wheels. The wheels used are 
of the bakelite bonded type, and are run at a peripheral 
speed of 9000ft. per minute. The electric motors used for 
driving them have field rheostats that are periodically 
adjusted to keep up the cutting speed as the wheel wears. 

In connection with the foundry there is a large machine 
shop where castings can be rough turned or finished to 
customers’ requirements. A notable machine there is 
specially designed for rough turning locomotive wheel 
centres economically and expeditiously. It is placed 
in the erection bay, which is equipped with two overhead 
cranes, where also various types of oil engines, steam 
engines, condensers, compressors, and other plant are 
assembled. 

We were gratified to learn that many of the orders which 
the company is now executing come from customers who 
have previously imported their castings from abroad. 
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Railway and Road Matters. 


Wuitst the 11.45 a.m. Great Western express from 
Paddington was standing in Cockett Station on Tuesday, 
April 18th, having the banking engine which had assisted 
it from Swansea, detached from the front, it was run into 
in the rear by a light engine. 


An explanation for the fact that the night trains to 
and from the North have not been accelerated similarly 
to the day trains, is that comfort in the first and third- 
class sleeping cars is of the first importance in those 
services, and a higher speed is not desired. 


Accorpin@ to “ Facts About British Railways,” the 
railway companies advertise in over 1000 newspapers 
and have in constant use, for the y of their posters, 
246,000 spaces for billposting on ir own premises, 
and 4500 spaces rented on public hoardings. 

Work is being pushed ahead on the doubling of the 
Natal main line and the tunnels between Cliffdale and 
Cavendish. The entire scheme, which will cost £500,000, 
includes the doubling of about 24 miles of line and ten 
tunnels. Two of the tunnels, the Shallcross and the 
Mamba, are completed, 


Tue Ministry of Transport has intimated to the County 
Borough of Grimsby that it will contribute 75 per cent. 
towards the co; nm of a subway underneath the 
London and North-Eastern Railway at Weelsby-road, 
Grimsby, the estimated cost being £20,600, the grant, 
therefore, being £15,450. : 


Te London correspondent of the Mancheater Guardian, 
writing in the issue of that paper for April 17th, says that 
the London County Council is about to appeal to the 
Ministry of Transport for authority to increase the speed 
limits for tramcars, Most of them were imposed when 
the tramways were opened, and vary from 12 to 20 m.p.h. 
Gmnibuses, on the other hand, may run at 30 m.p.h. 


THE Ministry of Transport railway statistics for the 
calendar month of January and for the four weeks ended 
January 28th, show that, compared with the correspond- 
ing periods of 1932, there was a decrease of 4-3 per cent. 
in the number of passenger journeys and of 7-3 per cent. 
in the receipts from passengers. In freight traffic the 
tonnage fell by 7-2 per cent., and the receipts by 10-0 
per cent. The average train load was lowered from 122} 
to 121 tons, and the net ton-miles per engine-hour from 
437 to 432}. 


HEREIN, on March 24th we commented upon the 
delay of the Minister of Transport in giving his approval 
to the second lot of proposals as to the pooling of competi- 
tive traffic. Consent to these have now been announced, 
and the only modifications are; (1) That the Great 
Western may continue its present practice of retiring 
members belore they reach the specified age, and (2) 
that, in the event of a dispute as to a man being given 
notice of dismissal as a consequence of a pooling agree- 
ment, the ieved person, or a fellow workman, or a 
trade union official on his behalf, shall have access to the 
general manager of the railway to state his case. The 
L.M.8, and L,N.E, pooling agreement is to contain this 
latter clause also. 

Tux mention, under ‘‘ Sixty Years Ago,” in our issue 
of April 7th, of the mode of erection of the original Tay 
Bridge and our remark that its fall ‘‘ may be said to have 
laid thé foundations for modern bridge-building tech- 
nique,” may be added to by the observation that the 
disaster led to the appointment by the Board of Trade of 
a committee to consider the question of wind pressure 
on railway structures. That committee reported on May 
20th, 1881, and, as a result, the requirements for new 
railways thereafter included a clause that in all large 
structures a wind pressure of 56 lb, per square foot was 
to be assumed for the purpose of calculation which was 
to be based on the rules laid down in the report in question, 
a copy of which was given in an appendix. That require- 
ment remained up to and including the edition of 1914, 
but when the Ministry of Transport was formed and the 
requirements were overhauled and completely revised, 
it was considered sufficient to demand compliance with 
British Standard Specification, 

THE original continuous brakes on passenger trains were 
ag their name implies, continuous throughout the train, 
and it was not until later that they became continuous 
automatic brakes, 7.e., automatic in their action should 
the continuity be broken by uncoupling in a station to 
attach or detach vehicles, or by accidental separation 
whilst running. As an illustration of the benefits of the 
additional feature, it may be said that in the Armagh 
disaster of June 12th, 1889, the train concerned had the 
continuous vacuum brake, but it was not automatic in 
its action. Had it been so, the division of the vehicles to 
allow the overpowered engine to take forward part of 
the train would have automatically applied the brake 
on the rear portion and it would not have run back. 
We are prompted to mention this because, when the 
Westbury slip coaches became accidentally uncoupled 
from the Cornish Riviera express on April 12th, the 
severance applied the vacuum brake on the train and on 
the coaches, and both were brought to a stand. 


Ir is proposed by Part II. of the Road and Rail Traffic 
Bill to amend the tion in 1845 whereby 
the gates of the of public roads over railways 
have normally to be open for the railway and closed 
against road traffic, With the great increase in the use of the 
road the traffic thereon is now much greater than the traffic 
on the railway, but to keep the gates continuously open 
for the roadway and to close them only when a train has 
to pass is a breach of Section 47 of the Railway Clauses 
Consolidation Act of 1845, Singularly to relate, the Regu- 
lation of Railways Act of three years earlier had said that 
notwithstanding anything to the contrary contained in 
any Act of Parliament heretofore passed, such gates shall 
be kept constantly closed across each end of such turnpike 
road in lieu of across the railway,”’ It is also singular that 
the latter part of Section 47 of the Act of 1845 authorised 
the Board of Trade—now the Ministry of Transport— 
to permit for the normal condition to be across the railway 
where it was satisfied that “it will be more conducive 
to the public safety.” 


Notes and Memoranda. 





GEOLOGICAL investigations indicate new and promising 
ore deposits, probably containing gold, silver, and copper, 
in Dalecarlia, Central Sweden. 

For the purpose of constructing a 320ft. span concrete 
arch across the Bixby Creek in California, a timber false- 
work, 240ft. high, was erected. This framing was made 
with posts of 10in. by 10in. Douglag fir and was about 20ft. 
wide. The falsework settled 1 4jin, under the load of the 
concrete as it was poured. 

A GRour of seventy welded steel charging boxes have 
been in use over 2} years in an open-hearth plant in an 
American steel works and show no signs of wear, says 
Steel, No cracking of the ends or pitting of the sides has 
developed, nor has it been necessary to make any replace- 
ments. Each box is 58in. long, 30in. wide, and 2é4in. 
deep, and weighs 1000 Ib. 


Herz is a striking remark from the Industrial Bulletin 
of Arthur D. Little, of Cambridge, Massachusetts ; 
** Although it is true that mass production (in the building 
of houses) has had its effect on both the quality and cost 
of materials of construction as delivered to the job, their 
assembly through the cut-and-fit methods of the mason 
and carpenter costs the owner in man-hours substantially 
the same as it has for many hundreds of years, 


THe United States Bureau of Standards hag, at the 
request of a Government Department, recently 
work on the preparation of a number of water-fast drawing 
inks which do not deteriorate cn storage for a period of 
at least one year. These inks consist of an 
5 per cent. shellae golution tc which has been a 
small quantity of phenol, borax, and a dye, The shellac 
used was not bleached, but was freed from natural waxes 
and dirt. Of ninety-two dyes investigated, only seventeen 
were found to be at all suitable for this purpose. Of 
the seventeen, seven were selected, each of which produces 
an ink of a different colour. 


REPLYING to the discussion of his paper on “ Recent 
Developments in the Heating and Ventilating of Build- 
ings,” read before the Royal Society of Arts, Mr. J. L. 
Musgrave said that the whole essence of satisfactory 
ceiling heating was adequate area and low temperature of 
radiant surface; a surface temperature even as low as 
75 deg. would keep a room perfectly warm, even if the 
ceiling was 12ft., 15ft., or 20ft. high, providing the warmth 
was continuously applied. This system warmed the 
material of a building and when heat had been absorbed 
there was a radiation and reflection effect from every part 
of the walls and floors. No untoward effects of heat would 
be felt on the head if suitable temperatures were main- 
tained. 

Ir is officially announced, says the Naval Engineering 
Review, that a motor boat propelled by a turbo-compressor 
has made successful trials at Leghorn. The experiment of 
driving the boat without a screw propeller has, it is claimed, 
demonstrated that greater power is gained than when the 
ordinary screw system is used. After the trial the vessel 
was inscribed in the Italian shipping and aeronautical 
register as a navigable unit. The boat is the first of its 
kind to be inscribed in the International Shipping Register. 
The new method of propulsion, it is stated, is the fruit of 
experiments made last July by Professor Mondello and 
based on the technical principle of a difference of pressure 
in the liquid mass which gives the thrust. It is stated 
that, using equal power, the speed obtained is 13 per cent. 
more than that secured by the use of screws,: 


Coat tar pitch has been used in large quantities in 
America for protecting natural gas mains. coating 
operation is ordinarily conducted along the right of way 
just prior to lowering the line into the trench. Molten 
pitch enamel of approximately 190 deg. Fah. melting 
point is applied to the previously pri pipe, This 
enamel usually contains a mineral filler which reinforces 
it against distottion due to soil pressure and against 
puncture by clods, stones, &c., during the backfilling of 
the trench. Pitch of the melting point indicated is a hard, 
seemingly rigid product; it nevertheless is subject to 
plastic flow under contantly applied soil pressures, 
although to a considerably lower degree than other bitu- 
minous materials. It is therefore common practice to 
protect the enamel against deformation ; a wrapping of 
tar-saturated asbestos felt serves well. 


GunitE—liquid concrete applied under pressure— 
used as protective covering on a Pittsburgh railway 
bridge fourteen years ago, was found, according to the 
Contract Record, on demolition of the bridge, to be perfectly 
bonded to the cld concrete and tested to the remarkable 
compression strength of 16,700 lb. per square inch on a 
sample 1in. thick. The original bri was of steel 
and was built over fifty years ago. ter it stood for 
about twenty-five years the approach spans were floored 
with concrete, and the lower portion of the beams and 
girders encased in concrete. In 1919 Gunite tection 
was used to prevent further deterioration, had set 
in due to locomotive blasts and gases, The les tested 
were taken from slabs on the under side cf the bridge. 
No place was found where the Gunite had separated from 
the concrete, and there was no evidence that deterioration 
had progressed after application of the protective coat. 

A RECENT issue of Steel states that direct investigation 
of unevenness of metal surfaces have been made by means 
of a needle, Its point travels over the surface ne the 
displacements are either projected to an scale on 
a screen or recorded on a moving strip of photographic 
paper by a beam of light reflected by a mirror con- 
nected with the Phonograph needles are used 
frequently and the diameter of their points, averaging 
about 0-0025in,, determines the depth to which the point 
will go down into the valleys of the minute unevennesses. 
When it does not reach the bottom, the profile ¢urve 
recorded becomes shallower than it should. This difficulty 
has been overcome by a German investigator in an 
ingenious manner, A copper amalgam cast of the surface 
is made and a profile curve of this cast is recorded with 
the same needle. The scores or scratches on the original 
surface become the peaks of the cast, and these can be 
recorded without error. A combination of the. two curves 





thus obtained gives the true profile of the original surface. 





Miscellanea. 





THE shipyard of Short Brothers, at Sunderland, is 
being reopened after having been closed for a year. 

THe World Power Conference sectional meeting will 
be held this year in Copenhagen between June 26th and 
July 8th. 


Ir is expected that the tin-plate works of the Broken 
Hill Proprietary Company of New South Wales, will be 
in operation early next year, 


A ptant for handling imported Welsh anthracite is 
to be put up in the western section of Montreal harbour. 
It is to have a capacity of 3000 tons a day, 
“APPROXIMATELY 1,200,000 H.P. is now being distri- 
buted by the Ontario Hydro-Electric Power Commission, 
and the domestic load is steadily increasing, 

Tue “ Queen of Bermuda” has set up a new. recor 
run from New York to Bermuda, having made the run 
in 32 h, 48 min. at an average speed of 20-33 knots, 


THERE are 665 electric power plants in China, with an 
aggregate generating capacity of 893,645 kW. Of these 
519 are central stations and 146 are industrial plants. 


Tre Department of Overseas Trade announces that 
early demands from ctive exhibitors for space at 
the 1934 British Industries Fair are even heavier than 
usual, 


Tue Gas Legislation Committee, which was appointed 
in February, 1931, has now issued its final report, con- 
ing further recommendations for the modification 

of existing gas laws. 


Tue Port Government has sanctioned the 

chase of eleven additional eranes for the quays at 

Bobito Bay, West Africa, in preparation for a large increase 
in traffic which is expected. 


Tse Dacca, India, Municipality has deeided to replace 
the century-old Walter (suspension) Bridge by a girder 
bridge at a cost of Rs. 58,500 to meet the increased traffic. 
A diversion bridge at a cost of Rs. 12,000 is being 
coastructed. 


THE report of the Department of Scientific and Indus- 
trial Research on the new ternary alloys of lead, originally 
developed to overcome troubles with cracking of electric 
cable sheathing, can be obtained from H.M. Stationery 
Office, price 9d. 

Tue Committee oi Management of the Benevolent Fund 
of the Institution of Electrical Engineers announces that 
the Fund has benefited to the extent of £224 3s. 4d.., 
that being the surplus available after defraying all the 
expenses of the ball held on February 17th last. 


So large is the new French luxury liner, ‘“‘ Normandie,” 
that she cannot get out of the port of St. Nazaire with the 
quays arranged as they are at present. The Chamber of 
Commerce has, therefore, decided to raise a loan of 
£120,000 to defray the cost of rearranging the wharfs 
so that the ‘‘ Normandie ’’ can enter and leave the port 


AccorDING .to s published recently by’ the 
Dominion Bureau of Statistics at Ottawa the production 
of copper in Canada last year totalled 247,678,503 Ib., 
worth 15,294,022 dollars, as cothpared with the 193! 
output of 292,304,390 lb., which was valued at 24,114,065 
dollars, a decrease of only 15 per cent. in quantity, but 
37 per cent. in value, 

Tue Government Institute for Foodstuffs Research 
in the German University of Prague has proposed to the 
Czecho-Slovakian Government the addition of cadmium 
and its compounds to.the list of poisonous materials 
from the viewpoint of the foodstuffs laws. It is proposed 
that the use of cadmium in the manufacture of vessels 
to be used in the preparation of foodstuffs should also 
be prohibited, ‘ 

FURTHER experiments on the. base-exchange process 
of water softening, made by the Department of Scientific 
and Industrial Research, have provided information on 
the effects on the softeni of various substances 
dissolved in the water. ith to the aetion of 
different waters on lead service pipes and the methods 
tried or ee to prevent such action, a comprehensive 
summary of the literature on the subject has been pre- 
pared, and systematic experiments are in progress. A 
report on, the subject may be obtained from H.M. 
Stationery Office, price Is. 


In order to assist trade by supplying coal in the best 
possible condition and expedite the movement of tonnage, 
Mr. H. H. Merrett, managing director of Gueret, Llewellyn 
and Merrett, Ltd., of Cardiff, has submitted proposals 
for the revision of working hours at South Wales docks. 
So as to take advantage of the daylight, when the best 
work is done, he that the existing two broken 
shifts should be substituted by two continuus shifts. 
and that on the Friday an extra shift should be worked 
with longer hours if necessary on the Saturday in order 
that vessels can get away and save the week-end. The 
Commercial Committee of the Monmouthshire and South 
Wales Coslowners’ Association has approved. the -pro- 

and has submitted them to the South Wales Coal 
hipment Advisory Committee for immediate discussion. 


Waar is described as one of the most generous gestures 
ever known in Cornwall has been made by Mr, Jolin H. 
Silley, acting on behalf of Cox and Co. (E rs), Ltd., 
shipbuilders, and the Falmouth Docks and E ing 
Company, which have offered to present to the town 
sufficient land in the vicinity of Swanvale to erect fifty 
bungalows for married couples over sixty years of age. 
together with a sum of £2500 to meet the estimated 
cost of providing the first ten or twelve houses, a nominal 
rent of half. a crown a week to be c to cover the 
cost of the rates and the upkeep. Mr, Silley has suggested 
to the Falmouth Town Council the formation of a com- 
mittee of six to carry out the scheme, three members 
representing the donors and three the Council, and 
that offers be invited from other firms or persons for 
the erection of houses additional to the first ten or twelve 
thus provided for. The Council has, of course, accepte« 
the offer and expressed its grateful appreciation to the 
donors. 
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KALIMPONG AERIAL ROPEWAY 
THE BRITISH ROPEWAY . ENGINEERING COMPANY, LTD., LONDON, ENGINEERS 


(This ropeway carried the material for the Mount Everest Expedition. For description see page 431.) 
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KALIMPONG TERMINAL STATION TRESTLE TOWER IN RIVER BED 
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THE INSPECTION OF RAILWAYS. 


By the year 1839, now rapidly approaching one 
hundred years ago, there were public railways in 
many parts of the kingdom, e.g., the Stockton and 
Darlington, Liverpool and Manchester, and parts 
of the London and Birmingham, London and 
Southampton, and the Great Western. Whilst 
all these lines had been authorised after due in- 
vestigation by Parliament, the then Government 
was quick to realise the importance that railway 
communication was attaining, and that its develop- 
ment must be controlled for financial and com- 
mercial reasons, and for the public safety. In the 
year named, a Select Committee was appointed 
to inquire into “‘the state of communication by 
railway.” Thet+ there was ground for some control 
for financial reasuns is seen in the recommendation 
of this Committee that there should be some super- 
visory authority to watch over the general interests 
of the community, as otherwise “ the combination 
of capitalists, held together by common advan- 
tages and guided by able directors, would probably 
prevail against the disunited efforts and casual 
resistance of the public.” The report recom- 
mended the appointment of such an advisory 
authority under the Board of Trade, and effect 
was given to that recommendation in what has 
always been known as Lord Seymour’s Act of 1840. 
On the subject of safety the Committee recom- 
mended that “‘ no new railroad should be opened 
for the conveyance of passengers until an inspec- 
tion had been made under the sanction of the 
Board.”’ That advice also was adopted. In 1842 
further powers strengthened the position of the 
Board of Trade with regard to new railways, and 
in 1871 they were extended to cover what may 
briefly be referred to as alterations on existing 
lines. As a matter of historical interest, it may be 
recorded that the Select Committee of 1839 





advised that the Board ‘‘ should possess no autho- 
rity to lay down rules for the government of railway 
companies,”’ and, two years later, when the further 
Act of 1842 was under contemplation, another 
Committee recommended that the supervision of 
the Board should be exercised in the way of sugges- 
tion rather than in that of positive regulation. 

This policy of non-interference, advocated in the 
early ‘forties, was followed by Parliament until the 
Ministry of Transport was established in 1919. In 
the enabling Act of that year very wide powers 
were given to the Minister. The directors and 
administrations of railways were required to obey 
his orders on all sorts of internal matters, even to 
“securing that manufacturing and repairing 
facilities and auxiliary and ancillary services were 
used, and the purchase and distribution of stores 
conducted in such manner as might be most con- 
ducive to economy and efficiency.”’ Fortunately, 
these and similar powers held only for a period of 
two years, and expired on August 15th, 1921. 
Except in the Act of 1889, which made the block 
system, interlocking, and continuous brakes com- 
pulsory, and the requirements for the protection of 
railway servants in the Act of 1900, the only inter- 
ference in the internal administration of a railway 
in matters of this sort is that permitted under the 
Railways Act of 1921, which authorised the Minister 
to require the railway companies to standardise 
their ways, plant, and equipment, and to 
adopt schemes for co-operative working or 
common user of rolling stock, workshops, manu- 
factories, plant, and other facilities. It is now 
necessary, for the consideration of our present 
subject, to observe that the Act of 1840 further 
authorised the appointment of “inspectors 
of railways.”’ Their duties did not specifically 
relate to new railways, but they were “to enter 
upon and examine any railway and the stations, 
works, and buildings, and the engines and carriages 
belonging thereto.” The Act of 1842 was wider 
and more definite as it called upon the companies 
to give notice when a new railway would be ready 
for inspection, and it authorised the Board of 
Trade, if the officer after inspection thereof re- 
ported that in his opinion the opening would be 
attended with danger to the public, to order the 
railway company to postpone such opening. Hence, 
for over: ninety years no new railway has been 
opened, and for sixty years no addition to or 
alteration in an existing railway been made, until 
after an inspection by and the approval of the 
inspecting officers of railways. The arrangement 
has always worked very well, and particularly 
during the last fifty years. The Board of Trade 
had an advantage in that the inspecting officers 
were well-trained engineers and men who, moving 
about on the other railways, were continually 
increasing their experience and thus were able 
to add to the impartiality of their advice a valuable 
general knowledge of what to advise to meet 
certain conditions. Speaking from personal experi- 
ences, we can say that civil engineers of the highest 
rank frequently consulted the inspecting officers 
as to what they advised, or whether such a course 
would be passed by the Board of Trade. To the 
smaller railways the inspectors often rendered 
great help, not only with their counsel but in 
modifying their requirements to suit the lesser 
traffic. All engineers, whether of larger or smaller 
railways, found satisfaction in their work being 
approved after inspection, and often any subse- 
quent criticism was considered to be fully met if it 
could be said that the work “had been passed by the 
Board of Trade.” Many an engineer has secured, 
from a reluctant directorate, a grant for some need- 
ful improvement when he told his board that the 
present conditions would be condemned by the 
Board of Trade. It will therefore readily be appre- 
ciated that the visits of the inspecting officers to 
a railway are welcomed. But such visits take time, 
and whilst there is now less new rail-way to inspect, 
there are many more changes on existing railways, 
and they, under the Act of 1871, must be approved. 
The economies possible through the use of modern 
signalling are the principal cause of the latter. For 
not only must all new signalling, but connections 
which are moved further from a signal-box, or 
are concentrated in one box instead of in two or 
three, be inspected. But all this work is carried 
out on standard lines, particularly as there 
are now only four main companies, and all subject 
to the specifications laid down in the Ministry of 
Transport ‘“‘ Requirements for Passenger Lines.” 
It would seem probable therefore that the railway 
companies may have suggested that one of the 
many economies, so desirable in these days, would 
be a reduction in the number of such inspections. 
Such a reduction is, anyway, proposed in the Road 





and Rail Traffic Bill, of which a clause cancels 


the pertinent clauses in the Acts of 1840, 1842, 
and 1871, and instead orders that when a railway 
company proposes to open any such work the 
proposals shall be submitted to the Minister, 
who “ may direct any such inspection to be made 
as he considers necessary for enabling him to 
decide whether his approval ought to be given.” 

All three of the Acts to which we have been 
referring also legislated for railway accidents. 
Incidentally, whilst those of 1840 and 1842 ordered 
accidents to be reported, and the first accident 
inquired into occurred in the same month—August, 
1840—in which the first Act received the Royal 
Assent, such inquiries were not legalised until the 
Act of 1871. There is no mention in the present 
Bill of any intention to change the procedure 
therein. The inquiries into the causes of railway 
accidents, made by the inspecting officers of rail- 
ways, though now comparatively rare—there 
were only about eight last year—serve many 
useful purposes. Occasionally, they bring to light 
a small weakness in operation and reveal some little 
carelessness by a railway servant, but in the 
millions of train movements a year these defects 
are uncommonly rare. In fact, one of the useful 
purposes of the enquiries is that when they are 
carefully studied, they show the thoroughness with 
which British railways have been constructed and 
equipped, and the extreme care with which they 
are operated. 


D.C. Transmission. 


DesmraBLE as D.C. transmission may be in 
countries in which it is necessary to send large 
quantities of electric power over very long distances 
its prospects in Great Britain are not very rosy. 
Apart from the fact that “ grid ”’ conditions can 
be met quite well with three-phase current, the 
introduction of D.C. at this stage would make 
frequency standardisation unnecessary so far as 
the parallel operation of power stations is con- 
cerned. Although a uniform frequency will facili- 
tate electrical manufacture and eliminate the 
objectionable flicker of lamps supplied with 25- 
cycle current, the difficult and expensive task of 
standardisation would never have been undertaken 
to secure those advantages alone. The eighteen or 
more million pounds that are being spent on the 
job would be more or less thrown away if general 
D.C. transmission were introduced. But in other 
countries in which very long lines give rise to the 
well-known disadvantages of three-phase trans- 
mission and necessitate the provision of synchron- 
ous machines to maintain the power factor at a 
sufficiently high value to secure good regulation and 
make good use of the line, D.C. transmission with 
modern rectifiers may well be given a trial. Schemes 
that involve the use of series connected D.C. 
generators or commutators are not very attractive 
in these days of super-power stations supplying 
heavy loads to overhead lines. When it was first 
proposed to convert A.C. into super-tension D.C. 
by means of ten 10,000-volt commutators, we 
expressed the opinion that the idea was not likely 
to meet with favour, but the modern rectifier 
is more akin to a static transformer, and may 
solve the D.C. transmission problem. 

The article by Mr. H. Rissik on “ Super- 
tension Direct-current Transmission,’ which 
appears elsewhere in this issue, shows that 
although at the moment it seems unlikely that 
an ordinary 10,000-kW mercury arc rectifier 
can be made to operate reliably, either as a 
converter or inverter at pressures above 20 kV 
or 30 kV, the atmospheric arc rectifier developed 
by Marx is capable of operating at very much 
higher pressures. While this new rectifier is 
apparently still in the experimental stage and may 
not meet practical requirements, it is noteworthy 
that the efficiency claimed for a 10,000-kW unit, 
when working in either direction, is 98-99 per cent. 
This is practically equivalent to the efficiency of 
large transformers which would, of course, still be 
necessary at both ends of the line, and the com- 
bined efficiency of the rectifiers and transformers 
has to be taken into account. The pressures 
which Mr. Rissik has in mind are those which 
present difficulties in connection with A.C. cables. 
Both cables and overhead lines designed for a 
given A.C. voltage can be worked at an appre- 
ciably higher D.C. voltage, and underground trans- 
mission becomes less difficult. Although Mr. 
Rissik does his best to make a good case for D.C. 
transmission and may perhaps in places be accused 
of exaggeration, he does not refer to the old pro- 
posal of making the earth serve as a main or spare 
return conductor, possibly because existing regula- 
tions would preclude the practice. Thescheme, how- 








ever, is of considerable technical interest. Provided 
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the earth connection is properly made, there are said 
to be no ill effects from electrolysis or telephone 
interference, and the resistance of the return circuit 
is constant, irrespective of the distance apart of 
the earth connections. With A.C., on the other 
hand, the use of the earth as a conductor is, of 
course, out of the question. Engineers familiar 
with early power station work will remember what 
happened to the telephone services when an 
attempt was made to adopt the practice as a tem- 
porary measure at Deptford. Theoretically at 
any rate, D.C. would not give rise to such troubles. 
While with D.C. transmission the load division 
between stations could be entirely controlled by 
voltage adjustment, wattless current could not be 
sent over the line. The synchronising of stations 
with one another would, of course, be unnecessary, 
but a more important advantage that has been 
claimed for the system as originally proposed 
is that line cireuit breakers of large ruptur- 
ing capacity would be eliminated. Switch- 
ing would be done on the rectifiers by means of 
grids which show signs of increasing the usefulness 
of rectifiers in various other directions. Although 
manufacturers have not as yet had experience in 
the interrupting of really high-power super-tension 
circuits under fault conditions by means of grid- 
controlled rectifiers, some of them appear to con- 
sider the scheme to be sound. If a negative 
potential be suddenly applied to all the grids of a 
rectifier it acts as a circuit breaker, and other devices 
for interrupting the current are unnecessary. Grid 
control has been successfully applied to mercury 
are rectifiers employed for supplying high-voltage 
direct current to wireless transmitters and to heavy- 
duty traction rectifiers, but judging from recent 
patents interconnector line switching would be 
rather more complicated. Nothing in the field of 
electric power engineering calls for more attention 
than high-capacity switchgear. The removal of 
some of the massive and heavy circuit breakers 
would go some way towards compensating for the 
presence of rectifiers necessary for converting the 
AC. to D.C., and vice versd, at the other end of 
the line. 

But D.C. transmission is not, of course, devoid 
of disadvantages. The tapping of D.C. super- 
pressure lines to provide supplies in rural and 
other areas would be less simple than tapping three- 
phase lines, for an inverted rectifier would be 
necessary in addition to a transformer. The use of 
simple current transformers for measuring instru- 
ments, &c., would also be precluded. With all its 
disadvantages, when very long distances are in- 
volved, for ordinary purposes A.C. is very flexible, 
and to assume, as some people seem inclined to do, 
that in a few years’ time all three-phase trans- 
mission systems will be obsolete is little short of 
ridiculous. Since A.C. generation is essential in 
modern power stations, a complete change-over to 
D.C. transmission is very improbable, even in the 
distant future. But when it is necessary to send 
a large amount of electric power at a pressure of 
200 kV or more over a line, say, 200 miles long, and 
no question of tapping the conductors is involved, 
the D.C. scheme is well worthy of the co-operative 
attention which Mr. Rissik suggests. 








Obituary. 


SIR HENRY ROYCE. 


THE mere mention of the name of Royce conjures 
up to the imagination not only pictures of machines 
engined by his genius winning records on land and 
sea and in the air, but, above all, of a large, luxurious 
motor car rolling silently and without effort along the 
highway. It might be thought that the designer of 
so much that is not only famous, but famous in a way 
to catch the public eye, would be a figure well known 
to the country at large. But Sir Henry Royce, 
who died last Saturday at his home in West Wittering, 
near Chichester, was of a retiring disposition, and 
few but those who came into contact with him on 
the business side had the opportunity to appreciate 
his lovable disposition. 

His life story brings to mind those satires on the 
American business man that were once so popular, 
for the death of his father when he was ten years 
old forced him at that tender age to go out and earn 
his own living by selling newspapers. That was in 
1873, just sixty years ago, and as he was born on 
March 27th, 1863, his death occurred soon after his 
seventieth birthday. In reading of the lives of such 
men as Sir Henry Royce, who started, apparently, 
with nothing but self-confidence to help them, one 
is amazed at their courage. At the age of thirteen 
the future baronet was acting as a post office 
messenger boy, but already his engineering genius 
was at his elbow suggesting other means of earning a 


living. His father had been the technical expert 
of a steam flour milling concern, and we may be sure 
that he had not neglected to introduce his young son 
to the machinery under his charge, At any rate, 
when fourteen years of age, Royce, by the generosity 
of friends who provided the necessary funds, entered 
upon an apprenticeship at the Great Northern Rail- 
way locomotive works at Doncaster, shops respon- 
sible for the training of many a capable engineer, 
but few of so great a capacity for design as this boy. 
If we are to judge from the fame his later work 
brought to him, Royce must have done full justice 
to his opportunities, for, owing to lack of money, 
he was forced to leave the works before his term of 
apprenticeship was completed. 

After a period of taking almost any employment 
that was offered, he went to Leeds and there, working 
sixteen hours a day, he found employment in a gun 
factory and gained insight into another facet of the 
profession he had adopted. The next change strikes 
us at this day, when specialisation is at its height, as 
somewhat extraordinary. Moving to London he 
became a tester for one of the first electric lighting 
companies. Where, we wonder, did he pick up the 
knowledge of electricity that he must have had to 
“hold down” his new job? He did more than 
“hold it down,” Studies at the Finsbury Technical 
College were combined with his work for the lighting 
company. His capacity for work and the receptivity 
of his faculties are proved by the fact that in 1882 
Royce was appointed by the firm chief electrical 
engineer for the pioneer lighting of the streets of 
Liverpool. What courage and what capacity for 
work are shown by this history of six short years ! 
At the beginning, entering upon an apprenticeship 
which was to be cut short by lack of funds, later 
working as an ordinary hand to earn his living, and 
at last, not yet out of his “ ’teens,”’ to be appointed 
to a task of such responsibility. A lesser man would 
have rested content with his laurels, but Royce 
had that in him which demanded less circumscribed 





HENRY ROYCE 


outlet for lis talents. He celebrated his coming of 
age by founding the Manchester firm of Royce Ltd, 
in conjunction with Mr, Ernest A. Claremont, of 
Manchester. Making use of the experience he had 
gained with the electric lighting company his firm 
made a beginning with the production of arc lamps 
and dynamos. Later, the electrically driven cranes 
that are still made to this day were added to the 
productions of the firm. Already, so early as this, 
his productions were earning the reputation for 
reliability that is now so strongly theirs. To whatever 
he put his hands and thoughts, one of his greatest 
demands was that the design should be one that 
minimised the chance of failure. 

One is tempted to speculate why he should have 
taken up the manufacture of motor cars. He was 
not by any means among the first. The motor car 
had been in existence many years when, in 1903, he 
turned his attention to it. Why, we wonder, did it 
attract him ? His business as an electrical manufac- 
turer and crane builder was flourishing, and his 
products were gaining a reputation for themselves. 
Perhaps, who knows, the unreliability of those early 
cars offended his nature ? At any rate, he resolved 
to manufacture the finest motor car in the world. 
This ambition was aided by his fortunate contact 
with the Hon. C. 8. Rolls, then among the most 
famous of motor car drivers. Rolls saw one of the 
earliest of the two-cylinder Royce cars and, recognis- 
ing in it features of design in the forefront of progress, 
enthusiastically undertook a partnership with the 
designer to sell all the cars that were built, Such was 
the beginning of a firm of motor car manufacturers 
famous across the face of the earth for the reliability, 
power, and luxury of its productions. 

Thence the story is much that of any other 
successful firm. There was continual improvement, 
and improvement, and at the time of the unfortunate 
death of Mr. Rolls in 1910 in an aeroplane accident 
the success of the firm was so well established as to 
be little affected by the loss of one of its directors. 








We need say no more, The productions of the firm 








have won for England records on land and water, 
and in the air. Its normal, as against its special 
racing engine designs, are fitted in aeroplanes, motor 
cars, and motor boats, and wherever there is applica- 
tion for a petrol engine. The latest development 

which Sir Henry lived long enough to appreciate 

has been the conversion of a standard “ Condor ”’ 
aero engine to the use of oil as a fuel. 

Like many great men, Sir Henry had the 
faculty from the time of his youth of choosing his 
associates well, and of gaining from his subordinates 
more effort than they felt themselves capable of 
giving without his support. 

He was no mere ‘ thinker.”” The handling of 
tools was as much in his nature as in that of the 
craftsman, and he was as ready to devise small 
alterations to the tools his mechanics used as to 
design yet more powerful and more reliable machinery. 
Reliability was the keynote of his productions, and, 
consequently, he was always conservative in his 
designs. No improvement was allowed to become 
standard before it had been exhaustively tested 
and proved good. Nor did he allow the reputation 
for reliability to rest only on the perfection of produc- 
tion. In service, too, his productions were to be 
maintained according to his high standard, and an 
organisation grew up within the firm for giving 
attention to those machines which had already been 
sold. 

For many years before his death Sir Henry had 
enjoyed but indifferent health. Yet, in spite of his 
indisposition, the active work of design went on in 
the development of those productions which, in 
common parlance, have become known as_ the 
Schneider Trophy engines. His successes and his 
services to his country led in 1930 to his creation as 
a baronet. Previously, in 1918, he had been made 
an O.B.E. With his death there passes yet another 
of those great founders of businesses which this 
country has so prolifically produced. 








SIXTY YEARS AGO. 





Ir is easy nowadays to find amusement in the objections 
put forward by the opponents of early road transport 
to the removal of restrictions, though, to the pioneers 
of the day, well-knowing how incorrectly founded many 
of the objections were, they must have been exceedingly 
irksome. The great case of conservatism outrunning 
common sense is, of course, the Act restricting the speed 
of motor vehicles to that of a man with a red flag preceding 
them, only repealed in 1896; but long before that date 
and before the advent of the motor car, the increasing 
use of the roads by mechanically propelled vehicles was 
giving rise to alarm. In our issue of April 25th, 1873, 
we recorded that the Locomotives on Roads Bill had come 
up for second reading in the House of Commons, and 
been withdrawn. Its object was to remove certain 
restrictions on the movement of locomotives on roads, and 
it met with determined opposition. Somewhat surprisingly, 
when it is considered that in 1873 the horse was supreme 
on the road, objections that such machines were likely to 
frighten the animal were not the foremost. Indeed, in 
reading the account of the peopeedings, as we published 
it, we are aware of a feeling that some of the speakers them- 
selves viewed the locomotives with considerable alarm. 
For instance, Mr. W. Bromley Davenport, quoting a 
case within his personal knowledge, in which one of these 
machines travelled a distance of 8 miles along a turnpike 
road and broke through it at intervals of about every 
50 yards, concluded, as we imagine, with considerable 
satisfaction, “ finally, the monster itself came to a smash 
and never recovered from the injuries it received,” What, 
in particular, raised opposition, however, was the provision 
in the Bill by which such locomotives should be allowed 
to travel at 5 miles an hour through country villages 
and at 8 miles an hour in rural districts. “‘ Who,” asked 
Mr. Gregory, “‘ is to judge of the speed of an engine, and 
how is it to be prevented from going 10 miles an hour ? ”’ 
Another opponent of the Bill had made an experimental 
trip of one-quarter of an hour on one of these locomotives. 
He thought the whole question was one of speed. A 
machine travelling along the road at the rate of 5 miles 
an hour would itself be a cause of alarm. Curiously 
enough, opposition also came from the farmers, many 
of whom, surely, in 1873, must have made use of traction 
engines and the like. They, too, perhaps, felt more concern 
for their horses than for their machines, and viewed with 
alarm the thought of a road locomotive travelling at the 
dreadful speed of 8 miles an hour. Even to this day the 
same spirit is abroad with regard to speed, and trepidation 
is felt in many quarters at the increasing velocity of road 
vehicles. 
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Non-Uniform Flow of Water. 


PROBLEMS AND PHENOMENA IN OPEN CHANNELS WITH SIDE CONTRACTIONS. 
By Dr.-Ing. F. V. A. E. ENGEL. 
No. II. 
(Continued from page 394, April 21st), 


das change in the state of flow from rapid to tur- 
bulent is accompanied by a considerable dissipa- 
tion of energy. The surface roll itself, however, seems 
only to indicate the position where the change takes 
place, and is responsible for only a fraction of the 
energy dissipated—-see J. Kozeny, Sind Wasser- 
walzen Energievernichter ? Wasserwirtschaft, Vol. 25 

1932), pages 143-144. In the turbulent region the 
energy losses are small. The total energy per unit 
weight of water at any point in a horizontal channel 
is numerically equal to the sum of the velocity head 
plus the depth of the water in the channel. In the 
following the velocity head is neglected and only the 
depth considered. Diagram, Fig. 9, shows the down- 
stream depth d, plotted against the upstream depth 
d,. The circles represent d, for the flow at the inter- 
mediate stage and are very close to the diagonal line 
representing d, equal to d,, i.e., the losses are very 
small. The other curve is for a particular state of 
rapid flow, known as “ free discharge,” for which the 
upstream depth d, is independent of the downstream 
conditions, Lowering d, further will influence neither 
the rate of flow nor the upstream depth d,. 


more applicable, as it is often difficult to determine 
the point of the water level at which the lowest depth 
occurs :-— 


The depth upstream is independent of the down- 


relating to the entrance of the constriction is 


equal to A 
(3) st 


This relation and those established in the previous 
paragraphs serve to distinguish the physical meanings 
of the Froude and Boussinesq numbers relating to a 
cross section in the narrowest part of the constriction 
where the water level reaches its minimum depth, 
and where the level is not yet influenced by the 
divergent outlet :— 


(10) 


B=1, is the critical number for the change of 
the turbulent to rapid flow ; 

F=- 1, characterises the stage of “ free discharge,” 
at which the upstream level is inde- 
pendent of the downstream conditions. 














stream conditions, provided that the Froude number 





Before concluding this brief description of rapid 
flow, some reference should be made to a certain con- 
fusion which exists regarding the connection between 


the standing wave and free discharge. The standing 
wave (the hydraulic jump) is a characteristic feature 
of rapid flow when the Boussinesq number is equal 
to or greater than unity; free discharge, however, 
occurs when the Froude number is equal to or greater 
than unity. Thus the. presence of a standing wave 
does not necessarily imply the existence of the con- 
ditions of free discharge. Even in one of the most 
recent papers on the subject by T. Ba Hli (‘‘ Applica- 
tions of the Standing Wave in Hydraulic Engineer- 
ing,” read at a meeting of the Association of Engi- 
neers in Burma on November 16th, 1932), which 
contains a summary of the present state of knowledge 
of the subject, one finds, page 10, the remark that 
the principle of the standing wave flume (which in 
this special case not only has the side contractions, 
but also a bottom contraction in the form of a broad- 
crested weir) is ‘‘ that of critical flow, 7.e., at some 
point in the throat the depth is 2 H/3.” 


A New Equation For THE CriTicaL DEPTH. 


From the critical Boussinesq number for rapid 
flow an expression for the critical depth has been 
developed. The critical depth may be defined as 
follows :— 


The water level in the flume is at or below the 
critical depth when the Boussinesq number is equal 
to or greater than unity. 

We have 


v - 
Vor 
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the upstream depth only, and is given by the following 
simple relation 


a=(3) Va o,4,! ° (8) 


or combining the numerical term and the accelera- 
tion g 3 

Q (cubie feet /seconds)= 3-09 6, d,'. 8(A) 
This formula can also be applied to broadcrested 
weirs. 

This discharge equation (8) is identical with that 
obtained by equating the Froude number to unity, 
and assuming the depth d, in the throat to be two- 
thirds of the upstream depth d, 


We Fy 
Vad 
but 
‘sage 
bd, 
hence 
Q ort bs d, V9 d, 
or 
Q=V9 b,d,? 
but 
9 
d=, d, (9) 


3 
Q= (3) va bed,’ : 


Notwithstanding the limitations of the Froude 
number as previously shown, namely, that it is not a 
suitable criterion of the state of flow and cannot be 
used for the .derivation of an expression giving the 
critical depth, an examination of the equation for 
free discharge (8) shows that it has a certain physical 
meaning. If the depth in the throat is uninfluenced 
by the diverging section of the flume it may be said 
generally that 


the depth upstream is independent of the down- 

stream conditions, whatever they may be, provided 

that the Froude number in the throat is equal to 

unity. 

This statement may be modified so as to refer to 
the upstream depth, and the following, which is 


(1) For First Appearance of the Jump ; 


~ aR q=d, 9 2g (dy—ds) 


with the expression obtained by equating the Froude 
number to unity, but is, furthermore, a special case 
of the so-called Venturi formula, equation (1), which 
is generally employed to calculate the rate of flow 
under conditions referred to as “‘ drowned discharge,”’ 
Neglecting the velocity of approach and the coefficient 
of discharge in equation (1), we get 


Q=b,d,V2 g (d,—d,) (1a) 
Introducing the relation for free discharge, namely, 
2 


3 


d,= 
we get 
‘2\: /- 
Q=(5) V4 by d,! 


Equation (14) can be simplified further by intro- 
ducing q, the discharge per unit breadth, 


g=4,V 29 (d,—4,) (11) 

In Fig, 10 the curve representing this equation has 
been plotted ; it is a semi-cubical parabola, which is 
also known as the Koch parabola (A. Koch-M. 
Carstanjen, l.c.). For the Venturi flume, only the 
shaded section has to be considered, as the water 
level in the throat will normally never drop below a 
value of d,=2 d,/3. 

The depth ratio d,/d, and also the ratio d;/d, have 
heen plotted in Fig. 11 against the upstream depth d,. 
The tapping d, was taken at the end of the parallel 
throat. For a low value of the upstream depth the 
ratio d,/d, is about 2/3. The minimum depth in the 
throat does not always occur in the plane of the 
tapping d,, and with increasing values of d, the 
ratio d,/d, increases up to about 3/4. The ratio 
d,/d, even shows values below 2/3, but this is due to 
the influence of the divergent outlet as the water 
level in this part of the flume has the tendency to 
drop below that in the throat. In this respect the 
behaviour of rapid flow is opposite to that of turbulent 
flow and this is equally true whether the contraction 
is of the sides as in the Venturi flume or of the bottom, 
as for weirs. In the range of turbulent flow the 
surface of the water falls in the entrance to the con- 
traction and rises again in the outlet. In the range of 
rapid flow, however, the surface rises in the entrance 


Free Discharge Conditions. 


Introducing the discharge per unit breadth q 
; 2 by der 
q =den/'9 2 der+-b, 


hence 
qg _ 
29 
The solution of this cubical equation by the usual 
method involving the use of trigonometrical functions 
is very tedious, and the author has employed a 
method of approximation whereby der can be obtained 
with sufficient accuracy in about three steps, using a 
slide rule, 


? 
: g bg 


der* 0 (12) 


. dor - 


Separating the cubical term 


g* 
29 


3 ca a, ae 
_, [tes o.sa/? 


The second term on the right-hand side of equation 
(13) has been in general use up to the present to com- 
pute the critical depth ; therefore 


3 der 

/ 6, +9 5 
may be regarded as a correction factor, taking into 
account the difference between the depth and the 
mean hydraulic radius. This correction factor is unity 
when the mean hydraulic radius is numerically equal 
to the depth of the water in the channel, 7.e., when the 
depth is equal to half the width of the channel. 
The correction factor can be even less than unity, 
but this was not the case in the tests carried out by 
the author, and further research seems to be neces- 
sary to determine how far this correction factor is 
valid in the case of shallow water where it might 
approach a value of 0-8. 
An approximate value of the critical depth is first 
obtained by solving 


as 


hence 


(13) 








simply a variation of the preceding paragraph, is 


and falls again in the outlet. 





d.= Jt 
q 
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This result is inserted in the first term on the right- 
hand side of equation (13). 
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the critical depth being 
(15) 
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opinion of the author this can only happen if the con- 
ditions are such, that the value of a certain number 
which is associated with and characterises the state 
of flow is equal to or exceeds a certain critical value. 
For and above the critical value of the Boussinesq 
number rapid flow occurs. 

A further remark was found in a discussion by 
A. H. Jameson (“‘ Minutes of Proceedings,” Inst. C.E., 
Vol. 229 (1929-30), Part I., p. 413). “‘ The change 
from drowned flow to standing wave flow occurred, 
however, at values of h/H exceeding 2/3, suggesting 
that the surface could not rise unbroken above some 
limiting gradient.”” No attempt was made, however, 
to deduce a new formula for the critical depth. 

It has been shown that the original formula for 
the critical depth gives correct results only when the 
depth is equal to half the breadth of the cross section, 
i.e., When the mean hydraulic radius is equal to the 
depth. In this case the side walls are distant from 
the middle of the channel by aa amount equal to the 
depth. For narrower channels the influence of the 
side walls on the velocity distribution and the state 
of flow is greater, and the depth is of less importance 
in governing the state of flow. In order that the 
relative influences of the depth and the breadth may 
be taken into account, the Boussinesq number is 
made to include the mean hydraulic radius, 
r=2A/(2d+6). It is interesting to note that, in 
contradiction to the commonly accepted view that 
the mean hydraulic radius is of an empirical nature, 
in the case of non-uniform flow the mean hydraulic 
radius appears to have a definite physical meaning. 


NOTATION. 








The factcr m, is within about 2 per cent. of the end|Q, rate of discharge. 
result and the difference between m, and m,is assmall|g, rate of discharge per unit breadth. 
as 0-5 per cent. C, coefficient of discharge. 
TaBLe II. 
| 
Test Q ba, d,, d, ds, dg, do, der, 
No. litre em. em em em em. em. em. State of flow. 
sec. 
PEAS LES RE. ES Seis ee ee a Re es ts Ss er is ese Ni ad 
112 37-77 12-36 38-74 35-00 35-10 | 38-55 21-20 30-40 Turbulent 
113 39-36 12-36 38-64 34-70 34-54 | 38-39 21-76 | 31-50 Transitional! 
114 40-24 12-36 38-46 34-05 33-98 38-20 22-10 32-20 Rapid 
106 32-62 12-33 34-72 31-18 31-00 34-52 19-30 | 26-55 Turbulent 
107 34-54 12-33 34-67 30-60 30-47 34-41 20-00 28-10 Transitional 
108 35-62 12-33 34-60 30-00 29-80 34-13 20-40 | 28-80 Rapid 
| 
228 23-66 12-28 25-75 21-87 21-70 25-43 15-55 20-00 Turbulent 
229 24-22 12-28 25-78 21-53 21-31 25-35 15°83 20-55 Transitional 
230 25-03 12-28 25-78 20-92 20-60 25-22 16-20 21-10 Rapid 
115 9-51 12-23 12-88 9-13 8-81 12-34 8-50 9-15 Turbulent 
116 9-54 12-23 12-84 8-91 8-48 12-17 8-53 9-18 Transitional 
117 9-53 12-23 12-78 8-87 8-33 12-05 8-52 9-17 Rapid 
d, and der have been computed from the results of a|d,, depth of water in the channel upstream the 
series of tests, each test comprising three runs, the Venturi section (see Fig. 1). 
first of which was in the region of turbulent flow, the| b,, breadth of the channel. 
next in the transitional range, and the third in the|d,, depth of water in the throat of the flume. 
region of rapid flow. In conducting these tests great |6,, breadth of the throat. 
care was taken to increase the discharge Q, not more|g, acceleration of gravity. 
than necessary to produce the successive states of|v, mean velocity. 
flow. In Table II. are given the results of four such|d,, “critical depth” for free discharge—equation 


tests, and it will be seen that the change from turbu- 
lent to rapid flow took place for an increase in Q of 
6 per cent., 8 per cent., 5 per cent., and 0-3 per cent. 
respectively. The corresponding increases in Q for 
the change from the transitional region to rapid flow 
are 2 per cent., 3 per cent., 3 per cent., and —0-1 per 
cent. In Table II. the depth of the water level at 
different positions in the flume is given. The results 
obtained for the critical depth dg from the tests 
exhibit a remarkable agreement with those obtained 
using equation (15). They would have shown even a 
higher degree of accordance if the minimum depth, 
which occurred between tapping d, and d;, had been 
measured. ; 

It would be remarkable if a discrepancy of about 
50 per cent. between the calculated and observed 
values of the critical depth (see the values of d,, 
formerly used as the critical depth, in Table II.) had 
escaped the notice of previous investigators, and the 
author therefore made an extensive search of the 
publications likely to contain a reference to the 
matter. Very few accounts of investigations dealing 
with non-uniform flow have been published, and those 
that were examined mainly deal with the hydraulic 
jump. The transitional region appears to have been 
neglected. This explains why the formula 


d,= Veig 


for the critical depth has been employed without 
criticism. Even in the excellent treatise “‘ Hydraulics 
of Open Channels,” by B. A. Bakhmeteff (l.c.), the 
critical depth is treated in the traditional way. 

The earliest published statement, that the critical 
depth calculated from the expression (3) is not always 
in accordance with test results was made by Th. 
Rehbock (l.c., p. 12). He found that the change 
from the turbulent to the rapid state of flow occurred 
at depths greater than the value obtained by calcula- 
tion. Rehbock regarded this as being due to an 


uneven velocity distribution ; in some parts of the 
cross section the velocity might be high enough for 
rapid flow to exist, this state being communicated to 
the flow over the rest of the cross section. 


In the 





(3). 
der, critical depth for rapid flow—equation (1 
tr, mean hydraulic radius —equation (5). 
F, Froude number—equation (2). 
Bou, Boussinesq number—equation (6). 
Re, Reynolds number. 
m, factor—equation (14). 

(To be continued.) 
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Super-Tension D.C. Transmission. 
By H. RISSIK, B.Sc. (Eng.). 


Ir was the late Lord Rayleigh who once stated, 
during a conversation with Kelvin, that he rejoiced 


.|to see the use of alternating current coming in, 


‘* because,’’ he said, ‘‘ the whole world will now learn 
the subtleties of electrical science, which they had 
no chance of learning before ; and,’’ he added, “‘ after 
that, they will come back to continuous current.” 
The present state of development—the outcome of a 
steady and ever-widening advance—of the electrical 
industry as a whole is ample testimony to the pro- 
gressive fulfilment, during the past three decades, 
of the first of these two prophecies. The second is 
being fulfilled now. In this connection it is interesting 
to recall that in spite of the tremendous progress 
in the application of alternating current which took 
place during his lifetime Kelvin himself remained a 
staunch believer in continuous current and main- 
tained that in it rested the future of electrical engi- 
neering. We may, therefore, well ask how it is that 
only within the last few years have we again come to 
discuss the possible application of direct current to 
the solution of the transmission problem ? 

This change in outlook has arisen mainly as the 
result of the almost insuperable difficulties which are 
being encountered in transmitting power electrically 
over long distances by means of three-phase alternat- 
ing current, and which Kelvin had already foreseen. 
Although, in recent years, the necessarily advancing 





technique of electric power transmission has made 








such rapid progress that we are now in a position 
—theoretically, at any rate-—-to transmit any amount 
of power over any conceivable distance on this earth, 
by means of three-phase alternating current, it 
cannot be disputed that direct current at high voltage 
is considerably simpler and less costly as a trans- 
mitting medium. 

A further reason why the direct-current system 
has been neglected by the transmission engineer 
is that only lately has apparatus other than rotating 
plant become available for converting current from 
the alternating to the continuous form, and vice versd. 
The losses associated with conventional rotating 
plant have been such as to impede the progress of 
direct-current transmission, albeit that the problem 
was shown in a more favourable light by the advent 
of the transvertor, invented by Calverley and Highfield, 
in 1924. Serious attention has only been given to 
the possible utilisation of direct current for the 
transmission of electric power since the successful 
development of the grid-controlled, steel-tank, 
mereury-are rectifier, of which a general account 
was given in the British technical Press for the 
first time in an article by the present writer which 
appeared in the Electrical Review nearly two years 
ago.! Finally, the experiments of Marx in connection 
with the valve action of a high-voltage electric arc 
in air, culminating in the 10,000-kilowatt power-arc 
rectifier described by him during the last few months, 
go to show that a practical solution to the problem 
of super-tension direct-current transmission is no 
longer to be regarded as a possibility, but as an 
accomplished fact. 


ADVANTAGES OF THE DIRECT-CURRENT SYSTEM. 


Since Dolivo-Dobrowolski gave his classic exposi- 
tion of the limitations to the present method of trans- 
mitting electrical energy,” a great deal of literature 
has appeared on the subject of the direct-current 
transmission system and its advantages. The fact 
that this question has been dealt with so often and 
has been treated so thoroughly in the past, not- 
withstanding the absence of any economic methods 
of generating and inverting direct current at high 
voltages, is, in itself, an indication of the importance 
which attaches to the problem. At the outset, there- 
fore, we must be clear as to the very definite advan- 
tages associated with direct current as a power- 
transmitting medium. 

In the first instance, direct current distributes 
itself uniformly over the cross section of the conductor, 
which is thus fully utilised, whilst alternating current 
tends to gravitate away from the centre of the con- 
ductor. In other words, the ‘ skin effect,” charac- 
teristic of alternating current at high voltages, is 
absent in the case of direct current. Furthermore, 
the corona loss with direct current is considerably 
less as the critical voltage is 41 per cent. higher ; 
generally speaking, it may be said that for the 
same voltage values the corona loss with direct 
current amounts only to some 60 to 70 per cent. 
of that with alternating current. In the second place, 
for the same degree of insulation to earth the operating 
voltages of direct-current and three-phase alternating- 
current transmission lines are approximately in the 
ratio of 65 to 23. So that, for example, a double- 
circuit 132 kV line of the national grid system can, 
without further alteration, be utilised as a triple- 
circuit direct-current line operating at 370 kV between 
positive and negative conductors. Under these 
circumstances, the power which can be transmitted 
is 6-6 times as great, assuming the same line losses 
in both cases. Moreover, as no dielectric losses occur 
with direct current and insulating materials may 
consequently be subjected to much higher stresses 
than in the case of alternating current, cables can 
be employed even at these super pressures. In fact, 
the present technique of cable manufacture will 
permit of cables being constructed to carry direct 
current at a potential of 300 kV to earth correspond- 
ing to 600 kV between positive and negative con- 
ductors. This is an obvious advantage in cases 
where wide river or sea crossings have to be made. 
Finally, the voltage drop due to inductance and the 
voltage rise due to capacitance are absent in the 
case of direct current, and consequently the problem 
of compensating the reactive power consumption 
of the transmission line does not arise. This, together 
with the fact that the stability of the transmission 
system is only influenced by the ohmic resistance 
of the line, constitutes the predominant and most 
characteristic feature of direct-current power trans- 
mission. These, then, are the principal advantages 
of a system which at no time has merited the attention 
of the transmission engineer so much as to-day. 

At this juncture it is as well to remember that 
there is nothing novel about the application of direct 
current to the transmission of electric power. Several 
high-tension direct-current transmission lines were 
built during the ’eighties of last century, the most 
important being that between Moutiérs, in Savoy, 
and Lyon. This transmission line, which is still in 
operation to-day, now has a length of nearly 300 
miles, including some 50 miles of buried cable, and 
carries 150 ampéres at 125,000 volts. It is a notable 


1 “* Mercury Are Rectifiers: Recent Developments in their 
Application to Heavy-duty Work,” Electrical Review, 1931, 
Vol. 108, page 991 (June 12th, 1931). 

2 “* Elektrotechnisches. Zeitschrift,” 40, 


1919, Vol. pages 
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RECTIFICATION OF SUPER-TENSION ALTERNATING 
CURRENT. 


ARC 


As has already been stated, the main reason why 
in past years direct current has not been considered 
for the transmission of electric power is that suitable 
apparatus for current conversion at high voltages by 
static and non-mechanical means was not available, 
whilst the direct generation of super-tension con- 
tinuous current was at the same time generally 
regarded with disfavour. It is undoubtedly due to 
the successful development of arc rectifying devices 
in a form suitable to heavy-duty service that interest 
has been reawakened in the possibility of transmitting 
power by means of direct current. 

The most important development in this connec- 
tion has been that of the grid-controlled mercury arc 
rectifier, a comprehensive account of which was given 
in the pages of this journal a short time ago.* The 
mercury arc rectifier is, of course, already well known 
by virtue of its extensive application to the supply of 
direct-current traction systems, in which field it is 
rapidly - displacing the rotary converter. Such 
rectifiers have been built for outputs of 16,000 
amperes and for working pressures up to 30,000 volts. 
The real future of the grid-controlled rectifier lies in 
its ability to invert direct to alternating current, and 
in the solution which it consequently affords to the 
direet-current transmission problem. This future is, 
of course, intimately bound up with the question of 
attaining high output voltages from rectifiers of any 
size. However, at the present moment it seems 
unlikely that a 10,000-kilowatt unit of the mercury 
are type can be made to operate reliably, either as a 
converter or an invertor, at pressures above 20,000 
to 30,000 volts. 

A further development in the sphere of arc recti- 
fication is represented by the hot cathode mercury 
vapour rectifier, which differs from its prototype 
only in that it depends for its operation upon ther- 
mionie emission instead of ‘‘ cathode-spot ’’ emission 
of the electrons. The hot cathode rectifier has a 
somewhat lower arc drop than .the mercury arc 
rectifier, in consequence of which it is more efficient 
at the lower voltages. On the other hand, it has the 
radical disadvantage of a relatively short life by 
reason of the cathode being an incandescent filament. 
Single-anode rectifiers of this type have been con- 
structed for outputs of 10 ampeéres at 40,000 volts, 
whilst cathodes capable of emitting 1000 ampéres 
appear to have been successfully manufactured. 
At the same time, no experience has as yet been gained 
with really large units necessitating a steel tank 
construction. 

Apart from the “ transvertor ’’—the only really 
successful form of synchronous commutator rectifier— 
the most promising solution to the problem of 
generating and inverting direct current at very high 
voltages seems at the moment to be the atmospheric 
are rectifier developed by Marx, and an account of 
which appeared in the Electrical Press a few weeks 
ago.‘ The writer has reason to believe that research 
work in connection with this new method of arc 
rectification is also being undertaken in this country. 
The difficulty in constructing mercury arc rectifiers 
for high voltages and at the same time for large current 
outputs lies mainly in that the two requirements are 
antithetic. A rectifier specially designed to carry 
hey currents is not in a position to withstand a 
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high reverse voltage during the impermeable half- 
cycle. Conversely, a high-tension “ thyratron,” 
example, is quite unsuited to the handling of large 
currents. In the atmospheric arc rectifier use is 
made of the valve action obtained from a high- 
voltage power arc established between electrodes in 
air under pressure. It has been found possible to 
develop an eminently practical current converter, 
operating on this principle, for a throughput of 
10,000 kilowatts in either direction and to attain 
with it an overall efficiency of between 98 and 99 per 
cent., when functioning either as a converter or an 
invertor. Subsequent experiments have gone to 
show that such atmospheric arc rectifiers can be con- 
structed without much difficulty so as to carry 250 
ampéres during the permeable half-cycle and to with- 
stand 400,000 volts in the impermeable half-cycle 
of anode voltage, corresponding to a throughput of 
over 30 megawatts. These are figures which, at 
present, cannot be attained with any other single 
electric valve or rectifying device. 


Furure DEVELOPMENT. 


It has been indicated that the difficulties asso- 
ciated with the transmission of electrical energy by 
means of direct current have hitherto resided in 
efficient and economical current conversion at high 
voltages ; the advantages lie in the transmission line. 
These difficulties have now been overcome, at any 
rate in their technical aspect. All the evidence points 
to the ultimate use of the direct-current system for 
the transport of electricity in bulk and over long 
distances. The immediate necessity that now arises 
is for the conducting of a large-scale experiment 
with a view to obtaining further technical data and 
much-needed operating experience. One can only 
hope that in the not too distant future manufac- 
turers and users of electrical plant will have the 
courage and the vision to collaborate with the trans- 
mission engineer to bring about such an experiment, 
the outcome of which can only be the complete vindi- 
cation of the direct-current system. 








The Kalimpong Aerial Ropeway. 





AN aerial ropeway which has not yet attracted much 
publicity, but is, nevertheless, taking a in one of 
the most heroic efforts of mankind—the scaling of Mount 
Everest—and is consequently of topical interest, is that 
which continues the narrow-gauge railway from Siliguri 
to Kalimpong, in the Darjeeling district of India, and is 
consequently part of the trade route from Thibet to the 
coast, as is shown in our sketch map indicating Calcutta 
as the final port. The topical interest in this ropeway, 
which has been working for a year or so, lies in the fact 
that it has been used to transport, as nearly as possible to 
the start of operations, the supplies for the present 
Everest ‘expedition. It has, moreover, several pecu- 
liarities that are worthy of comment from a technical 
point of view. 

The ropeway, which is 7$ miles long, was constructed 
by the British Ropeway Engineering Company, Ltd., of 
14, High Holborn, London, W.C.1, and traverses some 
most difficult country that has proved in the past a very 
formidable obstacle to transport between railhead and 
the interior. These difficulties may be gauged from the 
fact that in its length the ropeway rises from an elevation 
of 654ft. to 3976ft. 

The route, as will be seen from the map, runs up the 
valley of the Rilli River, which is a tributary of the 
Teesta. The lower terminal is at Riyang Station, on the 
Darjeeling—Himalaya Railway, where the two rivers 
converge. (It may be remembered that we have on 
several occasions described locomotives used on this 2ft. 
gauge railway.) The ropeway terminal and the railway 





4 Electrical Times, 1933, Vol. 83, page 351 (March 16th, 1933). 





station are conveniently arranged for the transhipment of 
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loads. ‘Going up the valley, the ropeway crosses the 
Rilli three times and arrives at Nazoak Station, which is 
distant 2} miles. It then goes up the right bank of the 
stream for another 2} miles to Kamesi Station, and finally 
to Kalimpong, 5 miles further on. At Kamesi the rope is 
divided and a transfer station is provided. 

The line has been designed to carry up to 124 tons 
an hour in each direction in loads of 6 cwt. each. It is, 
however, possible to carry loads of half a ton by coupling 
two carriers together. It is a single rope installation ; 
that is to say, the one rope both carries the lead and 
propels it. The rope is 2gin. in circumference, of Langs 
lay, and has a breaking load of 27-7 tons. It passes round 
sheaves 8ft. 6in. in diameter at each end of the sections, 
and is carried over the trestles by groups of two, four, or 
eight sheaves, according to the vertical angle of the rope 
at the point. The sheaves are mounted on ball bearings 
fitted in equalising beams. The result is that friction is 
so far reduced that the rope, some 10 miles long, can be 
moved by hand when it is unloaded. 

Each of the two sections of the line is driven by a 72 
horse-power Tangye oil engine fitted with a Heenan cooler. 
We giveillustrations on page 426 of one of the engine-rooms, 
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MAPS OF THE SITE OF ROPEWAY 


from which it will be seen that the engine is connected 
with a countershaft by belt. This shaft is equipped with 
a friction clutch for starting purposes, and drives the rope 
sheave through bevel and double helical gearing. The 
speed of the rope is 5 miles per hour. 

The traffic on the line is such that there is not infre- 
quently a preponderance of load coming down the gradient, 
and in such circumstances the engine is uncoupled, and a 
Sirocco fan coupled to the countershaft is used to keep the 
rope in check. The chain drive for this fan is plainly 
shown in. one of our engravings. The regulation is, of 
course, effected by dampers in the fan outlet. There is 
also a hand-operated friction drum brake, which can be 
used to hold the rope when it is stopped, and a ratchet 
which prevents the rope running back when the engine is 
being started if the load on the rising side is greater than 
that descending. The tension in the rope is maintained 
by weights hung in gantries at the ends opposite to the 
driving stations. We give an illustration of one of these 
tension gears. 

At all four stations along the line arrangements are made 
so that the carriers can be shunted off the rope on to rails 
for loading and unloading, and at the Kamesi Station 
there are rails for transferring the carriers from one section 
of the rope to the other. These arrangements are well 








illustrated in our engravings. When the carriers aré on 
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the rails they must, of course, be moved by hand. In order 
to ensure that the loads are dispatched at proper intervals 
of time, there are automatic bells at each of the stations, 
which ring every three minutes. The carriers are of 
various types, according to the loads to be carried, which 
include animals. There is also a passenger carrier for the 
use of the inspecting engineer. Loads of timber up to 
20ft. long cam be conveyed by using two carriers in 
tandem. The carriers grip the rope by the wedging action 
of their weight. Throughout the length of 7} miles there 
are seventy-seven lattice steel towers, ranging in height 
from 12ft. to 120ft. Several of them have been placed in 
the bed of the river and these are protected against the 
boulders brought down by floods by heavy masonry 
cut-waters at the bottom. 

It will be appreciated that considerable difficulty was 
experienced in getting some of the material into position 
on the site, for the rope is in places some 1000ft. above 
the junglé-clad valley bottom, and it had several times to 
be drawn across the river. It was found that in crossing 
the river it was better to man-handle the rope rather than 
use elephants, as in the event of it catching against a 
rock it was less liable to damage. The fly-wheels of the 
gas engines, which are 8ft. 6in. in diameter, also provided 
a problem. They had to be taken over the Teestan River 
by a suspension bridge, which is only intended for loads of 
1 ton. The fly-wheel and its truck weighed 2 tons, but 
was got safely over, although the clearance at the bridge 
portal was only 2in. 

The construction of this ropeway, which cost Rs. 44 
lakhs, has reduced the freight charges, which used to be 
10 annas per maund (about 82 lb.) by Bullock cart to 4 annas, 
and the time occupied in transit from 24 hours to 14 hour. 








Danish State Railway Electri- 
fication. 














acting cam-operated line circuit breakers. A pair of over- 
load relays, one in each motor circuit, trip these line circuit 
breakers in the event of an overload. The construction of 
these breakers (Fig. 4) is of special interest. ‘Two solid 
cams made of very durable material, mounted on an 
insulated square shaft and driven from the main con- 
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THE first stage of the Danish State Railways subur- 
ban electrification scheme, comprising the line from 
Copenhagen to Klampenborg, indicated on the map, 
Fig. 3, with a branch line to Holte, is to be opened at the 
end of this year and, later on, the electrified system will 
be extended to a considerably greater distance. The 
total length of the track now being dealt with is 26 kiloms., 
or 16 miles, and the 1500-volt D.C. system with an over- 
head conductor has been adopted. In July of last year 
an order was placed with the English Electric Company 
for the complete electric equipment of forty-two motor 
coaches and twenty-one trailer coaches. On December 
15th, 1932, the first instalment of the equipment, con- 
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tactor cam shaft, close the contacts against powerful 
springs, which give a very quick break on opening, and in 
conjunction with a metallic shield blow-out enable the 
breakers to clear currents resulting from the heaviest 
overload and short circuits. The operating mechanism 
consists of two rockers pivoted in the centre with a roller 


the cam shaft to the “‘ off” position immediately the line 
breakers are opened. 

All the control circuits and coach lighting circuits are 
supplied with current at 65 volts from a 1-8-kW, 1500/65- 
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FiG. 5—-PANTOGRAPH PRESSURES 


volt motor generator set with a voltage regulator. The 
set is mounted on the motor coach underframe and all 
generators throughout a trai are connected in parallel 
on a L.T. bus-bar running through all the coaches, All 
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FiGs. 1 AND 2—MAIN AND AUXILIARY CONTROL GEAR 


sisting of all the apparatus necessary for five trailer 
coaches, was shipped to Denmark, and this has been 
followed by successive shipments, the final set of six 
trailer coach equipment being dispatched on the 17th of 
last March. 

A comprehensive inspection and test of the first two 
motor coach outfits operating under power was carried out 
at the Bradford works of the English Electric Company 
between February 27th and March Ist by the Chief | 
Engineer of the Danish State Railways, and the first two 
motor coach equipments were shipped to Denmark on 
March 10th. 

The trains are made up in the form motor coach 
trailer—motor coach, and two of these units constitute a 
six-coach train. Like the control equipment supplied 
by the English Electric Company for the control of sub- 
urban trains in other parts, such as Madras, Bombay, 
Cape Town, Vancouver, that which is being supplied to 
the Danish State Railways is of the “ all-electric cam 
shaft ” type and most of the gear is contained in two cases 
carried on the motor coach underframe. The main control 
case with the cover in place and with it removed is shown 
in Fig. 1, whilst corresponding illustrations of the auxiliary 
control gear are given in Fig. 2. As in Denmark powdery 
dry snow with very penetrating properties is often expe- 
rienced, the cases have been provided with special dust- 
proof joints. The covers are interlocked with the main 
1500-volt isolating switch and the air equipment for 
operating the pantograph, so that the latter has to be 
lowered and the isolating switch has to be opened before 
they can be removed. Each motor coach has two air- 
operated pantographs with a system of balanced springs 
which gives a close regulation of pressure on the overhead 
line over the full range of operation, as shown in the curve 
Fig. 5. The H.T. circuits are protected by an English 
Electric enclosed type cartridge fuse, which is capable of 
clearing short circuits at the full working pressure of 
1500 volts, whilst the main circuits are normally opened, 
when the power is cut off during driving, by a pair of quick- 





action of cams. 
coil circuit is broken the toggle joints collapse and cause 
the main contacts to open irrespective of the position of 
the eam shaft. The clappers also actuate auxiliary contacts 
which set the cam shaft motor connections for returning 


bearing at one end and connected to two toggle links at 
the other end. When the two L.T. operating coils are 
energised they lift clappers which hold the toggle joint 
straight and enable the main contacts to be closed by the 

















Fic. 4—LINE CIRCUIT BREAKER 


When, on the other hand, the operating 





are permanent] 
made for Kesshal series parallel of the four motors, Witha 
view to limiting the peak current demand and to obtaining 


the motor generator sets are self-ventilating and draw 
clean air through ventilating ducts in the coach body. In 
the event of a failure of the power supply a 24-volt battery 
comes into operation and maintains the train lighting. 
The starting resistances are of the unbreakable type. 
Two banks of special alloy strips are supported in steel 
frames mounted on the motor coach underframe, the 
primary insulation of the live elements being mica and 
the secondary insulation porcelain. 

Twelve series-connected heating units working on the 
1500-volt circuit serve for heating each coach, and by 
means of a remote-controlled switch in the driver’s cab, 
operating 1500-volt contactors, the degree of heat can be 
controlled in three stages, i.c., one-third, two-thirds, and 
full heat. Each motor coach supplies the heating to half 
the trailer coach next to it through semi-permanent heater 
connection boxes and a jumper cable between the coaches. 
An interesting feature of the heating system is that a 
current relay cuts the heaters out of circuit during the 
acceleration periods of the train when the maximum 
current peaks occur, thus decreasing the peak load on the 
sub-station. 

Two traction motors rated at 160 H.P. at 750 volts are 
fitted in the bogie at each end of each motor coach, thus 
giving a total of 2560 H.P. for a six-coach train of 306 tons. 
The motors (Fig. 6) are self-ventilated and, as in the case 
of the motor generator sets, they draw their air through 
ducts in the coach body in order to keep the interiors of 
the machines clean. ; 

With series grouping of the motors the control gear is 
arranged to give six resistance notches with one field tap 
notch of 74 per cent and five resistance notches followed 
by two field tap notches of 74 and 56 per cent. with parallel 
grouping of the motors, the notching being entirely auto- 
matic and controlled by a cam-operated current limit 
relay on the main control cam shaft. The pairs of motors 
connected in series and provision is 
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good acceleration, careful regulation of the accelerating 
currents was specified by the Danish State Railways. 
With the series grouping the notching up value is 200 
ampeéres and the average value 230 amperes per motor 
coach, while with the parallel connection these values are 
130 and 150 ampéres respectively per pair of motors, or 

















Fic. 6—160 H.P. TRACTION MOTOR 


260 and 300 ampéres per motor coach. A starting diagram 
is given in Fig. 7. 

Reduced acceleration for bad rail conditions is obtained 
by means of a tapping on the current limit relay coil, 
controlled by a push button in the driver’s cab. The 
master controller has four notching positions: (1) first 


Intermediate Field Tap Modified to Reduce Max. Peak in Parallel to 175 Amps. 


Current Limit Relay Set at 200 Amps in Series 130 Amps in Parallel 


Average Accel, Current 230 Amps in Series, 150 Amps in Parallel 
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FiG. 7-—-STARTING DIAGRAM 


series connection for shunting, (2) full series connection 
with 74 per cent. field tapping, (3) full parallel grouping. 
and (4) full parallel grouping with 56 per cent. field 
tapping. 








Handling Plant at a Paper 
Warehouse. 
Srocks in a paper warehouse are normally turned over 


very rapidly. Rolls of paper are received into the ware- 
house and despatched from it to the printers within a very 
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CRANES AT A PAPER WAREHOUSE 


short. period, seldom more than a few days, and usually 
a matter of a few hours only. Quick handling is, there- 
fore, of the greatest importance. The work demands 
handling equipment that is well laid out, of adequate 


‘| table, that 95 1b. crossing chairs with four reamed holes 





The photograph reproduced herewith illustrates the 
mechanical handling equipment installed by the Woodfield 
Hoisting and Manufacturing Company, Ltd., at Messrs, 
Edward Lloyd’s paper wareliouse in Upper Thames- 
street, E.C. On the outside of the building, swinging 
over the water, are four 30 cwt. cranes. One is of the 
swinging horizontal arm type, and is used to load paper 
direct from the barges on 30 tention in the yard. 74 a 
maximum radius of 34ft. Each of the remaining three 
has a radius of 50ft. The crane motors, supplied by 
Crompton-Parkinson, Ltd., are housed just inside the 
building. They are mounted on a steel framework, one 
above the other, in order to economise in floor space 
Each set of motors is enclosed in a teak kiosk, with glass 
doors on three sides, so that the motors are easily acces- 
sible. The motors driving the main cranes are 16 B.H.P., 
running at 900 r.p.m. The glass-windowed control cabins 
are on the outside of the building, well above the cranes, 
giving the drivers a clear view of their loads. Inside the 
warehouse, on each of four floors, power-driven lifting 
tackle is installed for lifting the rolls of paper and carry- 
ing them on @ runway up the centre of the store, and here 
5 B.H.P. D.C. motors, by the same makers, are employed. 
The remaining handling equipment consists of a goods lift 
inside the building, and a small hoist for lowering rolls 
from the warehouse on to lorries in the yard. , 








A Reamering Machine. 


THE photograph, reproduced herewith, illustrates an 
interesting machine made by Kitchen and Wade, Ltd., of 
Halifax, for one of the home railway companies for 
reamering the taper holes in chairs. The four spindles are 
so placed, in conjunction with the setting pieces on the 














FOUR-SPINDLE REAMERING MACHINE 


can be reamed at a maximum output of seventy-five per 
hour. 

The drive is by motor and vee rope on to the top gear- 
box, and pick-off gears are introduced into both speed 
and feed mechanisms, so that changes can be quickly 
made. The cam-operated head performs a complete 
cycle. Beginning at the top there is a quick advance to 
the work, followed by the requisite feed for reaming, and 
finally a quick withdrawal and trip. During the last 
operation the workman unloads the finished chair, and 
places another one in position. When the head trips off 
in the top position, the table is revolved and the cam feed 
again engaged. The head carries four ball bearing spindles 
with slight adjustments to the tool holders, so as to ensure 
that all holes are identical. The balanceweight is inside 
the column. 








Small Automatic Circuit Breakers. 





THE use of small circuit breakers as substitutes for fuses 
in all kinds of industrial and other establishments is 
rapidly increasing, and electrical manufacturers are to 
be congratulated on the ingenuity they have brought 
to bear on the design of this re aiivaty new class of 
apparatus. While the replacement of a fuse is not a 
difficult task, there are many who prefer to re-establish 
the supply after a short circuit or overload by the simple 
act of pressing a button, especially as it precludes all 
possibility of receiving an unpleasant or dangerous shock. 
Small circuit breakers which make this possible have been 
developed by the A.E.G. Electric Company, of 131, 
Victoria-street, 8.W.1, and the accompanying illustrations 
show the principle of operation. In this particular case 
there are two press-buttons, A and B, the former serving 
for closing the circuit, and the latter for opening it, but 
in the case of another design the button B is omitted and 
the circuit is only preven go overloads and short circuits. 
In other words, while, in the case of the breaker illustrated, 
the circuit can be broken both manually and automatically, 
in the case of the breaker without the second push 
button the current cannot be switched off by hand. The 
current passes through the coil C and the contacts D and E, 
to the bi-metallic strip F, which, on the occurrence of a 
sustained overload, heats up and bends, thereby releasing 


to release its hold at the elbow connecting the arms 
H and J, and to open the circuit at the contacts D and E. 
On the: occurrence of sudden short circuits and heavy 
overloads, the central core K is attracted upwards by 
the core above it, thereby pushing up the rod L which 
strikes the releasing arm and opens the contacts in the 
same way as when the bi-metallic strip provides the 
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SMALL AUTOMATIC CIRCUIT BREAKER 
initial movement. As the switch cannot be held in 


against an overload or short circuit, the possibility of 
the damage owing to heavy currents is eliminated. 





Canadian Engineering News. 
(By our Canadian Correspondent.) 
Electric Boilers. 

THe use of electric boilers in Canadian industry 
is chiefly associated with pulp and paper plants, because of 
the large installations made in such industries, but two 
new installations in Montreal recently are stated to repre- 
sent a new departure locally in the use of electrical equip- 
ment. The installations are in the Turcot works of the 
Canadian Car and Foundry Company, Ltd., and at the 
Ste. Justine Hospital. The boilers will consume only 
“ off-peak * power, and in that respect their installation 
represents a notable step towards complete utilisation of 
the electrical resources available at Montreal. The 
Canadian Car and Foundry boiler has a capacity of 
5000 kW and will develop steam for process work. The 
hospital boiler, of 2500 kW capacity, will provide steam 
for use in connection with the laundry, sterilising, cooking, 
heating, &c. Large electric boilers have recently been 
brought into operation at the plant of the Ontario Paper 
Company, at Thorold, Ontario, through an arrangement 
with the Hydro-Electric Power Commission. Some 
months ago the Commission undertook to provide, at an 
estimated expenditure of 325,000 dollars, the electrical 
equipment required to deliver surplus energy in usable 
form for steam p ses. The plant consists of three 
three-phase electric steam generators of 350,000 kW 
capacity each. By the production of steam trom elec- 
tricity, instead of from coal, the company will eliminate 
a daily coal consumption of 300 tons. The Ontario Paper 
Company’s mill has a capacity of 325 tons of newsprint 
daily. 


Aeronautics. 


Pressure of urgent research and test work has 
prevented fine adjustment and complete calibration of the 
wind tunnel in the National Research Laboratories at 
Ottawa, but with such adjustment as has so far n 
possible the tunnel has exceeded the anticipated per- 
formance of the design in almost every respect. The 
maximum measured air speed (without honeycomb in 
place) is 150 miles per hour at 1000 r.p.m. of the pro- 
peller and with a power consumption of 600 horse-power. 
A maximum air speed of 163 miles per hour can be 
obtained at the permissible maximum overload capacity 
of the motor. These figures, it is claimed, place the tunnel 
among the two or three most efficient wind tunnels now 
in operation. In ability to approach full-scale conditions 
the Ottawa tunnel ranks fifth, and in maximum air speed 
possibly second. Although adjustment of the vanes has, 
up to the present, been rather superficial, the velocity 
distribution throughout the jet is quite uniform, without 
the honeycomb in place, the variation from the mean over 
the working portion of the jet being less than plus or 
minus one-third of 1 per cent. The automatic speed regu- 
lating system of the tunnel is now being installed and 
adjusted. Such trials as have been made with it indicate 
that the regulation of speed will be very satisfactory. 
Design and construction of the aerodynamic balances have 
proceeded during the past year. The balances are of the 
wite suspension type, employing knife-edges, and capable 
of measuring lift forces up to 1000 lb., drag forces up to 
250 Ib., and pitching moments up to 250 Ib.-ft. 


Large Oil Refinery. 

The new 2,500,000 dollar oil refinery being built 
in Montreal East by the Shell Oil Company of Canada, 
Ltd., is nearing completion. The building of the refinery 
has been the outstanding industrial construction under- 
taking in the Greater Montreal area during recent months. 
The refinery will occupy 200 acres of land when com- 
pleted. The plant will have five tanks, each of over 
4,000,000 gallons capacity, for storage of crude oil, and 
the capacity of the refinery on the opening day will be 
131,250 gallons daily, a figure which is expected to be 
increased to 175,000 gallons daily within a few months. 
The storage tanks are stated to be the largest in Canada, 
and for the unloading of crude oil from tank vessels six 
pipe lines extend to the St. Lawrence River, one and a- 
quarter miles distant. 








A NEw bridge is to be built in Goa across the river 
Zuari from Agacaim to Cortalim. It will connect the 
districts of Ilhas, Salsette and Marmagoa, and will be 








carrying capacity, and efficient and reliable in operation. 





the lever G, which causes the levet immediately above it 





555 m, long. The cost is put at Rs. 10 lakhs. 
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NEW FILM STUDIO AT 


A New Film Studio. 


AmonGsT recent developments in the film industry of 
this country, one of the most interesting is the setting up 
of a new studio at Shepperton, on a site known as Sound 
City. Originally the estate which the film company has 
acquired was a luxurious place with a large mansion con- 
taining sixty-three rooms. For the most part these have 
now been converted into offices, &c., and the whole esta- 
blishment, previously occupied by a succession of wealthy 
families, has ceased to be a place of recreation and rest. 
The site comprises 70 acres of land, providing varied 
scenery and ample accommodation for workshops, 
dressing rooms, &c. There is a restaurant capable of 
accommodating 200 people and two separate studios, 
one of which was completed as recently as last February. 
This new studio, which really constitutes the most interest- 
ing feature of Sound City from a technical point of view, 
was designed by Messrs. Robert Atkinson and A. F. B. 
Anderson, who were also responsible for the A.R.P. 
studios at Ealing, described in our issue of January 29th, 
1932. The studio or ‘“ sound stage,” as the film people 
call it, is a large rectangular building, 110ft. by 90ft. by 
40ft. high, built on a simple steel structure, with its thatch- 
board roof finished with an asphalt surface. Overhead 
gangways near the roof serve for lighting equipment, &c., 
and are reached by cat ladders. Large doors at the west 
end cf the building admit lorries and heavy eyuipment, 
while doors on the south side serve as an entrance for 
scenery and built-up “ sets.”” Other doors give access to a 
block of dressing rooms, the recording room, and camera 
and dark rooms. 

As our readers will readily realise, the acoustical treat- 
ment of studios in which talking pictures are made calls 
for careful attention, and in the case under consideration 
the scheme adopted is claimed to be exceptionally effective. 
Floeculent asbestos treated with a mixture of gum, &c., 
was sprayed on to the walls to a thickness of 2in. and then 
covered with wire netting, a scheme which is said to give 
greater acoustical efficiency than has ever been obtained 
in a studio before. Over the outside of the wood rc of two 
layers of asphalt have been placed, while festoons of ell 
grass quilting are laid over 50 per cent. of the surface and 
are covered with wire netting. 

A feature of the sound system to which importance is 
attached is that the recording is controlled from a portable 
booth on the studio floor instead of from a monitor room. 
As this sound-proof booth is fitted with rubber wheels 
it can easily be moved from one “‘ set ’’ to another, and the 
chief sound engineer who is accommodated within it can 
see what is going on outside through a window, and as he 
is provided with a monitor and loud speaker he can both 
hear and address the artists. A switchboard on his left 
serves for controlling the wall heating unit fans and a 
ventilating fan in the roof, all of which have to be switched 
off when silence is required. Other switches control red 
lights and warning bells over each entrance to the studio. 
A panel in front of the engineer serves for controlling the 
sound as it passes from the microphone in the studio to 
the recording system. From this panel the various tones 
and graduations of sound are mixed and evenly adjusted, 
and a ground glass screen with a line of light thrown upon 
it by an oscillograph fed with rectified current impulses 
serves as a true volume indicator. 

The Marconi Visatone apparatus, which is employed, is 
mounted on a Rolls-Royce chassis complete with batteries, 
alternators, &c., thus enabling recording to be carried out 
from any position, The system employs a four-stage 
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transformer coupled amplifier giving three separate out- 
puts, one operating the moniter loud speaker, another the 
visual volume control on the sound mixer, and the third 
the recording oscillograph. The cameras are of the latest 
Vinten pattern, well known in the film industry, and, like 
the sound apparatus, are entirely British. When in 
operation they are perfectly silent, which, of course, is 
an essential feature. The camera in use is mounted on 
gyro tripod with twin steering, —— floor felt, a 
tilting head, and microphone boom, & 

The new workshops associated with the studio cover an 
area of 7000 square feet. Carpenters’ shops occupy the 
major part of the new building, but there are also painters’ 
and plasterers’ shops, property and store rooms, and a 
general scenery store. Above the scenery store is the art 
direc stor’s office and studio, in which the scenery and 

‘sets’ are designed. Work carried out here is, naturally, 
of a varied character, involving, among other things, the 
design of street ‘“‘sets”’ to be erected in the grounds, 
such as the fronts of restaurants, shops, garages, and 
theatres. A smaller building alongside the workshops 
serves as the boiler-house for heating the entire new unit 
comprising the studio, workshops, and dressing rooms. 
Four other boiler rooms serve other departments, such as 
the offices, the original stage, cutting rooms, &c. The 
boiler-house for the new studio, &c., contains a twelve- 
section boiler working at a pressure of 5 lb. per square inch, 
which is maintained by an automatic damper regulator. 
In the new studio and workshops the unit heaters consist 
of batteries of steam-heated gilled pipes, through which air 
is blown by means of fans, whilst in the dressing rooms 
the heating is done by ordinary radiators supplied by a 
steam-heated calorifier. The air can be changed in the 
studio at the rate of five and a-half times per hour. 

The dressing room building is 75ft. long by 30ft. wide, 
the walls being weather boarded with felt interlining and 
matchboarding interior. The roof is composed of corru- 
gated asbestos. A central corridor runs through the build- 
ing, which is capable of accommodating seventy artists. 
Offices for the producer and studio manager have been 
provided at one end of the building, and a covered way 
connects this building with the studio and old block of 
buildings, so that once the artists arrive at the site they 
remain under cover up to the time they begin their actual 
indoor work. 

Sound City has its electric power and water supply. 
The water is electrically pumped from the river Ash, which 
flows through the grounds, and as the company owns both 
banks of the river for a stretch of about a mile, it is in a 
position té produce films which might otherwise present 
difficulties. All the natural surroundings, in fact, lend 
themselves to film making, and the company is fortunate 
in having secured such a favourable spot. From the river 
the water is pumped into a tank of 20,000 gallons capacity 
at the top of a tower, from whence it is fed to a number of 
auxiliary tanks which provide all the water necessary, 
save that for drinking, which is drawn from an artesian 
well. Two Ruston and Hornsby oil engines coupled to 
D.C. generators provide all the current necessary for 
lighting and other purposes, the largest engine being a 
vertical eight-cylinder unit capable of developing 440 
horse-power. The other engine is relatively small, but 
another is to. be installed at an early date. As will readily 
be perceived from the accompanying illustration, film 
making calls for many powerful lighting units, which 
naturally give rise to a large lighting load. Besides 
incandescent units of the latest type, there are 75-ampére 
spot arc lamps and 160-ampére general arc illuminators. 
Four switch panels operated from the floor enable the 





lumination of different ‘‘ sets ’’ to be controlled. 









The film cutting rooms are equipped with apparatus 
which enables a film to be seen and heard in miniature and 
stopped and started at will for cutting and editing purposes. 
There are also rewinders and film cleaners, &c., all operated 
electrically. An attractive theatre with pale green walls 
is equipped with projectors, &c. Everything, in fact, 
necessary for the business has been provided and several 
successful pictures bave already been completed, while one 
of the largest film corporations has hired the studios, 








Naval Water-Tube Boilers.* 
By Engineer -Captain 8. R. DIGHT, R.N. 


THe Admiralty type of water-tube boiler, which is 
fitted in the majority of warships constructed for H.M. 
Navy since the war, differs from the earlier types fitted in 
warships principally by reason of its being provided with 
superheaters, arranged in such a way as to give a con- 
siderable degree of superheat at all powers. 

It is essential, moreover, that the economy should not 
be obtained at the expense of a large increase in weight 
of the boilers. It was evident therefore that in order to 
obtain the greater economies which might be expected 
from the use of superheated steam, a superheater was 
required which would be of reasonable size and weight 
and produce a higher degree of superheat than that 
produced by the earlier types. The superheater should 
also be capable of maintaining, if practicable, a reasonably 
profitable degree of superheat at low powers. 

An examination was made of the available trial data of 
small-tube boilers, including the records of gas tempera- 
tures at different parts of the heating circuit. Informa- 
tion of considerable value in this connection was obtained 
on the shore trials of one of the boilers of H.M.S, “* Archer,”’ 
and described by Sir Harold Yarrow in a paper which he 
read before this Institution in 1912, and in Mr. Rennie’s 
analysis of the trials. 

In the position in which the superheater had usually 
been fitted, i.e., near the outer row of tubes, it had been 
subjected to the action of furnace gases of relatively low 
temperature, the maximum temperature being about 
900 deg. to 1000 deg. Fah. at full power. There was, under 
these conditions, little danger of overheating the material 
of the superheater tubes, while if it was fitted in such a 
position that it was only a few rows removed from the 
furnace, it might be subjected to a gas temperature as 
high as 1600 deg. to 1700 deg. Fah. at full power, and 
some danger of overheating the material of the super- 
heater tubes might be expected. A consideration of the 
conditions which would obtain if a superheater were fitted 
in such a position indicated that the steam in the super- 
heater tubes at 250 1b. pressure would have a density of 
approximately twenty times that of the furnace gases, 
while the specific heat of the steam was approximately 
twice that of the furnace gases. The maximum velocity of 
the furnace gases over the superheater would be of the 
order of 30ft. per second. 

It appeared therefore that the temperature of the 
material of the superheater tubes could be kept fairly 
near to the steam temperature, if the superheater were so 
designed as to ensure that the steam passed through the 
tubes at a velocity of the order of 100ft. to 150ft. per 
second at full power, and the danger of overheating tubes 
would be avoided. 

In order to confirm this, it was decided to carry out tests 
with a superheater fitted in the tube nests of a boiler, 
with only three rows of generating tubes between it and 
the furnace, and to arrange for a designed superheat of 
250 deg. Fah. In this position the superheater tubes would 
be shielded to a great extent from radiant heat, and would 
serve to give preliminary data, particularly as to tem- 
peratures. 


EXPERIMENTAL BOILER TRIALS. 


Having in view the test shop facilities available at 
Babcock and Wilcox’s works, when a partly completed 
small-tube three-drum type boiler, originally intended for 
use in a minesweeper was under construction there, this 
boiler was chosen for the experiment, since for reasons of 
economy it was necessary to carry out the trial on the 
smallest scale possible consistent with obtaining reliable 
data for future designs. 

This design of boiler was intended for 3500 square feet 
of heating surface, with seventeen rows of tubes on each 
side. The fourth, fifth, sixth, and seventh rows of tubes 
were omitted and the tube holes plugged, and the super- 
heaters were arranged in the space which would have been 
occupied by those tubes. This reduced the number of 
rows of generator tubes to thirteen, and, making due 
allowance for the superheaters, the length of the gas 
circuit was much reduced as compared with that in the 
boiler as originally designed. The efficiencies obtained on 
the trials with this boiler are consequently much lower 
and the funnel gas temperatures higher than those obtained 
with a boiler provided with normal number of rows of 
generator tubes. The boiler was designed to work at a 
pressure of 250 lb. per square inch. 

The arrangement of the boiler and superheater as first 
fitted is shown in Fig. 1. 

The superheaters were arranged symmetrically on each 
side of the boiler and consisted of horizontally disposed 
rows of U tubes extending from the front to the back 
of the boiler and connected at the front to rectangular steel 
headers, to which the steam pipes from the boiler steain 
collector and to the boiler stop valve were connected, 

As fitted, the generating tube surface was 2745 squarc 
feet, the superheater surface 382 square feet, and the 
combustion chamber volume 368 cubi. feet. The two rows 
of generator tubes nearest the fixe on each side were of 
l}in. external diameter, while the remainder of thie 
generator tubes and the superheater tubes were of l{in. 
external diameter. The boiler was oil fired, six burners 
of 650 Ib. per hour output being fitted. Shale oil was used 
throughout the trials. 

The trials were carried out in the boiler test house at 
Babcock and Wilcox’s works at Renfrew. Shore water 
was used for feeding the boiler and no difficulties due to 
priming or scale were experienced during the trials. The 





* Institution of Naval Architects, Spring Meetings, April 7th, 
1933. [Abridged.] 
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steam produced was discharged to the atmosphere and 
the feed water supplied was accurately measured in tanks. 
The oil fuel used was carefully weighed, and the con- 
ditions on each of the trials were kept as steady as prac- 
ticable. On each trial the boiler was worked at the rate of 
oil burning required for sufficient time to enable the con- 
ditions to become steady before the trial measurements 
were taken. All the saturated steam produced by the 
boiler was passed through the superheater. The results 
of an exploratory series of short trials confirmed in a 
measure the deductions which had been made, and gave 
information regarding the temperatures in the gas circuit, 
but in view of the relatively high temperatures of the gases 
next the superheaters when raising steam, and when stand- 


Pyrometers also Fitted in 
Similiar Positions on Right 
Hand Side of Boiler, 
Nos. 1.3.5.7.9. 
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FiG. 1—ARRANGEMENT OF EXPERIMENTAL BOILER 


ing by with little or no steam passing through the 
superheater, it was considered that the position of the 
superheater was not a practicable one for ordinary use, 
although sample superheater tubes, cut out after these 
trials, showed that the metal had suffered no deteriora- 
tion. Another row of generating tubes was next fitted 
between the superheater and the furnace, making four rows 
instead of three rows. The generating surface was thus 
increased to 2974 square feet, other details remaining 
the same. 

A series of efficiency and temperature trials was carried 
out with this arrangement, with the results shown in 
the Table and in the curves reproduced in Fig. 2 :— 


TaBLE—Trials of Experimental Superheater Boiler. 


Number of trial. y 7. 


Duration of trial, hours ' ‘ ae 1 


Steam pressure, boiler, Ib. per sq. in. Se 240 
Steam pressure, superheater, |b. per sq. in. 240 
Final steam temperature, deg. Fah... .. 564 
Superheat,deg. Fah. .. .. gH) 161-2 
Water evaporated per hour, Ib. 4,133 
Feed temperature, deg. Fah. 52 
Factor of evaporation .. ..) .. 0.6.0 6. ee. 1-320 
Equivalent water per hour from and at 212 deg. 
‘ah., Ib. Wet se® tenitae Gos. wel sah 2s: @ 2 

Oil burned per sq. ft. of heating surface, Ib. ..  .. 0-11 
Oil burned per hour per cb. ft. combustion volume, |b. 1-012 
Water from and at 212 deg. Fah. evaporated per |b. 

3 Selim pes upc al se ila = pm 14-64 
Water from and at 212 deg. Fah. evaporated per sq. 

SC NOG IEE 4 ss eee es 1-625 
Overall efficiency, per cent. 77-48 
Air pressure, in. of water 0-15 
Gas temperatures : 

Furnace side of superheater { average } deg. Fah.| 700 

Uptake side of superheater{ of six deg. Fah. 640 

Uptake temperature | positions | deg. Fah. 436 
CO,, per cent. “2 ; tn ia 10-12 


A fairly high degree of superheat was obtained at low 
rates of oil burning in the boiler. Samples of the super- 
heater tubes, cut out after these trials, showed no signs 
of damage or deterioration, and the tubes and their 
supports showed no signs of distortion. 

The trials indicated that the design was generally 
satisfactory, and that a superheater fitted in a position 
after the fourth row of generating tubes would give a 
reasonably high degree of superheat at low powers. The 
size and weight of the superheater required for a super- 
heat of about 200 deg. Fah. was relatively small and the 
su psa heating surface consisted of a single row of U 
tubes o: 

On the trials an unusual method of measuring the gas 
temperature was used in an endeavour to avoid 
difficulties. Thermo-couples were arranged on a flexible 
lead, insulated by small insulating beads and threaded 
through the lanes between the boiler tubes from the 
front to the back of the boiler parallel to the steam and 
water drums. In any particular space, ¢.g., on the furnace 
side of the superheater, two such couples were fitted, 
one at a position situated about a quarter of the way from 
the steam drum to the water drum, the other three-quarters 
of the way down from the steam drum to the water drum. 


CIRCULATION AND WATER LEVEL IN Borers. 


During various trials of three-drum type boilers at 
Haslar some interesting information has been obtained 
regarding the circulation of steam and water in them, 
the true water level in the steam drums, and the quantity 
of water in the boilers at high rates of forcing. 

_ Experiments were carried out with a pitot tube, inserted 
in the lower end of one of the generating tubes of a boiler, 
and connected to an indicator by small pipes led through 
the shell of the water drum. The pitot tubes were of 
very small diameter, and although their presence caused 
a local restriction in the clear area through the boiler tube 
in which they were inserted, the restriction was only of 


realised that the velocity of circulation through the 
generator tube in which the pitot tube was fitted would 
be affected to. a slight extent by the restriction thus 
caused, but it was considered that the records obtained 
would give reasonable indications of the circulation 
conditions, 

This instrument, when fitted in generator tubes in the 
outer rows, gave indications of a very low velocity in 
the tubes in a downward direction, the maximum flow 
recorded being about 0: 6ft. of water per second. When 
fitted in the fire row tubes the instrument indicated a 
maximum flow of about 4ft. of water per second in an 
upward direction. 

It was found that the indicated flow varied with the 
rate of oil burning and was a maximum at a rate of about 
0-2 Ib. of oil per square foot of heating surface per hour. 
At higher rates of oil burning the flow indicated was 
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With 4 Rows of Generating Tubes 
Between Superheater and Furnace 
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Fic. 2—EFFICIENCY AND TEMPERATURE TRIALS 


gradually reduced, until at a rate of oil burning of 1-2 lb. 
of oil per square foot of heating surface per hour it was 
reduced to 2-5ft. of water per second. The results were 
affected by the conditions of A feeding, and it was noted 
that a sudden change in the feed supply when steaming 
at high powers often resulted in the rate of flow in the 
fire row tubes being reduced, and on several occasions 








the order of 7 per cent. in the case of the fire row tubes, 
and 12 per cent. in the outer rows of tubes. It was 


under these conditions the direction of flow indicated 





8. 9. 10. ll 12 
nag t ange 2 2 2 
240 240 240 240 240 
240 238 237 234 231 
580-5 605-6 632-4 663-1 686-4 
177-7 203-5 230-7 262-4 286-8 

7,940 16,180 23,625 31,745 38,150 

49 50 50 47 50 
1-331 1-345 1-358 1-375 1-383 

10,568 21,762 32,082 43,649 52,761 

0-214 0-437, (0-684 0-991, 1-283 

1-955 3-986 | 6-244 9-044 11-704 

14-66 14-82 13-96 13-11 12-25 

3-00 6-48 9-56 13-00 15-72 

77-82 78-44 74-0 69-65 65-09 

0-19 0-37 0-81 | 1-7 3-0 
907 1,280 1,364 1,560 1,594 
756 1026 1079 1,295 1326 
615 672 816 963 1,030 

10-44 11-7 10-9 10-75 10-76 


in a fire row tube was reversed and a downward flow 
of about 2-5ft. of water per second was indicated in 
that tube. 

On these occasions the direction of flow persisted in 
the reverse direction until the rate of oil burning was 
reduced to a low rate, when the flow changed to an 
upward direction and quickly regained its normal condi- 
tions. Although many attempts were made, no method 
was discovered of producing the reversal at will. It has 
probably been appreciated that while at low powers 
the level of water, as shown in the water-gauge glass on 
the steam drum, indicates fairly accurately the level 
of the water in the steam drum, the true level is not so 
accurately indicated at high powers. Under the latter 
conditions, there is, in the steam drum, a mixture of steam 
bubbles and water caused by the rapid production of 
steam, and as this mixture would have a density less 
than that of water the level in the gauge would not there- 
fore correspond to the level of the mixture. To explore 
this matter an additional water gauge was fitted to the 
steam drum of a boiler, arranged close to the normal 
water gauge, but with its lower connection 5in. below 
the level of the lower connection of the normal gauge. 
The upper end of the gauge was connected to the 
steam space of the steam drum in the usual manner. 
At low powers the two water gauges indicated the 
same level, but at full power the level of water in the 
additional gauge was 2in. below the level in the normal 
gauge. This indicates that the additional 5in. head 
of the mixture was balanced by only three additional 
inches of water in the gauge glass connecting pipes, result- 
ing in a net loss of 2in. in level in the gauge glass. From 
this it appears that the density of the mixture in the steam 
drum, at full power, is approximately three-fifths of the 
density of water, and the level of the mixture in the boiler 
would be at a height above the water level shown in the 
gauge glass equal to two-thirds the height of the water in 
the gauge glass above its bottom connection. 

In a further experiment a number of water gauges 
connected in series were arranged with the upper end of 


the top gauge connected to the steam space of the steam 
drum and the lower end of the bottom gauge connected 
to the bottom of the water pocket of a boiler. The water 
level in these gauges fell rapidly as the rate of oil burning 
was increased, although the normal level was maintained 
in the ordinary water gauge. : 

At full power the level had fallen approximately 3ft. 
from an original height of about 7ft. This appears to 
indicate a mean density of mixture in the boiler, at full 
power, of about 0-6 that of water, and confirms the data 
obtained on the other experiments. 

It was noted on these trials that a greater change in 
density of the mixture in the boiler appeared to take place 
at a rate of oil burning of about 0-25 lb. of oil per square 
foot of heating surface, and there is evidence that such a 
change occurs under service conditions, but no satisfactory 
explanation has yet been put forward. 


Errect of Wartrrer LEVEL ON SUPERHEAT. 


Trials were carried out with a superheater boiler, using 
distilled water, in order to ascertain the influence of the 
height of water in the steam drum on the degree of super- 
heat obtained. It was expected that a higher water level 
in the boiler would cause the steam leaving the steam 
drum to be slightly wetter, and so result in a lower super- 
heat being obtained. 

The’ trials were run under steady conditions of oil 
burning, steam pressure, &c., and the boiler was worked at 
full power with the water level in the boiler gauge glass 
maintained steady during each trial, but at a different level 
for each of the trials. 

The results, indicated that the superheat was 
reduced at the rate of 4 deg. Fah. for each inch increase 
in water level in the gauge glass, and vice versed, but when 
the height of water was reduced beyond 2in. below normal 
any further change in water level had much less effect 
on the superheat. 


EXPERIENCE OF SUPERHEATER DESIGNS ON TRIAL. 


The first boilers fitted with the new arrangement of 
superheaters were designed for H.M. ships “ Nelson ”’ 
and “‘ Rodney,” and it was arranged to carry out trials 
on shore at the makers’ works of two of the boilers for 
H.M.S. “‘ Rodney,” one of each of the two sizes fitted in 
those ships. These trials provided much valuable data 
and indicated modifications which could readily be made 
and were desirable in order to improve the performance of 
the boilers on service. 

Similar trials were subsequently carried out with boilers 
of the same type, but of later designs, which have differed 
in some respects from each other, the boilers tried being 
afterwards fitted in H.M. ships “ Kent,” “ Sussex,” and 
* Active.” 

The shore trials of the boilers for H.M.S. “ Rodney ” 
were carried out at the works of Messrs. Cammell Laird, 
the builders of the ship and machinery. 

The main particulars of the boilers are :—Generator 
surface, 6450 square feet ; superheater surface, 600 square 
feet ; total, 7050 square feet for the large boilers; and 
generating surface, 5720 square feet ; superheater surface, 
530 square feet; total, 6250 square feet for the small 
boilers ; steam pressure, 250 lb. per square inch. 

The boilers were arranged with seventeen rows of 
generator tubes, the two fire rows of ljin. external dia- 
meter, the remainder 1}in. external diameter. The super- 
heater tubes were of 1}4in. external diameter. 

The superheaters were arranged as in the experimental 
boiler, except that cylindrical headers were fitted instead 
of rectangular headers. 

The boilers were arranged to supply both saturated and 
superheated steam, all the auxiliary engines of these 
ships, with the exception of the turbo-generators, being oy 
the reciprocating type using saturated steam. 

To meet these conditions a restricting nozzle was fitted 
in the saturated steam outlet from each boiler, and, as 
the safety valves on the superheaters were arranged to 
lift at a lower pressure than those on the saturated steam 
drum, any attempt to work the boiler at a high rate of 
forcing when producing a large proportion of saturated 
steam would result in the superheater safety valve lifting 
and producing a flow of steam through the superheater 
and so prevent it from being overheated. 

The boilers fitted in H.M.S. “‘ Kent ” and class, the first 
of the 10,000-ton post-war cruisers, were similar in general 
design to those of H.M. ships ‘‘ Nelson ” and “‘ Rodney,” 
but were considerably larger, and shore trials of one of the 
boilers of H.M.S. “‘ Kent ” were carried out at the works 
of Hawthorn, Leslie and Co., Ltd., the makers of the 
boilers and main machinery for that ship. 

The main particulars of the boilers are :—Generating 
surface, 7682 square feet ; superheater surface, 756 square 
feet; total surface, 8438 square feet; steam pressure, 
250 Ib. per square inch. The diameters of the boiler tubes 
and the superheater tubes were the same as in “‘ Rodney’s ”’ 
boilers. The boiler was fitted with ten oil fuel sprayers 
with an output of 900 Ib. of oil per hour per sprayer. 

The results were similar to those obtained on the trials 
of the “‘ Rodney ”’ boiler at similar rates of forcing, except 
that the superheat temperatures were reduced by the 
priming which was experienced. 

During these trials data were obtained regarding the 
effect on the boiler efficiency and on the amount of smoke 
produced when the quantity of air supplied was varied by 
varying the air pressure in the boiler-house. 

The boilers fitted in the four cruisers of the “ Sussex ” 
class and in the two Australian cruisers “‘ Australia ” and 
“Canberra” were of the same size as those fitted in 
H.M.S. “ Kent,” but differed slightly in detail. In these 
boilers the generator tubes behind the superheater were 
bent at the lower ends to afford a greater clearance for the 
superheater and reduce the amount of bending of the fire 
rows. 

A boiler of H.M.S. “ Sussex ” was tried at the works 
of Hawthorn, Leslie and Co., Ltd., the makers of the 
boilers and main machinery for that ship, the test arrange- 
ments being similar to those in the case of the boiler for 
H.M.S. “‘ Kent.” 

The main particulars of the boiler are :—Generator 
tube surface, 7741 square feet; superheater surface, 
759 square feet; total tube surface, 8500 square feet ; 
combustion chamber volume, 1064 cubic feet; steam 
pressure, 250 lb. per square inch. The boiler tubes were 
of the same diameters as in the boilers of H.M.S. “ Kent.” 





The boiler was fitted with twelve oil fuel sprayers, each 
with an output of 900 Ib. of oil per hour. 








436 





THE ENGINEER 


Aprit 28, 1933 








One boiler of H.M.S. “ Active ” of the 1929 “A” class 
destroyers was tried at the works of Hawthorn, Leslie 
and Co., the arrangements for the trials being generally 
similar to those in the case of the boiler for H.M.S. 
** Sussex.” 

This boiler was similar in general design to that for 
H.M.S. ‘‘ Sussex,” but the superheater was evranged with 
five rows of generating tubes between it and the furnace, 
instead of four rows, which had been the usual practice. 

The main particulars of the boiler are :—Generating 
surface, 8100 square feet; superheater surface, 1150 
square feet; total heating surface, 9250 square feet ; 
combustion chamber volume, 1140 cubic feet; steam 
pressure, 300 Ib. per square inch. The boiler was fitted 
with ten oil fuel sprayers, each of 1200 Ib. output per hour. 

The curves of boiler efficiency and superheat obtained 
on these trials are shown in Fig. 3. 

In these trials the percentage of CO, in the funnel gases 
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was not high, and at full power was of the order of 11 to 
11-5 per cent., as it was found that the maximum efficiency 
was obtained under these conditions with the oil-burning 
arrangements then fitted. This percentage of CO, indi- 
cated a supply of excess air of the order of 35 per cent. 
over that theoretically necessary for complete combus- 
tion. In later warships with improved oil-burning arrange- 
ments, a percentage of CO, in the funnel gases of the order 
of 14 per cent. is customary, indicating a supply of excess 
air of only 9 to 10 per cent. over that theoretically neces- 
sary for complete combustion. 

Boilers of the same type, but designed for a pressure of 
500 lb. per square inch, a superheat steam temperature 
of 720 deg. Fah., and provided with small air heaters, were 
fitted in H.M.S. ‘‘ Acheron.”’ In this case six rows of 
generating tubes are fitted between the furnace and the 
superheater. These boilers are proving satisfactory on 
service. 


E¥¥Fect oF COMBUSTION AND DESIGN ON EFFICIENCY. 


In making comparisons of boiler efficiencies obtained 
with different boilers under different conditions of oil 
burning, it was found that the method of indicating boiler 
efficiencies on a basis of rate of forcing in terms of pounds 
of oil burned per square foot of heating surface gives mis- 
leading results. 

If oil of a different calorific value is used, the actual 
forcing of the boiler for the same rate of oil burning is 
obviously changed, as the amount of heat put into the 
boiler per pound of oil is changed. A more efficient method 
of oil burning, and the use of air preheaters, would also 
increase the amount of heat put into the boiler per pound 
of oi] and have a similar effect to the use of an oil of higher 
calorific value, and so increase the rate of forcing for the 
same rate of oil burning. 

The heat actually received by the boiler per square 
foot of heating surface, and indicated by the heat value 
of the steam output of the boiler, conveniently stated in 
terms of equivalent weight of water evaporated from and 
at 212 deg. Fah. per square foot of heating surface, gives 
a more rational measure of the rate of forcing of the boiler 
than is given by the weight of oil burned per square foot 
of heating surface. 

It has been found that the rate of forcing for these 
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boilers is more accurately expressed in terms of the equi- 
valent total evaporation from and at 212 deg. Fah., 
divided by the area of the wall of tubes constituting the 
fire rows, thus avoiding the effect of the number of rows 
of tubes. A comparison of the efficiencies of the different 
boilers referred to on this basis of evaporation from and 
at 212 deg. Fah. per square foot of tube wall area has been 
made, and is shown in Fig. 4. 

These curves indicate the changes in boiler efficiency 
due to changes in design and improvements in efficiency 
of oil burning and the use of air preheaters. 


The Heating of Electric Lamp 
Fittings and Leads. 


In a paper read before the Institution of Electrical 
Engineers by Messrs. P. D. Morgan, H. G. Taylor and W. 
Lethersich on Thursday, April 20th, the heating of 
domestic pendant lamp fittings and their connecting 
leads is discussed, and methods of reducing the temperature 
rise to safe limits are described. The paper is the outcome 
of an investigation carried out by the British Electrical 
and Allied Industries Research Association, acting in 
conjunction with a committee composed of various 
interested parties, including the Institution of Electrical 
Engineers, the Electric Lamp Manufacturers’ Association, 
the British Electrical and Allied Manufacturers’ Associa- 
tion, the Electrical Contractors’ Association, and the 
Cable Makers’ Association. It is shown that on account 
of the higher filament temperature of the gas-filled 
lamp than that of the vacuum lamp, and the presence 
of the gas in the bulb, the temperature of the lamp cap 
and that of the surface of the glass is much greater in 
the former case than it is in the latter, thus causing 
the connecting leads of the gas lamp to become unduly 
hot and their deterioration to be considerably accelerated. 
As a result, after a limited period of service, there is 
risk of short circuit or burning of the flexible cord occurring 
adjacent to or within the holder. There is also the possi- 
bility of lampholders becoming “alive,” but although 
these risks exist, it is by no means common for serious 
trouble to oceur. 

Four general methods are available for mitigating these 
effects, viz., (1) improving the heat-resisting properties 
of the rubber insulation, (2) replacing rubber by a material 
capable of withstanding existing working temperatures, 
(3) modifying the design of the fitting and lampholder so 
as to reduce the working temperature of the rubber to 
50 deg. Cent., or (4) modifying the design of the lamp to 
secure the latter effect. Both methods (1) and (2) have 
received the consideration of the Cable Makers’ Associa- 
tion, and it appears that it would be possible to supply 
an improved type of rubber insulated flexible cord capable 
of operating satisfactorily at 60 deg. Cent. Flexible 
cords of the type necessary for dealing with the trouble 
in accordance with method (2) are also available, and 
are being used in. dry situations. : 

The paper is restricted to methods (3) and (4), and it 
is shown that a satisfactory solution can invariably be 
obtained by a combination of these methods and frequently 
by the last method alone. Tests show that in nearly all 
domestic pendant lamp fittings up to 200 watts the 
temperature rise of the connecting lead at fin. from the 
terminal is in excess of the maximum permissible with 
ordinary flexible cords, viz., 23-4 deg. Cent., and this 
temperature rise is attained at points varying from 2}in. 
to 9in. from the terminal. At the terminal point the value 
varies from 51 deg. to 117-5 deg. Cent. for all the fittings 
tested. Theory and experiments show that the tempera- 
ture rise depends fundamentally on two factors, viz., 
the temperature of the source of the heat which is con- 
ducted from the lamp to the holder, and the temperature 
of the air surrounding the holder which, in a large measure, 
controls the dissipation of heat from the holder surface. 
Other subsidiary factors are the thermal resistance of 
the heat path between the lamp and holder and the 
radiation emissivity of the latter. As a lampholder and 
its leads receive heat by conduction, through the cap, 
from the hot gases in the lamp and dissipate heat by 
radiation and convection, in order to reduce the tempera- 
ture to a minimum the amount of heat conducted through 
the cap should be restricted and the dissipation of heat 
facilitated. Tests have shown that the following methods 
of securing these results are effective :—({1) The provision 
of a mica disc in the lamp; (2) the use of a non-metallic 
material for the lamp cap or lampholder ; (3) the provision 
of an evacuated space between the gas-filled bulb and 
the cap; (4) by preventing the direct access to the holder 
of the hot air which arises from the lamp, either by deflect- 
ing it away, or by mixing it with cool air ; (5) by increasing 
the surface area of the holder, or increasing the size of 
the lamp ; and (6) by the application of some or all these 
arrangements. By the practical development of these 
schemes it has been possible to reduce the temperature 
rise of all the pendant fittings tested to a safe value at 
fin. from the end of the insulation. 








BRITISH STANDARDS INSTITUTION. 
All British Standard Spectfications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 


-| free, unless otherwise stated. 


STEEL CONDUIT AND CONDUIT FITTINGS. 


No. 31—1933. One of the earliest B.S. Specifications 
for electrical equipment was that for Steel Conduit and 
Fittings, which was first published in 1906. The third 
revision of the specification has now been published, and 
differs from the earlier editions in two important respects. 
In the first place, pressed steel fittings are now recognised 
as standard, in addition to the malleable cast iron fittings, 
and, in the second place, full details are given for the 
gauging of the screw threads on conduit and fittings. The 
information given in the previous editions with regard to 
gauging was very adequate, but the details now given are 
in line with the latest technique with regard to the gaug- 
ing of screw threads. Other changes in the specification 
include the standardisation for the first time of boxes with 
multiple back-outlets, combined dome covers and hooks, 
and entry bushes. Small modifications have also been 
made to some of the dimensions for clips, pipe hooks, and 
other accessories. A point of some importance is the 
introduction of tolerances on dimensions. 





INDUSTRIAL SIEVES AND SCREENS. 


No. 481—33. This specification provides for the 
more commonly used forms of woven wire and perforated 








plate, and has a wide industrial application, covering as 
it does the fine woven wire sieving material used in biscuit 





making, gold pining, brewing, &c., up to the very heavy 
forms of perforated plate used in the coal mining and 
quarrying industries. 

To meet the needs of industry it has been found neces- 
sary to include two series of woven wire which are charac- 
terised by (1) clear mesh sieves in which the size of the 
aperture is expressed in inches or fractions of an inch ; 
(2) the number of meshes per linear inch, this series con- 
taining sieves ranging from 300 meshes to the inch down 
to 4 meshes to the inch. 

It has been found impracticable at the present stage to 
lay down tolerances for the standard sizes of apertures, 
either for woven wire or perforated plate. The co-opera- 
tion of both manufacturers and users is invited in this 
matter, so that the revision of the specification in this 
direction may be possible after one or two years’ experi- 
ence has been gained. Any information as to rapid methods 
of measuring the aperture size of woven wire cloth, and 
as to results obtained upon material supplied under this 
specification should be sent to the offices of the Institution. 








THE NATIONAL SAFETY FIRST ASSOCIATION. 


THE National Safety First Association is holding a National 
Safety Congress in London from Wednesday, May 24th, to 
Friday, May 26th, 1933. An official welcome will be given to 
the delegates on Wednesday morning. On Wednesday after- 
noon there will be a joint meeting with the County Surveyors’ 
Society, when a discussion on “ Some Safety Problems of the 
Road Engineer”’’ will be opened by Major W. H. Morgan. 
During the afternoon an instructional visit has been arranged 
to the Gas Light and Coke Company's research and training 
laboratories. On Thursday afternoon a joint session will be 
held with the British Electrical Development Association, when 
the following subject will be discussed :—‘ Electricity and its 
Safe Use in Every-day Life.’’ An instructional visit will be 
made to the Ministry of Transport Roads Department's experi- 
mental station at Harmondsworth. The annual general meeting 
will be held on Friday morning, after which a joint session will 
be held with the Industrial Welfare Society, Inc. The following 
subjects will be discussed :—({i.) ‘‘ Medical Examinations. in 
relation to Industrial Accidents” ; (ii.) “‘ Safety Education of 
the New: Employee ”’ ; (iii.) “ Safety First Talk to Children,” 
illustrated by sound film. H.R.H. The Duke of York will be 
present at this session. On Friday afternoon there will be a 
joint session with the National Fire Brigades’ Association, 
at which there will be a debate on (i.) “Safety of Life from 
Fire: Exits and Emergency Means of Escape,’’ opened by 
Lieut.-Colonel Guy Symonds. Subsequently a demonstration 
of fire fighting by the Pyrene Company, Ltd. Following this 
meeting a conference for tical safety workers for industrial 
members only will be held. On Friday evening a lecture will be 
given on “ The Evaluation of Safety Work.’’ 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





J. Samvuet WHITE aNnpD Co., Ltd., announce that Mr. Fred T. 
Green has taken over the management of the repair works of 
the company at Southampton. 


W. T. Hentey’s TetecrarH Works Company, Ltd., informs 
us that Sir Montague Hughman has been appointed chairman, 
and that Mr. Walter Frederick Bishop and Sir Maurice George 
Simpson, C.8.I., M.I.E.E., have been elected directors. 


Fry’s Mera Founprtes, Ltd., announces that on the forma- 
tion of the new company, Fry's Diecastings, Ltd., Mr. A. O. 
Lord, who has represented it in the Birmingham and Midland 
district for some years past, has resigned. e duties of repre- 
sentative of the new company will be taken over by Mr. Arthur 
Street. 


Tae M.A.N. Works, Nurnberg, have granted the following 
licences for the M.A.N. chassis and the M.A.N. lorry-type 
Diesel Engines, both manufactured at Nurnberg :—In Italy, 
to the Officina Meccanica delle Stranga, in connection with 
Isotta Fraschini; in Czechoslovakia, to Messrs. Tatra, Prag- 
Nesselsdorf. 

Davin ALLEN Neon Disptays, Ltd., and Claude-General 
Neon Lights, Ltd., have fused their interests, and in future the 
whole of the manufacture and erection work required for both 
undertakings will be carried out from the Wembley factory 
of the second firm. Mr. 8. C. F. Allen is joining the board of 
Claude-General Neon Lights, Ltd. 








CONTRACTS. 





Henry Scare, Ltd. (controlled by Richard Dunston, Ltd.), 
of Hessle, near Hull, has received an order for an oil-engined 
barge and a towing barge from London owners. 

J, Samuet Wurre anv Co., Ltd., of Cowes, Isle of Wight’ 
have received an order from the British Admiralty for the con” 
struction of the hulls, machinery and boilers of two steel twin” 
screw harbour vessels. 

ENGINEERING MarRKETING SERVICES, of London, sole marine 
agents of the A.L.C. system, have secured an order for the fire- 
detection equipment of the Burns Philp motor liner now build- 
ing by Barclay, Curle and Co., Ltd., Glasgow. 

C. A. Parsons anp Co., Ltd., Newcastle-on-Tyne, have 
recently received an order for a turbo-alternator of 900,000-kVA 
capacity for testing switchgear in the laboratories of the N.V. 
tot Keuring van Electrotechnische Materialen, at Arnhem, 
Holland. he machine will give its output at either 11,000, 
6350, 5500, or 3200 volts, according to the external connections 
of the windings. 








L.M.S. Om Locomorttves.—The L.M.S. Railway Company 
announces that it has decided to make an extensive trial of 
heavy oil locomotives for shunting purposes. In addition to the 
0-6-0 shunting locomotive, fitted with a 400 H.P. heavy oil 
engine and Haslam and Newton hydraulic gear, which has been 
constructed in the company’s workshops and which is now under- 
‘oing trials, eléven locomotives are being obtained from manu- 
acturers as follows :—Sir W. G. Armstrong, Whitworth and 
Co., Ltd., Neweastle-on-Tyne, one 0-6-0, 250 H.P., with electric 
transmission; the Hunslet Engine rag ae Ltd:, Leeds, 
three 0-6-0, 150 H.P., and one 0-6-0, 180 H.P., both with 
mechanical transmission; Hudswell, Clarke and Co., Ltd., 
Leeds, two 0-6-0, 150 H.P., with mechanical transmission ; 
the Drewry Car Company, Ltd., South-place, E.C.2, one 0-4-0, 
160 H.P., with mechanical transmission; Harland and Wolff, 
Belfast, one 0-6-0, 170 H.P., with mechanical transmission ; 
the “Sentinel” Waggon Company, Ltd., Shrewsbury, two 
0-4-0, with Sentinel-Doble oil-fired boilers, automatically 





controlled, and 200 H.P. engines direet geared to each axle. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. Export quotations are 


f.o.b. steamer. 


The Budget. 


Ir is natural that disappointment should be 
expressed that this year’s Budget provides little relief 
for the taxpayers and little assistance for industry. In 
the circumstances in which the country finds itself, 
however, it is probably the best measure of its kind that 
could be hoped for, and it is some satisfaction to know that 
by general consent it is regarded as exemplifying a safe 
financial policy. From the industrial point of view, the 


principal provisions are those which refer to heavy oils. 


and the taxation of motor vehicles. The duty upon the 
former will amount to ld. per gallon on all heavy hydro- 
carbon oils, and an excise duty of a similar amount upon 
stocks of over 10,000 gallons. The oils principally affected 
will be fuel, gas, and lubricating oils. This removes the 
apparent anomaly that whilst light oils have been taxed 
at the rate of 8d. per gallon, heavy oils have been exempt, 
and it is expected that this new duty will yield in a full 
year £2,300,000. It is too soon to see the effects of this 
upon the oil market, but it has been decided by the com- 
panies marketing these products to make no alteration in 
price, but to invoice the buyer the full amount of the duty 
upon his purchases. The increase in the licence duty 
upon heavy motor vehicles was, of course, expected. The 
amount of the tax will fall upon this class of vehicle in a 
graduated scale. An unladen vehicle of 2 tons to 2} tons, 
paying at present £28 tax, will under the new scale pay 
approximately £30, whilst one of from 9 tons to 10 tons 
unladen weight, now paying £48, will be charged a duty 
of £170. For each ton exceeding 10 tons, for which up to 
the present no extra charge has been made, an additional 
impost of £20 per ton will be exacted from the user. These 
demands upon the heavier vehicles will have a tremendous 
influence upon their continued use, but, heavy as they are, 
they do not amount to the duties proposed in the report 
of the Salter Committee. The new taxations in other 
directions which increase the duty upon matches, lighters, 
and British sparkling wines, will probably be regarded as 
more than counterbalanced by the reduction in the duty 
on beer, and the reversion to the old method of paying 
income tax in two equal instalments. 

Unrtit recently the opinion was widely held in 
this country that the United States, with its enormous 
hoard of gold, would not abandon the gold standard. The 
events of the past few weeks have clearly shown that a 
stock of gold in itself is not sufficient to impart stability 
to a country’s currency in the face of such adverse influences 
as an unbalanced budget, a tremendous load of 
internal debt, falling commodity prices, and a dis- 
located banking system. The view that the American 
Government wilfully abandoned the gold standard as a 
political move in international negotiations is difficult to 
substantiate, although now that it has been done the 
position of America as a negotiator has much improved. 
It cannot be said, however, that the American authorities 
have handled their financial difficulties with outstanding 
ability. To all intents and purposes the country was off 
the gold standard during the moratorium which resulted 
from the collapse of the banking system a few weeks ago, 
and probably the greatest mistake the Americans made 
was to return to gold before they had restored the internal 
financial position. It is true that with nine hundred 
million pounds of gold remaining in the country they 
could have postponed the evil day, and probably if political 
considerations entered into the matter they are seen in the 
decision to face the inevitable at once and if an economic 
conference is to be held to participate in it in an atmosphere 
of reality. Although British industry may lose, owing 
to the depreciation of the dollar, the advantageous position 
it has held in the world’s markets since Great Britain went 
off the gold standard it is possible that the necessity of 
supporting the American exchange will lead to a partial 
distribution of the huge gold hoardings of the United 
States. 


The Gold Market. 


The developments in America have naturally 
focussed attention upon the gold market, and it is perhaps 
hardly surprising that in the first stage of the panic 
resulting from the American Government’s action there 
should have been a rush to buy gold, or gold shares. In 
the long run the fact that the American Treasury will not 
buy gold must have the effect of cheapening the price of 
the metal on the open market. For a time, however, 
there was in America a flight from the dollar, just as to a 
lesser degree there was a movement from the pound when 
this country went off the gold standard and to a greater 
extent a flight from the franc and the mark in France and 
Germany under similar conditions. Even in this country 
when the American Government’s decision was known 
there were nervous individuals who sought to invest in 
gold. The knowledge that gold prices were likely to fall 
did not tend to check this tendency to buy the metal as 
something which would be of some value whatever hap- 
pened. It is said that for some time the safe deposits 
of this country have contained large private hoardings. 
The production of gold, however, plus the absence of 
official buying in the United States must, in the long run, 
operate to reduce the price of the metal, although some 
take the market view that the gold price is not likely to 
recede far below £6 per ounce. 


Speculative Gold Dealings. 


Whilst exchanges are fluctuating the possibility of 
gold being used in speculative arbitrage dealings is 
increased, although latterly little of this class of business 
has been transacted. The price of gold is fixed in London 
every day at Rothschild’s office by the bullion brokers and 
refiners, and in order to prevent excessive speculation the 
quantity available for the market is only made known ten 
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minutes or so before the price is declared. It costs between 
5d. and 6d. per ounce to ship gold to the United States, 
and between 2d. and 3d. to Franee. As the exchange 
moved, therefore, the direction in which gold should be 
shipped depended upon the premium between the franc and 
the dollar. If the premium was sufficiently high to send to 
the United States at a profit the gold went there, or if it 
paid better to send it to France it was sent to France and 
in the one case was converted into dollars and in the other 
into francs. This process, of course, is impossible now that 
the American exchange has collapsed, but it may be 
expected that gold will still move between other countries 
now on the gold standard. 


The Silver Position. 


One of the features of the American situation has 
been the strong demand for silver. There is, of course, no 
lack of silver in the world. In fact, stocks are exceptionally 
heavy and the quantities now held in London are the 
largest within memory. India and China, the two great 
consuming markets, which normally absorb from 70 per 
cent. to 80 per cent. of the world’s production, last year 
took only 28 per cent. Latterly, however, there has been 
less inclination to sell metal by China and Japan, and the 
view is held that dealers in these countries may possibly 
be short of supplies: On the other hand, the disturbed 
conditions in the Far East may be responsible. Until 
recently, large quantities of silver were sent to this country 
from Russia to be refined, but for some months this metal 
has been exported to Germany and refined there, partly 
as a method of paying for Russian purchases of iron and 
steel and other materials. Nevertheless, a good deal of 
this silver has found its way from Germany to this country. 
Why America should be so anxious to secure silver except- 
ing as an investment it is difficult to say. The suggestion 
that a Bill is to be introduced into the Legislature enabling 
the American Treasury to buy considerable quantities at 
a fixed price per ounce may have influenced purchases in 
this direction. During March and April at least 6,000,000 
ounces were shipped from this country to the United States, 
and following the abandonment of the gold standard the 
Americans have been buying heavily at above the fixed 
price, with the result that the quotation has advanced. 
It is possible, of course, that, apart from other effects, the 
increased demand for silver will cheapen the production of 
lead, of which silver is an associated product. Just as 
the cheapness of silver has added to the difficulties of the 
lead mines, so its increased price may improve their 
position. 

British Steel Makers’ Meeting. 

The quarterly meeting of the British steel makers 
was held last week and any faint hope that may have 
existed that prices would be reduced was disposed of by 
the decision to make no change either in quotations or 
conditions of sale. More than usual importance attached 
to the meeting, as it was the first to be held after the 
publication of the National Steel Committee’s Report on 
the reorganisation of the industry. The Committee 
advocated a wide extension of the Association movement 
to include practically all branches of the trade, and one of 
the subjects before the meeting was the continuance of 
the Steelmakers’ Association agreement for a period of 
ten years. The term of the present agreement has 
expired, and it is being carried on for short periods since 
it has been found difficult to obtain unanimity upon some 
of the points contained in the proposed new arrangement. 
Last week it was decided to extend the old agreement for 
another three months. Some of the steel makers consider 
the period of years for which they are asked to bind them- 
selves too long, and there is a reluctance on the part of 
others to perpetuate arrangements which may have been 
useful in the past, but which they fear may prove a hin- 
drance in the new conditions which may develop when the 
reorganisation scheme is put into operation. The steel 
makers’ rebate scheme, for instance, is not so popular as 
it was, and probably is supported in the hope that it is a 
measure which will keep the steel makers together rather 
than from the practical benefits it confers upon the 
industry in a highly protected market. This scheme is 
extremely unpopular amongst engineers, as it limits the 
market in which they may obtain supplies and has worked 
much to the advantage of one or two constructional engi- 
neering firms that have close association with steel works. 
Support is lent to this ent by the fact that of the 
consuming firms entitled to rebates those associated with 
steel works took an enormous proportion last year of the 
total tonnage of steel sold through the scheme. 


The Steel Prices. 


The decision of the steel makers to maintain the 
existing official minimum prices will also disappoint the 
consuming industries, of which the many branches of the 
engineering industries form a large proportion. Consumers 
have urged a reduction in prices for a long time, and 
although there was little ground for their hope, some at 
least thought that the steel makers might signalise the 
initiation of their reorganisation scheme by a@ gesture of 
this kind. There are members of the Steelmakers’ Asso- 
ciation who would have been prepared to meet the wishes 
of consumers, partly as a politic move and partly because 
they believe the situation warrants it. The majority, 
however, were against any reduction at this stage and 
doubted if a cut m prices would bring compensating 
advantages in the way of increased trade. The contention 
of which so much is heard to-day that commodity prices 
must be raised has created an atmosphere antagonistic 
to price reductions, and there are many amongst the steel 
makers who urge that the reorganisation of the industry 
must be further advanced before the ruling quotations can 
be substantially lowered. Consumers, on the other hand, 
argue that the policy of raising commodity values applies 
with less force to British steel than most other com- 


be found on the next page. 


modities, since there has been no reduction in quotations 
for the past three years. They also express the view that 
a reduction at the present time would promote confidence 
in the plans to reorganise the industry and in the good 
intentions of the steel makers towards the consuming 
industries. The prospect of American competition in the 
export markets as a result of the depreciation in the dollar 
exchange is a new factor which the steel makers will 
have to consider. 


The Pig Iron Market. 


Business in pig iron has been resumed on a more 
extensive scale this week, as practically all the consuming 
industries have got into their stride again following the 
holiday break. On the North-East Coast, although the 
production is not large, the position is better than in some 
other districts, because stocks have been reduced to a 
reasonable tonnage. On the other hand, the stocks of 
hematite are large and have increased of late. Official 
prices for Cleveland are based on 62s. 6d. for No. 3 foundry, 
whilst for hematite the price is retained at 59s. for mixed 
numbers. Export trade in the latter material has declined, 
and there has been some shading of prices, although this 
has not secured much business. In Lancashire, buying of 
foundry iron has been inactive, owing to the quiet con- 
ditions ruling at the foundries. Producers on the North- 
West Coast, however, report a steady demand from the 
Midlands, and business with South Wales also has im- 
proved. It is interesting to note that after nearly a year 
of protection the imports of pig iron of all descriptions 
during the first three months of this year reached 
21,700 tons, compared with 30,380 tons for the same 
period of last year and 44,215 tons for the first three 
months of 1931. : 


Finished and Semi-finished Steel. 


One of the most disappointing features of the 
steel market is the comparatively small demand from 
Canada. At this time of the year Canadian orders are 
expected, and usually provide some useful business for 
the British steelmakers, particularly the Scottish works 
in the Glasgow district. This year the opening of the 
Canadian ports of navigation has not been followed by 
many important orders, and so far transactions have been 
of a hand-to-mouth character. There has been little 
improvement in the Indian market, and it is reported 
that the Indian producers of galvanised sheets are quoting 
a lower rate than the fixed British price for India, and as 
competition from the Continent is also reviving in this 
market, there have been few orders of late for the British 
works. On the other hand, one or two export markets 
have shown a slight improvement. The home trade in 
steel sectional material has expanded since the holidays, 
and stockholders have shown an inclination to replenish 
stocks. The settlement of the details of the contract 
taken by Dorman, Long and Co., Ltd., for the Storstrom 
Bridge in Denmark will provide much needed work on the 
North-East Coast, as it will require about 30,000 tons of 
steel. The cost will be £1,500,000, and the bridge will take 
about four years to build. The greater part of the steel 
used will be Dorman Long’s new Chromadore high-tensile 
steel, the use of which, it is stated, has lowered the cost 
of the bridge. It is reported that this firm is expecting to 
secure a contract for a bridge in British Columbia. 


Copper and Tin. 


The non-ferrous metal markets have been 
amongst the first to feel the effects of the American depar- 
ture from the gold standard. Business in copper in par- 
ticular has been disturbed by the fluctuations of the 
Exchange, although in many cases American producers 
have quoted in foreign currencies at a fixed rate of 
exchange. American sellers are reported to have stated 
privately that they expect copper prices to advance to 
about 8 c. to 9 c. per Ib. from the level of 5} c. existing 
immediately before the crisis. This seems an exaggerated 
optimism. Actually, the price has advanced about 
£1 12s. 6d. this week, which, considering that there has 
been rather active buying in America, is a moderate move- 
ment. The principal price increase has been in tia, which 
the Americans have bought heavily for some time,and here 
the movement has been £5 12s. 6d. It would appear 
certain that the American consumers of tin are laying in 
stocks in view of the uncertainties of the dollar exchange. 
By buying now they probably count upon paying less than 
if the exchange value of the dollar falls stilllower. There 
is no doubt also that there is a tendency amongst 
American speculators to buy metals, including tin. 


Lead and Spelter. 


The first consequences of the announcement that 
America had abandoned the gold standard was to cause a 
sharp buying movement in the lead market, but this was 
not sustained, and prices have since receded. For a long 
time past the American and British lead markets have 
been out of touch with each other so far as price move- 
ments are concerned. The respective tariffs of the two 
countries are largely responsible for this, since the use of 
foreign lead is not now profitable in this country in com- 
petition with Empire lead, which comes in free of duty. 
Apart, therefore, from the general uncertainty occasioned 
by the American crisis and the desire to hold metal as a 
precautionary measure, there was no reason for the spurt 
of buying which took place at the end of last week. This 
week the market has relapsed into its former state, which, 
on the whole, was sound, since consumption was expand- 
ing under the stimulus of a low price. The spelter market 
has been least affected of the non-ferrous metal markets 
by the recent developments, but even in this department 
there was some speculative buying, which, however, was 
not upon an important scale. The actual price movements 
of both metals during the week were limited to a few 





shillings. 
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; Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Steelmakers: Joists, 22s. 6d.; plates and sections, 15s. Export orders of 250 tons and over may be subject to special quotations. 














PIG IRON. STEEL (continued). NON-FERROUS METALS. 
Home. Export. Home. Export. ficial Pri ‘ 
eu a £ s. ad. | Guaseow anp Disrrror— £ s. d. Sp ee ° Mantes, Appell Sth, 

N.E. Coaer— Angles tied PLA Cash... 6. 1. 4. sss. £8015 0 t0 £30 16 3 
Hematite Mixed Nos... 219 0.. .. + 219 0 Tees ae we Or tia Three months... .. .. .. £3017 6to £3018 9 
No. 1 : 219 6.. 219 6 an ; 8 Ks 0. : i 4 Electrolytic .. . £34 15 Oto £35 10 0 

Goveland— (Did Tese-side Aras.) Mite “hn and cat : f ; 9s Lu Barb ers Ingote, ara Bir 
CE ee a ci ier BE ME Mine es 3 0 pees \ mingham .. . £35 0 0 
No. 3G.MB. SMa te a Te 21 6 » under 3in. 700. 6 7 6 » Sheets, Hot Rolled eS £61 0 0 
No.4Forge .. .. .. 3 1 0 217 0 , * Home. Export. 
Basi Plates, jin. (basis) 815 0 715 0 Tubes, Solid Drawn (basis) .. obd. 94d. 
asic Se ae ak we ae ae ‘ 
» tein. .. 9 0 0 7e »  Brazed (basis) .. .. 94d. 94d. 
MrpLanps— salsa ice 9 5 0 8 5 0 
Staffs.— (Delivered to Black came Station.) Ms See 910 0 8 10 0 | BRASS— “neal 
North-Staffs. Foundry . 36 0 vad “ ~sealis 9: 2346 8 5 0 Ingots, 70/30, d/d Birmingham £31 0 0 
” » Forge 3.1 0.. .. Wis Boiler Plates. 9 00 715 0 : Home. Export. 
een TA ed 2 Ong ometgaa brig pial ak suas Tubes, Solid Drawn, 2/1 alloy 83d. 83d. 
* ° ” Brazed dud wear 10}d. 103d. 
Northampton— £ 8. d. Sad, bas : te 
ee 3.2 Bes Angles 8 7 6.. 77 6 Cash. 6.0... es £164 0 O00 £164 2 6 
orge cart” acl ps nik sede ade Tees OB Bil Obes Three Months... .. .. .. £164 12 6to £16415 0 
Derbyshire— Joists 815 0. . DDO kgs RE TE HEE SS GT ON ee, oe eae ee 
No.3 Foundry .. .. 3 6 0. Channels. . 8 13 6. oir voli Srevren .. - «+ £15 6 3to £1510 0 
Wage 500 sehr fi ~s 3.1 0 Rounds, re and up ; ; a : ‘ ; Aluminium Ingots (British) .. £100 
under oin. 
ScoTLanp— xe : 
Hematite, f.o.t. furnaces 3 6 0 : . 
4 Pl " $ ‘ 7 
No.1 Foundry, ditto .. 310 0 somone ete sd rate FUELS. 
No. 3 Foundry, ditto 3 5 0 ba “i aceadl : 
Basic, d/d ; 219 0 * din. .. 976. 8 5 0 SCOTLAND. 
. ; . fin. .. 912 6. 8 10 0 | LanaRKsHIREe—- Export. 
N.W. Coast— . Ba. ERA ages Be 8 5 0 (f.0.b. Glasgow)—Steam.. .. .. .. .. 14/6 
316 6d/d Glasgow 7 Ell re « 
: : | InELAND— BeLrast. Rest or IRELAND. ” ” y te se, ee ee oe 14 to 14/3 
Hematite Mixed Nos. .. & @0°@ . Sheffield valet Papel ee es Splint bc ee en oreieenn A6/OSG SE 
5 Ne Pie leisy sig Angles g12 6. 015i @ | presen 
Yt 3 S - aebS Aes ost Pyis) Tees 912 6 915 0 . 
(f.0.b. Ports)—Steam TROP INS MER 12/- 
MANUFACTURED IRON. Joists 9 0 0 9 26 ; 
Lancs.— Home. Export. Channels. . : 817 6 9 0 © | FrresHire— 
Crown Bars .. .. .. 916 0... .. mk Rounds, 3in, and up 912 6 915 0 (f.0.b. Methil or Burnt- 
tata Se 1 eR et: 2 - EIS 2 ssid oO oth koe 715 0 island)—Steam.. .. .. -- «» +. I/9to 12 

6 ieee Unscreened Navigation oe Tenia sng: - Af te 19/8 
Orown Bars .. .. .. 915 @.. .. Plates, jin. (basis) - ; ; : : ns LorHians— 
ek fies! 26l. 05 Lp RO Re od! c: sis » tein. .. Apacer x eg | (fob: Leith—Best Steam... .. M/- 

i hc " tin Ms ein bs Secondary Steam.. .. .. .. «2 10/9 

” * +e . 0 ‘ 
Crown Bars .. . «wv; 8 32, C40;9 O,% — 

a 910 0 915 0 | N.W. Coasr— LAND. 
Marked Bars (Staffs) .. 12 0 0.. .. : Masi BAREAR? Be lectte. 
Nut and Bolt Bars -- 712 6to 8 5 0 _ OTHER STEEL MATERIALS. C ge MRS RC TE SS teh al. 3 / As 

ai oe. ‘ . . i Home. Export oke gia frkcey em? ‘beificlecinelen eleitios 20/— to 21/- 
TLAN s. . 8. ° 
Re ee ou sé oh Sheets. £ os. d. £ s. d. | NonrsumpeRLAND— 
al At ead Ss cf ee - 10-G to 13-G., f.o.r. 8 0 0 8 0 0 (8s li TE TE i ett 13/6 

. ~oleras thee AER Piss see PA ® 14-G. to 20-G.,d/d. .. 9 5 0 ae Second Gisamae.: £25115 sls piewwied ind 12/6 

N.E. Coast— 21.G. to 24.G.,d/d. .. 910 0.. .. 810 0 MRM oth altel, Lo vstis, similh 8/6 
Common Bars my es te ON Gece hai 815 0 25-G. to 27-G.,d/d. ..10 2 6.. .. 9.2 6 Wasmebned: 632 sera, Joy etree, | 12/- to 12/6 
Best Bars... ae ok, ee 915 0 The above home trade prices are for 10-ton lots and over ; 

Double Best Reve 9 A OE Citas 5-5 10 0 0 | 4-ton to 10-ton lots are 5s. per ton extra; 2-ton to 4-ton lots | DuRHamM— 
Is Bi Ree Ne oe 10s. per ton extra ; and under 2-ton lots 30s. per ton extra. Best Gas... «20.6 ee te ee ee es 14/6 
F dry Cok dutich A roe ee a 13/6 to 15/6 
STEEL Galvanised Corrugated Sheets, Basis 24.G. era rtp 
5 “ Home. £8. d. SHEFFIELD — Inland. 
LonpoN AND THE SoutH— Home. Export. ; 
“Sage age 10-ton lots and up » ib GSO tui. bes Best Hand-picked Branch .. 27/- to 28/- 
dade 8 10 0 3 . 6 4-ton to 10-ton lote 1b 100 Os 388 South Yorkshire Best ..  .. 23/-- to 24/- 
Tees pitt als Ga AF 910 0 ; 3 H ‘ 2-ton to 4-ton lots SRE BSH OG 36 South Yorkshire Seconds .. 18/— to 21/- 
Joists pay Be 817.6 ; 7 2 6 Under 2 tons ne 12 15 0 Rough Slacks. . .. 8/6 to 9/6 
aieeealie ‘ecaggl ellie etl 815 0 . 2 136 Export ; £16 7s. 6d., c.i. f. duty paid India. Nutty Slacks.. .. . NT te S68 
ue me ~ é- 9 * 0 : : 8 ss £10 10s., f.0.b. other markets. Furnace and Foundry Coke (at oveas) .. 12/3 
ee under 3in. 615 0 — Tin plates. ‘ + , . 
20 by 14 basis, f.0.b. Bristol Channel ports, 15s. 6d. to 16s. gece AY Saran Ae 
Plates, jin. (basis) oO-9 + 715 0 Tin plate bars, d/d. South Wales works, £4 15s. ath a la 19/6 
e esa Let 2 sf 9 5 0. 8 0 0 es MOKSI6SS LAr ee oe oe oe ee / 
fein 9 “ 0 RG Billets. Second Smokeless Large... ae ere 19/—to 19/44 
ap ee : Basic Soft (up to 25-41% C.) .. .. 515 0 Ingle 
Ain 915 0 810 0 P Best Dry Large... .. : » +» 18/9 t0 19/3 
ii ii Ra ts at Sec ae ee as Be Pg ee » Medium (0-42% to0-60% C.).. 6 12 6 Ordinary Dry Large .. .. .. .. «. = 17/9to 18/6 
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tin. .. 7, £, 2... 8 5 0|FerroTungsten .. .. .. «- 1/74 per lb. ee eer aes fo ap) Sth ae eee eee 
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P Pp 
Boiler Plates, in. CBB Oi 715 0 ‘ »  §6p.c.to8p.c. .. £2115 0 T/- Steam Coals : 
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French Engineering Notes. 
(From our own Oorrespondent in Paris.) 


Status of Engineers. 


A B11 to determine the status of engineers has 
been voted by the Chamber of Deputies under conditions 
that have aroused a protest from the Fédération des 
Associations, Sociétés et Syndicats d’Ingénieurs. The 
Bill was introduced unexpectedly and adopted without 
debate, and with-only one dissentient. It provides that 
no one shall usurp the title of engineer without a diploma, 
but otherwise it does not modify the existing state of 
things, except that self-taught candidates will be able to 
obtain diplomas from an examining committee appointed 
by the State. This opening of the door to an engineer's 
degree is in opposition to the definite recommendations 
of the associations and societies represented by the 
Federation. The undesirability of swelling the ranks 
of an overcrowded profession is not the main reason for 
the opposition to the Bill, since the difficulties through 
which the profession is now passing may disappear with 
a return to industrial prosperity ; but it is felt that the 
calling of an engineer must be classed amongst other 
occupations, like those of doctors and lawyers, in which 
the title offers a guarantee that the holders of it possess 
all the necessary qualifications for the exercise of their 
profession, and confers upon them, at the same time, a 
definite social status. It is argued that many of the 
diplomas do not carry such guarantee. Former students 
of the Ecole Polytechnique and the Ecole Centrale des 
Arts et Manufactures stand in a class apart, and their 
high technical qualifications are associated with a 
‘* culture ” which aims at providing them with a complete 
moral and social equipment for their profession. They 
occupy the highest and most responsible positions in 
industry, in State administrations, and on the railways. 
The State Ecoles des Arts et Métiers in different parts 
of the country were intended primarily to turn out engi- 
neers for works’ management, but the character of the 
training has been raised, and the diplomas of these State 
schools are accepted at a value that widens the field to 
those possessing them. There are, besides, the Ecole 
Supérieure d’Aéronautique, founded by the State, and 
special schools recognised by the State whose diplomas 
have a definite value. If the training of engineers were 
limited to such schools, there would be no complaint, 
but there has grown up a considerable number of private 
engineering schools which are helping to swell the profes- 
sion at a rate, it is said, of something like 6000 a year. 
All the engineering associations insist upon the institution 
of a diploma which will eliminate a class of insufficiently 
prepared men who, they declare, are lowering the standard 
of the engineering profession. On the other hand, there 
is the claim that the profession should not be closed to 
those who may have exceptional natura! abilities and may 
yet be unable to pay for training in recognised schools. 
The new Bill has been rushed through the Chamber of 
Deputies by those in favour of giving an equal opportunity 
to all, and the institution of a State examining committee 
is intended to grant diplomas for technical capacity 
irrespective of how the candidates may have obtained 
their training. This, it is affirmed, does not guarantee 
that the practical training is sufficient. In a general 
way, there is no objection to a system that will select 
men of special ability from all classes provided that it 
does not open the door to those who are not fully qualified, 
but it is argued that no such system has yet been evolved, 
and the Federation of Engineers’ Associations states that 
it is prepared to demonstrate the serious drawbacks of 
the Bill, which will be opposed when it comes up for 
debate in the Senate. 

Air Transport. 

There are five air transport companies in France 
which have to share amongst them the subsidy provided 
for in the annual Budget, and as they are all losing heavily 
the Minister of Air has decided upon an amalgamation, 
which the companies have been informed must be accom- 
plished within a period of ten days. It appears likely that 
the State will be directly interested in the new company. 
The idea of the amalgamation is, of course, to simplify 
the general organisation with a view to economy. At 
the same time, the number of aircraft makers is to be 
reduced. There have been too many of them drawing 
upon the State finances for the construction of machines 
that served little useful purpose, and only complicated 
the civil and military services by supplying a large number 
of different types of aeroplane. Many firms were created 
for the building of special machines which are not wanted, 
since the Air Ministry settled its own designs. Another 
reform carried out by the Ministry is to centralise the 
military and naval air services in its own hands instead 
of the Marine Department exercising complete control 
over its own branch of the air service. In both civil and 
military aviation the Minister of Air appears to have come 
round to something like the British organisation. 


Steel Strip Sales Office. 


The first step towards the organisation of the 
Steel Cartel is the formation of the steel strip comptoir, 
which, it is reported, will come into operation on May Ist. 
The final arrangements were settled in Brussels last week, 
and as Belgium is the largest exporter of steel strip the 
headquarters of the comptoir will be at Ougrée. The 
Belgian participation in the foreign trade is 45 per cent., 
with 23 per cent. for Germany, 20 per cent. for France, 
and 12 per cent. for Luxemburg. The price of strip will 
probably be fixed at a meeting to be held in Brussels 
this week. At that meeting also, the discussion will be 
continued on the quotas affecting semi-manufactured 
steel and joists, to be followed by bars, sheets, and plates. 
There are still difficulties in the way of a settlement through 
the failure of Belgian and German steelmasters to come 
to an agreement for a revision of the quotas when the 
export trade in all descriptions of steel reaches a total 
of 10,000,000 tons. The present quotas are based upon 
an annual export total of 6,800,000 tons, with periodical 
adjustments when that total increases; but the Belgians 
resist the German claim for a complete revision when 
the export trade reaches the higher figure pamed. 





British Patent Specifications. 


When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. ‘ 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 


2.4? 
7 














STEAM GENERATORS. 


389,702. July 5th, 1932.—-Warer-ruBe Steam GENERATORS, 
ulzer Fréres Société Anonyme, of Winterthur, Switzerland. 
This invention relates to water-tube steam generators of 
the “‘ once through ”’ type, and has for its object to maintain 
the speed of flow of the medium through the generator at a 
value favourable for effective evaporation even when the load 
on the generator fluctuates. In the illustration that part of the 
generator in which steam is generated comprises two evaporatin; 
tube units A and B, the medium to be evaporated’ being fe 
directly to the inlet ends of the tubes through a single inlet pipe 
C,and the generated steam being dulivenet through a delivery 
pipe D. The heat necessary for ray ag oem is supplied by a 
urner F. A change-over device in the form of a rotary valve 
G is so connected to the tube units A, B and to the inlet and 
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delivery pipes C, D, that the rotary valve can either be set as 
shown in full lines, whereupon the medium passes through the 
tube units A and B in parallel to the delivery pipe D, or the 
rotary valve can be set in the position shown in dotted lines 
so that the medium will pass from the inlet C through the tube 
units B and A in series to the delivery pipe D. The series 
arrangement is employed in the case of small loads, since the 
quantity of medium flowing through each of the two tube 
units is then double that which flows through each of the 
units when the latter are connected in parallel. In this way, 
when the load on the generator is low, the tendency for the 
speed of the medium to drop to a value which would result in 
ineffective mixing of the steam and liquid, and, consequently, 
in irregular evaporation.can be overcome.—March 23rd, 1933. 


TRANSFORMERS AND CONVERTERS. 


389,335. June 24th, 1932.—TemperaturRe INpDicaTORS FOR 
ExLectricaL TRANSFORMERS, Westinghouse Electric and 
Manufacturing Company, of East Pittsburgh, Pennsylvania, 
U.S.A. 

The chief object of this invention is to produce a temperature 
indicator that is responsive to the hottest spot temperature 
of the winding of an oil-immersed electrical transformer and is 
reliable in its operation and economical to manufacture. The 
temperature-indicating device A may be an indicating dial- 
type thermometer supported in any suitable manner, and com- 
prises a thermometer having a bulb that is surrounded by a 
metallic tube B, the tube being open at the top and closed at 
the bottom to form a cup within which the oil may be contained. 
The thermometer bulb is made of the metal known under the 
registered trade mark ‘‘ Monel,” or a similar conducting material, 
and is connected to the secondary winding C of a current trans- 
former, the primary winding D of which is connected in circuit 
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with one of the transformer terminal conductors. The bulb 
may contain a thermal responsive gas, and an indication of 
its temperature is communicated by means of an armoured 
tubing connection E to an indicating device F. Since the top 
of the metallic tube B is open, it will immediately fill with oil 
when the device is placed in the transformer, and since the 
bottom of the tube is closed, the oil is prevented from flowin 

upwardly through the tube, the top thus forming a cup-shape 

member which provides an oil pocket about the thermometer 
bulb. When the thermometer bulb is heated in accordance 
with the current flowing through the transformer windings, 
a temperature gradient exists between the bulb and the enclosed 
oil, a temperature gradient between the enclosed oil and the 
actallic tube and a temperature gradient between the metallic 





tube and the surrounding oil. These three gradients are in series, 
and by proper designing the diameter of the tube can be 
arranged to produce a total gradient that is of the desired 
magnitude.— March 16th, 1933. 


TRANSMISSION OF POWER. 


389, 164. October 13th, 1931.—Etecrrican PotyPrHasEe 
Systems, Robert Frederick Creswell Peel, of 69, South- 
drive, Chorlton-cum-Hardy, Manchester, and Associated 
Electrical Industries, Ltd., of Crown House, Aldwych, 
Westminster. 

This invention relates to electrical polyphase systems of the 
kind in which an electric relay is required under certain condi- 
tions to be energised in accordance with interphase voltage, 
and under other conditions to be energised in accordance with 
phase to neutral voltage. A, B, and C represent the voltage or 
restraining windings of three impedance relays for protecting 
the igang power system, comprising the line conductors 
C, D, and E, against phase and line faults. The protective relays 
derive current from the power system through a transformer F, 
which is earthed at the neutral point on the primary side. 
Since the purpose of these relays is to protect the system against 
phase faults and phase to neutral faults, they are required to be 
energised alternatively in accordance with phase voltage and 
phase to neutral voltage. Thus the windings A, B, and C are 

rmanently connected through resistances G, H, and J, and 
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the transformer F. At one end, the windings A, B, and C are 
respectively connected to contacts N, O, and P of the electric 
relay, the armature R of which is normally disengaged from the 
contacts, and is connected to the neutral point of the secondary 
winding of the transformer F. The operating winding §S of the 
relay is connected in series with the earth connection of the 
primary winding of the transformer F, so that, only upon the 
occurrence of an earth fault on the power system C, D, E is 
the relay operated. Normally, the windings A, B, C of the pro- 
tective relays are energised in series with the resistances, in 
accordance with the voltage between respective phases.. But 
on the occurrence of an earth fault on the power system the 
relay operates to connect the windings A, B, and C between 
respective phase conductors and the neutral point, so that the 
respective windings are subjected to the instantaneous voltages 
between phases and neutral. The resistances are designed so 
as to compensate for the difference between the line voltage and 
phase to neutral Mo In this particular case the resistances 
are designed so that the resistance included in circuit with the 
relay windings A, B, C across phase conductors is v3 times the 
resistance included in circuit with the relay windings between the 
phase conductors and neutral.— March}1 6th, 1933. 


MACHINE TOOLS AND SHOP APPLIANCES. 


389,408. October 3rd, 1932.—GriInDING Aktie- 
bolaget Tonsor, Gothenburg, Sweden. 

This grinding machine is primarily intended for sharpening 
safety razor blades. For such a purpose it is necessary occa- 
sionally to retract the grinding wheel and to bring it back 
again very precisely into the working position. The wheel is 
mounted in a slide A, which is guided in the main frame‘ B. 


MACHINES, 
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Its working position is determined by the contact of the lug C 

with the nut D. The position of this nut can be adjusted 

accurately by the worm gear E. The slide is held down on to the 
nut by the spring F. For retracting the wheel there is provided 

a cam G, which, on being rotated, engages the roller H and 

pushes up the slide against the effort of the spring. On the 

cam receding the wheel takes up its original position again.— 

March 16th, 1933. 

389,420. October 28th, 1932.—ExpPaNsIBLE CHUCKS FOR 
Macuine Toots, G. Lemay, 114, Route de Flandre, La 
Courneuve, Seine, France. 

It is claimed that the jaws of this self-centring chuck have 

‘““an absolutely equal and parallel displacement” on being 
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tightened up. The jaws A, of which there are three, have 
gripping surfaces at the opposite ends B and ©. They are 
arranged in the cover D, which has the familiar conical end for 
closing them together when they are pressed forward. They 
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are also closed together to grip the tool or work at the back by 
the coned sleeve E, which is pushed forward by the screwed 


base piece F. The spring-controlled sleeve G serves to hold 
the jaws in place.—March 16th, 1933. 
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TRAMWAYS AND RAILWAYS. 


389,433. December 9th, 1932.—Sprine SusPENSION SysTEMs, 
Fried. Krupp Aktiengesellschaft, Essen, Germany. 
The inventors contend that the usual arrangement of attach- 
ing laminated springs to the frames of vehicles tends towards 
putting bending stresses on the framing as the springs flex. 
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They consequently make the connection by means of what 
might be describéd as a ‘‘ knuckle bone ”’ joint. The “knuckle 
bone ” A is lodged between the cup B, attached to the spring C, 
and the hollow plate D on the frame E. The relative curva- 
tures of A and D are such that the combination tends to come to 
rest in a stable central position.— March 16th, 1933. 


SHIPS AND BOATS. 


389,287. April 15th, 1932.—Inpicatine Sures’ Logs, R. Star, 
236, Pearl-street, Brooklyn, New York, U.S.A. 

This device is an automatic log, which measures the speed of 
the ship by means of the hydrostatic pressure exerted in the 
Pitot tube A as it passes through the water. This pressure is 
transmitted through the flexible pipe B to the float c ber C, 
which is filled with mercury. An increase in pressure from the 
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Pitot tube, which would be caused by an increase in speed of the 
ship, results in a depression of the level of the mercury, and the 
float actuates the recording device D through a system of levers 
and wire connections. The piping E imposes a static head on the 
apparatus, dependent upon the draught of the vessel, which 
may be indicated at F, and the measuring apparatus is hung in 
a cradle G so that it functions properly when the ship is in a 
seaway.—March 16th, 1933. 


MISCELLANEOUS. 


389,356. July 2Ist, 1932—Mrrcury Vapour REcrTIFIERs, 
Aktiengesellschaft Brown, Boveri and Co., of Baden, 
Switzerland. 

In the zone of the controlling grids of mercury are rectifiers 
the highest thermal stresses occur, which result in t mech- 
anical stressing of the grid supply lead and espeeially of the 
point of connection at the grid, this being more particularly the 
case where the anodes are provided with arc guiding sleeves, 
through the wall of which the grid supply lead must also be led. 
The object of this invention is to overcome this trouble. The 
anodes A are led in through the cover B of the rectifier casing 
by means of insulators C. The controlling grids D in front of 
the anodes are suspended from the anode ‘bushing insulator by 
means of the extensions or arms E, while the are guiding sleeves F 
are suspended directly from the anode plate of the rectifier, so 





as to be insulated therefrom. G is the insulated bushing for the 
grid supply lead H, A pressure piston J, which is spring mounted 
in a b K, acts as a sliding contact between the grid supply 
lead and the grid. When a metallic are guiding sleeve PR 
used, the bush K consists of a heat-resisting insulating material, 
the two being rigidly connected together. The spring L ensures 
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the contact pressure required for conveying the current to the 

grid. For sipacin the grid supply leads H in the interior 

of the rectifier casing against thermal and electrical influences 
it is advisable to make the bush K in the form of a bend extend- 
ing as far as the bushing G or to use a separate cover M.— March 

16th, 1933. 

388,954. May 2nd, 1932.—MEANs FOR COMPENSATING FOR 
THE INDUCTANCE OF A ConpucToR, International General 
Electric Company, Incorporated, of 120, Broadway, New 
York, U.S.A. 

The compensation of the inductance of electric conductors 
by condensers located in the range of influence of the conductor 
is known. Practically at all lo the inductive potential drop 
is balanced by a capacity potential, but in the case of a short 
circuit this is a disadvantage, because the short-circuiting 
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current is limited only by the ohmic resistance of the con- 
ductor and is consequentily very great. These disadvan- 
tages are avoided according to the invention, by induct 
containing iron which limit the potential drop at the condensers. 
In the m A denotes the induct of the conductor, 
B the condenser, € the ohmic resistance of the conductor, and 
D the er considered as an ohmic resistance. 
The choke coil is arranged in parallel with the condenser 
B.—-March 9th, 1933. 














Forthcoming Engagements. 





Secretaries of Institutions, Societies, dc., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TimE and 
PLACE at which the meeting is to be held should be clearly stated? 











To-pDay. 

CHEMICAL ENGINEERING GRrouP.—Waldorf Hotel, Aldwych, 
W.C.2. Annual general meeting, 6.45 p.m.; dinner, 7.15 for 
7.30 p.m. After-dinner address, ‘“‘ Modern Economies and 
Unemployment,” the Rt. Hon. Lord Melchett. 

Inst. or MrcHanioaL ENGINEERS.—Storey’s-gate, 8.W.1. 
“The Investigation of the Mechanical Breakdown of Prime 
Movers and Boiler Plant,” Mr. L. W. Schuster. 6 p.m. 

Junior Inst. or Encrrzgrs.—At the Whitehall Rooms, Hotel 
Metropole, Northumberland-avenue, W.C.2. Annual dinner. 
6.45 p.m. for 7.15 p.m. 

Roya Instirution or GREAT Brirain.—21l, Albemarle- 
street, Piccadilly, W.1. Discourse by Mr. James Gray. 9 p.m. 

To-Day TO WEDNESDAY, May 3rp. 

Founpry Trapes’ Exursition.—At Royal 
Hall, Islington, N.1. Open daily. 

: Monpay, May Isr. 

Roya Inst. or Great Barirain.—21, 
Piccadilly, W.1. Annual meeting. 5 p.m. 

Roya. Soc. or Arts.—John-street, Adelphi, W.C.2. Cantor 
Lecture, II., ‘‘ Goldsmiths’ and Silversmiths’ Work—Past and 
Present,” Mr. W. Augustus Steward. 8 p.m. 

Soc. or CHemicaL INnpustRy: Lonpon SecrTion.—At 
Chemical Society’s Rooms, Burlington House, W.1. Annual 
gues meeting. Lecture, “ Ageing and Age-hardening in 

etals,” Professor C. H. Desch, F.R.S. 8 p.m. 

Soc. or Enerverrs.—At the Geological Soc., Burlington 
House, W.1. ‘Glass Bottle Making Machinery,” Mr. Hal 
Gutteridge. 6 p.m. 

Turspay, May 2np. 

Inst. oF Ofvi, ENcineers.—Gt. George-street, S.W.1. The 
39th James Forrest Lecture. ‘‘ Recent Advances in the Appli- 
cation of Chemistry to Engineering,” Sir Harold B. Hartley, 

R.S. 6p.m. 


Agricultural 


Albemarle-street, 


WEDNESDAY, May 3rp. 

Inst. or ExLxectricaL ENGINEERS: WIRELESS SECTIGN.— 
Savoy-place, W.C.2. ‘‘ Single Side-band Method Applied to 
Short-wave Telephone Links,” Mr. A. H. Reeves. 6 p.m. 

Royat Soormry or Arts.—John-street, Adelphi, W.C.2. 
“Natural Steam Springs of Tuscany and their Industrial 
Aprlication,” the Hon. Senatore Prince Ginari Conti. 8 p.m. 

Soc. or CuEmicat Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘Plastics: Urea-formaldehyde 
Types and their Uses,” Mr. Kenneth Chance. 

Soc. or Guass TeEcHNoLOGy: Lonpon SEcTION.—Visit to 
Glass Bottle Works of Messrs. Sharp Brothers, 178, Glyn-road, 
Clapton, E.5. 7.30 p.m. 

Tuurspay, May 47x. 


University or Lonpon.—At Inst. of Civil Engineers, Great 
George-street, S.W.1. Advanced Lecture in Engineering, 





“Long Span Bridges; (i.) Growth of Bridge Spans; Early 
Steel Spans, including Forth Bridge,’ Mr. Ralph Freeman. 
5.30 p.m. 


THURSDAY AND Fripay, MAy 4TH AND 5TH. 

Iron AND Steet Instirure.—At the Institution of Civil 
Engineers, Great George-street, S.W.1. For programme sec 
page 345, 

Fripay,. May 6rs. 

Inst. or Exgorrican Engineers: METER AND INSTRUMENT 
Sgorion.—Savoy-place, W.C.2. Annual lecture. 

Inst. oF MeroHantcaL ENGrineers.—Informal meeting. 
Discussion, “The ‘ Waterbus’ in relation to London’s Traffic 
Problem,” Introduced by Mr. J. H. O. Bunge. 7 p.m. 

Rattway Cius.—57, Fetter-lane, E.C.4. ‘Some Notes on 
Trish Railways,” Mr. C. R. G. Stuart. 7.30 p.m. 

Royat Inst. or Great Brirain.—21, Albemarle-strect, 
W.1. Conversazione. 8.30 p.m. 

Saturpay, May 6rs. 

Inst. oy ExgzctricaL ENGINEERS: METER AND INSTRUMENT 
Srcr1on.—Visit to Hampton Court and the National Physical 
Laboratory. Leave Victoria Embankment, 9.45 a.m.; arrive 
Hampton Court, 10.45 a.m.; depart for National Physical 
rey en A at 1.20 p.m. Lunch, inspection of laboratories, and 
tea at Bushey House, by invitation of the Director, Sir Joseph 
E. Petavel, F.R.S. 

Monpay, May 8ru. 

Royat Soo. or Arrs.—John-street, Adelphi, W.C.2. Cantor 
Lecture, III., ‘‘ Goldsmiths’ and Silversmiths’ Work—Past and 
Present,” Mr. W. Augustus Steward. 8 p.m. 


Tuespay, May 9ruH. 


InLuMINATING ENGINEERING Soc.—At Inst. of Mechanical 
Engineers, Storey’s-gate, 8S.W.1. Social Half-hour, 6.30 p.m.; 
annual general meeting, 7 p.m.; discussion, “ Principles of 
Direct Street Lighting,” opened by the President, 7.30 p.m. 

Inst. or Crvm ENGINEERS.—Gt. George-street, 58.W.1. 
Annual general meeting. 6 p.m. 

Inst. oF ELecTricaL ENGINEERS: N. Miptanp.—-Great Hall 
of the University, Leeds. ‘‘ A Model of the Electric Field,” Sir 
J. J.Thomson, O.M. 5 p.m. 

i Wepnespay, May 10ru. 

Inst. or Furt.—At the Chemical Society’s Rooms, Bur- 
lington House, W.1. “ Air-gas Flow in Open-hearth Furnaces,” 
Dr. V. H. Legg. 6 p.m. 

Inst. oF Metats.—At Inst. of Mechanical Engineers, Storey’s- 
gt 8.W.1. Annual May Lecture, “ Quenching and Tempering 

henomena in Alloys,” Monsieur Albert Portevin. & p.m. 

Royat Soo, or Arts.—John-street, Adelphi, W.C.2. “‘ Educa- 
tion for Industry on the Continent and in this Country,” Mr. 
Albert Abbott. 8 p.m. 

Soc. or CHEemicaL INpusTry.—At the Plasview Exhibition, 
Science Museum, S.W.7. “ Plastics and the Fabricator,” 
Major H. C. Parker. ‘ 

Tuurspay, May lirx. 

Universiry oF Lonpon.—At Inst. of Civil Engineers, Great 
George-street, S.W.1. Advanced Lecture in Engineering, ** Long 
Span Bridges: (ii.) Modern Long-span Bridges,’ Mr. Ralph 
Freeman. 5.30 p.m. 

Fray, May 12rs. 

Inst. or Exgorricat ENoineers: Scorrish Centre.—The 
Foresters’ Hall, Dundee. A Faraday Lecture, “ Lightning—and 
how the Engineer Deals with its Effects,” Professor J. T. 
MacGregor-Morris. 7.30 p.m. 

Saturpay, May 13rxa. 

Inst. or Etecrrican ENeINgERS: Scorrish CENTRE. 
Excursion from Dundee to Pitlochry. Leave Albert-square, 
Dundee, 9.45 a.m. 

WepNeEspDay, May 17TH. 

Soc. or CuemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘* Plastics: Their Use in the Paint 
Industry,” Dr. L. A. Jordan. 

THurspay, May 18ru. 

University or Lonpon.—At Inst. of Civil Engineers, Great 
George-street, 8.W.1. Advanced Lecture in Engineering, ‘* Long- 
span Bridges: (iii.) Failures; Loads and External Forces ; 
Selection of Types; Qualities of Steel; Working Stresses ; 
Forms of Construction ; Manufacturing and Erection Processes.” 
Mr. Ralph Freeman. 5.30 p.m. 

Monpay, May 22np. 


Societe DEs INGENTEURS Civits DE France.—Joint meeting 
with Inst. of Fuel, at Inst. of Mechanical Engineers, Storey’s- 


gate, S.W.1. ‘ Pulverised Fuel and its Many Industrial Appli- 
cations,’ Dr. G. E. K. Blythe. 6 p.m. 
Wepnespay, May 247TH, tro Faripay, May 26TH. 


NationaL Sarety First Assoc.—-1933 National Safety 
Congress in London. For provisional programme, see page 436. 


TuHurspay, May 25ru. 


University or Lonpon.—At Inst. of Civil Engineers, Great 
George-street, S.W.1. Advanced Lecture in Engineering, 
‘“‘Long-span Bridges: (iv.) Design; Definition of Data ; 
Weights ; Cost ; ics; Aesthetics; Corrosion; Life ; 
Alternative Materials of Construction; Concrete; Future 
Possibilities,’ Mr. Ralph Freeman. 5.30 p.m. 

TuHurspay, May 267TH. 

Soc. or CuemicaL Inpustry.—At the Plastics Exhibition 
Science Museum, 8.W.7. “ Plastics: Their Use in Dentistry,” 
Professor C. 8. Gibson, F.R.S. 

WEDNESDAY, May 3lsrt. 

Soc. or CHEmiIcAL Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. Lecture by Professor G. T. Morgan, 
F.R.S. 

SaTurpDAy, JUNE 3rp, To SatuRDAyY, JUNE 17TH, 

Inst. or TRANsPoRT.—Summer Meeting on White Star liner 
“Homeric.” On the evening of June 3rd, Sir David Owen will 
meet the members of the party at an informal reception on 
board ship. During the outward and return journeys meetings 
will be held for the presentation and discussion of papers, as 
follows :—‘‘ The Future of Road Transport,” Mr. J. B. Osler ; 
“Transport Advertising,” Mr. J. Pike; “The Effect of 
Rationalisaiton and Amalgamation on Transport Under- 
takings,” Mr. D. Ross-Johnson; ‘“‘ The Cruising Business,” 
Major Frank Bustard. Transportation films will also be 
exhibited in the ‘‘ Homeric’s ” cinema theatre. 

WEDNESDAY, JUNE 7TH. 

Soc. or Cuemicat Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. “‘ Plastics: The Phenolic Types and 
their Uses,” Mr. George Dring. 

TuEspay To Sarurpay, June 13rH To 17TH, 

British Waterworks AssociaTion.—Blackpool Summer 
Meeting and Conference, Full particulars from the Secretary 
of the Aasoetaticn, Grand Buildings, Trafalgar-square, London, 
W.C.2. For programme see page 382. 

WEDNESDAY, JUNE 14TH. 

Soc. or CuEemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, S.W.7. ‘Plastics: Cellulose Esters and 
Ethers and their Uses,” Dr. W. J. Jenkins. 
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Garswood Hall Colliery Explosion. 


THE report of the Mines Department on the serious 
explosion which occurred at the Garston Hall No. 9 
Colliery, Edge Green, Lancashire, on November 12th, 
1932, and caused the death of twenty-seven persons, 
has now been issued. Sir Henry Walker, Chief 
Inspector of Mines, who conducted the inquiry, 
criticises in the report both the scheme of ventila- 
tion and the signal system. The report says that 
the first explosion was caused by an ignition of fire- 
damp, which had accumulated in No. 12 Level, and 
that the cause of the explosion was open sparking 
when a signal was given. It appears that although 
the manager had prepared an alteration to the 
scheme of ventilation, that work was not pressed on, 
and instead more brattices were used. At the time 
of the explosion the air current had to find its way 
as best it could along the edge of the goaf. The report 
considers that proper travellable airways should 
have been kept open. As to the system of signalling 
employed, it is stated that had the bells and pushes 
been flameproof and had they been maintained in 
such a condition, then if the signals had been given 
by means only of the pushes, the system was’ safe. 
The report finds, however, that even if flameproof 
when new, the bells and pushes were not maintained 
in that condition, and, in view of the bare places 
on the insulated conductor, signals obviously were 
made otherwise than by using the pushes. The 
bells, too, were not intrinsically safe, and they were 
of such construction that the spark given when the 
circuit was made and then broken at any unprotected 
point was capable of igniting firedamp. The report 
also makes reference to the protection of rescuers, 
and suggests that it does not appear sufficient, as 
is now required, to keep birds at the surface of every 
mine for the use of those who attempt rescue work. 
Were birds to be kept underground, their presence 
would be known and the reason for that presence 
would become common knowledge. 


Lloyd’s Register Technical Committee. 


AT a special meeting of the Committee of Lloyd’s 
Register of Shipping, held on Thursday, April 27th, 
it was decided to strengthen the Technical Com- 
mittee of the Society by the election of Sir Holbery 
Mensforth and Lieut.-Colonel A. P. Pyne, both of 
whom are intimately connected with the electrical 
industry. Sir Holbery Mensforth is a director of 
the English Electric Company, Ltd., and of several 
important power supply corporations, and a Vice- 
President of the British Electrical and Allied Manu- 
facturers’ Association, while Colonel Pyne is chairman 
of the Ship Electrical Equipment Committee of the 
Institution of Electrical Engineers. In this connec- 
tion we may also record the recent appointment 
of Mr. G. O. Watson as senior electrical engineer on 
the staff of the chief engineering surveyor. Mr. 
Watson was the late assistant chief engineer in the 
electrical control department of the British Thomson- 
Houston Company, Ltd., Rugby, and brings to his 
new post an intimate knowledge of the design and 
operation of electrical propulsion, auxiliary machinery, 
and electric control gear aboard liners and cargo 
vessels. The above appointments have been made 
in view of the increasing importance of electrical 
installations, both as regards main propulsion, 
auxiliary machinery, and wiring on board ship. 
It has also been decided to add to the Technical 
Committee of Lloyd’s Register of Shipping a repre- 
sentative elected by each of the following bodies :— 
The Honourable Company of Master Mariners, 
the Institute of Marine Engineers, and the Society 
of Consulting Marine Engineers and Surveyors. 


The Motor Omnibus. 


On Thursday evening, April 27th, a joint meeting 
of the Newcomen Society for the Study of the History 
of Engineering and Technology, and the Omnibus 
Society, was held at the Institute of Marine Engineers, 
the Minories, to celebrate the centenary of the 
London motor omnibus. Mr. H. W. Dickinson, 
the President of the Newcomen Society, took the 
chair, and two papers were presented. The first was 
by Mr. Charles E. Lee, who said that they were 
assembled to honour the memory of Walter Hancock, 
who designed and built the steam omnibus “ Enter- 
prise,” which commenced running between Moorgate 
and Paddington on April 22nd, 1833. Mr. Lee then 
referred to Hancock’s early work and his later designs 
of steam omnibuses. Mention was also made of the 
pioneer work done by Sir Goldsworthy Gurney, who, 
in 1823, had already begun work on steam coaches, 
and John Scott Russell, who, in 1834, gained con- 
siderable success with steam vehicles in the Clyde 
area. In the eighteen-thirties, Sir Goldsworthy 
Gurney endeavoured to float a company to, bring 
under one management all the steam carriages in 
the country, tried and untried. It fell through, 
however, on account of lack of financial support. 
No development was recorded from 1840 to 1860, 
on account of heavy toll charges levied on mechanic- 
ally propelled vehicles. The Locomotive Acts 





of 1861 and 1865 further retarded development 
until the passing of the Locomotives on Highways 
Act in 1896, from which date the omnibus 
steadily progressed. In a second paper, Mr. C. F. 
Dendy Marshall described the technical . features 
of the different vehicles above referred to, and gave 
an interesting account of the difficulties met with 
and their service performance. 


Imported Ships for Breaking Up. 


A RECOMMENDATION of the Import Duties Advisory 
Committee published last week, together with an 
Import Duties Exemption Order, which came into 
force on Tuesday, May 2nd, provides for the placing 
on the free list of obsolete ships which may be im- 
ported into this country for breaking up by British 
labour. The Committee points out that while scrap 
metals and wastes fit only for the recovery of metal 
are already on the free list, it has been represented 
to it that it is an anomaly injurious to the ship- 
breaking industry of this country that scrap metal 
derived from the breaking up of foreign vessels abroad 
should enter this country free, whereas the same 
vessels imported for breaking up would be liable to 
duty. It is regarded as important for the recovery 
of our iron and steel industry that adequate supplies 
of scrap metal shall be maintained. The removal of 
any duty on obsolete ships coming into this country 
for breaking up is therefore, in the opinion of the 
Committee, of service, not only to the iron and steel 
industry, but also to the shipbreaking industry. A 
further recommendation and Treasury Order pro- 
vides for the reduction from 20 to 10 per cent. of the 
duties chargeable on such small ships, barges, tugs, 
launches, pleasure craft, dredgers, &c., with their 
accompanying equipment, which may come into the 
country as imported goods. It has been found that 
with the exception of barges there appears to be no 
regular importation of such vessels as are men- 
tioned above, and it does not appear that any British 
industry is deriving benefit from the additional duty 
which was imposed. 


Institute of Cost and Works Accountants. 


THE announcement is made that Mr. Ronald 
Dunkerley, comptroller of the United Steel Com- 
panies, Ltd., has been elected President of the Cost 
and Works Accountants’ Institute. He succeeds 
Sir Reginald Townsend, Director-General of Govern- 
ment Factories. Mr. Dunkerley has been closely 
associated with the Institute since its inception, and 
has been responsible for forming the Manchester, 
Sheffield, Leeds, Liverpool, and North Midlands 
branches. He has also served as Chairman and 
President of branches and Chairman of the Council 
of the Institute. Mr. Dunkerley began his career as 
a junior in the cost department of Hans Renold, Ltd., 
of Manchester, in the service of which firm he became 
cost accountant. Later he became associated with 
the Metropolitan-Vickers organisation as works 
accountant, and was, in addition, appointed comp- 
troller of Metro-Vick Supplies. In 1928 he was 
invited to join the United Steel Companies, Ltd., and 
as comptroller of this group he has had charge of its 
reconstruction, reorganisation, and management. 
Mr. Dunkerley has served on several national com- 
mittees, including the National Cost Committee, 
which formulated standard costing for the electrical 
industry, and a similar committee for the iron and 
steel industry. Not only has he done much to pro- 
mote efficient management in this country, but he has 
also represented Great Britain in America and at 
Geneva in such matters as costing control and 
budgetary control. In recent years he has travelled 
widely on the Continent with the object of studying 
business and industrial conditions relating to the 
iron and steel industries. 


Education for Commerce. 


A MEETING of the British Association for Com- 
mercial Education took place on Tuesday, May 2nd, 
at the Mansion House, when an address of welcome 
was given by the Lord Mayor. Sir Eustace Percy, 
who read a message from the Prince of Wales, said 
that the Association wanted to mobilise the opinion 
of business men against the inefficiency of our 
examination system, and to substitute for it some 
simple system of national certificates administered in 
close co-operation with commercial colleges, similar 
to the national certificates in chemistry and engi- 
neering which were administered by professional 
institutions in conjunction with the technical colleges. 
Sir Francis Goodenough, the Chairman of the Associa- 
tion, described the objects of the Association as the 
promotion of trade through the improvement of the 
personnel employed in its conduct. Sir Josiah Stamp 
moved a resolution commending the aims and objects 
of the Association. He said that the more the com- 
mercial field could be brought under ordered 
scrutiny and scientific management, the greater would 
be the prospect of retaining a form of individualistic 
society with all its advantages, against the apparent 
attractions of rival social schemes which were 
destructive of human liberty and initiative. He did 
not regard the high-pressure salesmanship methods 
of America as scientific, for the American consumer 
was now being taught the art of sales resistance in 
self-defence to save himself from the calamity of 
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buying things he really did not want or could not 
afford. visser the greatest contributions a scientific 

give would be awareness of change, 
interdependence, and a larger judgment. In second- 
ing the resolution, Sir William Beveridge said that as 
business authorities and educational authorities were 
often at cross purposes, the highly trained ability 
needed in commerce was not being obtained in 
sufficient quantities. 


The Proposed Duty on Heavy Oils. 


In the House of Commons on Tuesday evening, 
May 2nd, the Report stage of the Budget Resolutions 
was taken, including the resolution relating to the 
proposed tax of 1d. per gallon on heavy oils. Various 
members dealt with the different aspects of the pro- 
blem, such as the effect of the proposed tax on the 
coastal shipping trade, the metal, glass, and gas 
industries, and on the use of oil for heating and other 
industrial purposes. In his reply, Mr. Neville Cham- 
berlain said that the Government was proposing to 
put a tax on a form of fuel which had hitherto 
escaped. In so far as that tax increased the costs 
of industries at home, there was an impartial 
Advisory Committee before which industries could 
present their case. Coastal shipping, Mr. Chamberlain 
continued, was merely a form of competition with the 
parallel inland transport, and it would be unfair to 
give it an advantage not given to rail or road trans- 
port. The Government wanted that duty for the 
purpose of completing its fiscal system, giving a 
substantial amount of revenue, and assisting the home 
industries of coal, gas, electricity, and the Scottish 
shale oil industry. When the relative clause in the 
Finance Bill was reached, he would not take up an 
absolutely rigid attitude. He gave a general assur- 
ance that he would be prepared to listen with a 
sympathetic edr to any representations which might 
then be made. After further debate, an amendment 
proposed by Colonel Wedgewood that in no case 
should the tax exceed 15 per cent. ad valorem was 
withdrawn, and the resolution agreed to. 


The Latest Autogiro. 


A DEMONSTRATION of the abilities of the latest 
Autogiro—type C30—was given by its inventor, 
Sefior de la Cierva, at the London Airport, Hanworth, 
an Thursday, April 27th. This new type of machine 
is a two-seater with dual control, and has an Arm- 
strong-Siddeley “ Genet” engine. Many modifica. 
tions have been introduced into its design. It will be 
remembered that earlier models of the Autogiro 
had auxiliary fixed wings carrying ailerons, but these 
are not fitted to the new machine, and the inventor 
has even gone further and shown that a rudder is 
unnecessary. All control—except that of the engine— 
is now obtained from a single “ stick ” moving the 
rotors and hanging from the pillar on which the rotors 
revolve. Pushing it forward causes the nose to drop, 
and pulling it back causes it to rise. Movements to 
right or left make the machine turn in the correspond- 
ing direction. In flight the craft has a top speed of 
100 m.p.h., but as it is at low speeds that the advan- 
tages of the Autogiro construction show up con- 
spicuously, those present were more interested in the 
demonstration of this quality. As an instance of the 
small space required for landing and taking off, two 
tapes were stretched out 50 yards apart, and the 
machine demonstrated that it could easily land and 
take-off from the space thus set out. Perhaps the 
best indication of the very slow speed at which the 
Autogiro can fly was given when the passenger 
lowered a small parcel tied to the end of a string and a 
man running below untied it and fixed on another 
which was drawn up into the machine. 


Wagons for Mineral Transport. 


On Tuesday last, May 2nd, a memorandum was 
issued by the British Steelwork Association dealing 
with wagons used on British railways for mineral 
transport. It has been prepared by the Rolling Stock 
Committee of the steel industry, and points out that 
our railways are severely handicapped in their task 
of carrying annually some 250,000,000 tons of coal 
and other minerals compared with corresponding 
services on the Continent and in America. The re- 
placement of present stocks by 20-ton units equipped 
with oil axle-boxes and modern features of design 
would appreciably improve transport conditions. 
Reference is made to the Great Western Railway 
Company’s lead in the construction of modern wagons 
of large capacity. It is pointed out that while it 
is recognised that for certain services a smaller wagon 
is needed, it would be possible to ensure a speedy 
reduction of the number of wagons of less than 12 
tons capacity by making freight rebates of 5 per cent. 
for fully loaded 12-ton wagons and 10 per cent. for 
fully loaded 20-ton wagons of modern design. The 
memorandum advocates all-metal construction -for 
two reasons—first, that all-metal wagons are greatly 
superior either to wagons constructed entirely of 
wood or wagons with wooden bodies and steel under- 
frames ; and, secondly, because the building of all- 
metal wagons in iron and steel would afford far more 
employment to British labour, would stimulate 
British industry, and would affect favourably the 
trade balance of the country by reducing the imports 
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AT this stage of his career Trevithick had every 
<A. reason to be optimistic. Ifhehad thensettled down 
to equip a factory for high-pressure engines, and had 
gathered around him a staff of competent assistants, 
he would almost certainly have attained a position of 
unique importance. Such a thought never entered 
his head ; the routine of manufacturing held for him 
no fascination, and his inventive genius sought its 
outlet and self-expression in new applications rather 
than in processes of manufacture. He placed his 
orders for engines here, there, and everywhere, with 
a breathless haste which must have precluded the 
possibility of detailed instructions or working draw- 
ings, and, in consequence, with the lapse of time, some 
of these makers came to regard his inventions as 
their own. He was asking materials to withstand 
unprecedented stresses, and the wonder is that these 
haphazard methods of manufacture and general lack 
of inspection did not more often lead to disaster. 
But the only serious disaster on record is one which 
occurred at Greenwich in 1803, and this was due to 
carelessness of supervision rather than to faulty 
material or workmanship. To quote Trevithick’s 
own account: “‘It appears that the boy that had 
care of the engine was gone to catch eels in the founda- 
tion of the building, and had left the care of it to one 
of the labourers. This man, seeing’ the engine work- 
ing much faster than usual, stopped it without taking 
off a spanner which fastened down the steam lever, 
and a short time after, being idle, it burst, killed 
three on the spot and another died soon after of his 
injuries.” 

Naturally this disaster caused a temporary setback 
in the fortunes of the high-pressure steam engine, 
and Trevithick’s opponents in the camp of Watt 
made the most of it. A sort of Government inquiry 
was held, and as the result, or possibly on his own 
initiative, Trevithick in future always fitted his 
boilers with two safety valves in addition to a fusible 
plug. 
About this time—that is, in 1803—Mr. Samuel 
Homfray acquired a half share in the patent rights 
of the high-pressure steam engine. It is stated that 
he paid £10,000 for this privilege, but this fact lacks 
confirmation. He was an influential business man, 
and closely associated with the Penydarran Ironworks 
in South Wales. This alliance resulted immediately 
in the construction of the first tramway locomotive, 
assuming that the mythical locomotive at Coalbrook- 
dale never materialised. 

The Penydarran locomotive, constructed in 1803, 
is illustrated by Fig. 11, and, though thedrawing 





FIG. 11—PENYDARRAN LOCOMOTIVE, 1803 


cannot be accepted as absolutely correct, the follow- 
ing facts are given by Trevithick himself :—It weighed 


5tons. The cylinder was 8}in. diameter, with a stroke | 


of 4}ft. It took a gross load of 25 tons at the rate of 
4 miles an hour over a rough track with sharp curves 
ind steep inclines, and without load the locomotive 
could attain a speed of 16 miles an hour. It was 
designed to haul iron from Penydarran to a basin on 
the Glamorganshire Canal, a distance of 9} miles. 
This feat it successfully performed, but the locomo- 
tive was more robust than the track; its progress 
was continually checked by broken tramway plates. 
Trevithick had clearly demonstrated the potentialities 
and the practicability of the steam locomotive, but, 
as so often happened, in this case he was years ahead 
of his time, and after a few more trial runs we hear 
no more about this historic locomotive. : 
Although there are some faint indications that 
other locomotives may have been built by Trevithick 
about this time, the next concerning which there can 
be no doubt is the Newcastle locomotive of 1804, 
illustrated by Fig. 12. Similar in general design to the 
Welsh locomotive, it was superior in detail, notably 
in its boiler, which was constructed throughout of 
wrought iron. It worked in the yard of an ironfoundry 
and was erected by John Steel, one of Trevithick’s 
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mechanics. Whether the engine was manufactured 
locally or the parts sent North, possibly from Coal- 
brookdale, is a matter of uncertainty, but most 
assuredly it can be claimed as a Trevithick locomo- 
tive. Crowds came to see it, probably including 
George Stephenson and Timothy Hackworth, who 
in years to come took an active part in the resurrec- 
tion of the steam locomotive. For, as in the case of 
its predecessor, only a temporary interest was kindled, 
and this Newcastle locomotive was soon degraded 
to the status of a stationary engine working the blower 
in an ironfoundry. 

Referring more particularly to the ‘Welsh locomo- 
tive, Trevithick eight years afterwards comments 
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weeks, until one day it was overturned by a fractured 
rail, and this, combined with the fact that the shillings 
did not arrive in sufficient numbers to defray expenses, 
brought the venture to its close. This was Trevi- 
thick’s last gamble with locomotives, and though 
subsequently invited to take an interest in locomotive 
schemes, he stubbornly declined. 

It is stated that as early as 1769 Cugnot tried, 
without success, to build a low-pressure locomotive, 
and fifteen years later Watt was no more successful. 
By many, George Stephenson has been termed the 
Father of the Steam Locomotive. It would be more 
just to describe him as the step-father. Let honour 
be given where honour is due. Trevithick was 
undeniably the legitimate father; his child had the 
misfortune to be born prematurely, but it saw the 
light of day and ran about successfully twenty-five 
years before George Stephenson won renown with his 
world-famous “‘ Rocket.” 

In Trevithick’s multifarious activities, locomotives 
were only a side-line, and countless were the uses 
he found for his “ puffers.”” One of these demands 
notice because it nearly involved him in a warlike 
exploit. In 1804 Napoleon had assembled a fleet 
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FiG. 12--NEWCASTLE LOCOMOTIVE, 1804 


rather sadly as follows: ‘‘ I thought this experiment 
showed to the public quite enough to recommend it 
to general use, but though a thing that promised to 
be of so much consequence has so far remained 
buried, which discourages me from again trying its 
practice at my own expense.” 

But Trevithick did make one more attempt to 
popularise the steam locomotive, for in 1808 he con- 
structed not merely a locomotive, but also a circular 
railway track on which it could run, the site of which 
is commonly supposed to have been some waste 
ground not far from the present position of Euston 
Station. This locomotive was referred to by the 
sporting mind of Mr. Homfray as the Racing Loco- 
motive, and the sister of Davies Gilbert christened 
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Fic. 13—** CATCH -ME-WHO- CAN ' 


it ‘‘ Catch-me-who-can.” Fig. 13, whieh is the repro- 
duction from an engraving on a small card, probably 
a card of admission, is the only contemporary picture 
we possess of this locomotive. It indicates a pleasing 
simplicity in design, the train of spur wheels and the 
fly-wheel have been discarded, and the drive is pro- 
vided by one axle only. The speed attained on 
the cireular track, which was only about. 100ft. in 
diameter, was about 12 miles an hour. Admission, 
including a ride for those who had sufficient courage, 
was ls. The locomotive ran successfully for several 





of transports at Boulogne, and an attempt at invasion 
appeared imminent. It was suggested that fire 
ships propelled by steam engines might be utilised 
to destroy this flotilla, and with characteristic energy 
Trevithick was instantly in action. Fitting up a 
60 tons barge with steam-driven paddle wheels, he 
found that it could be propelled in still water at a 
speed of 7 miles an hour, and, fired with patriotic 
fervour and the enthusiasm kindled by a new inven- 
tion, he was prepared to lead his fire ship into action. 
But this menace of invasion passed, the courageous 
offer which would probably have ended his life was 
not required, but, incidentally, it gave him the 
satisfaction of having demonstrated the application 
of his engine to steam navigation. Apart from this 
single episode, the Napoleonic Wars hardly touched 
Trevithick’s life, and it is remarkable how little 
industrial and engineering history reflects the world- 
wide struggles which were raging during the early 
years of the nineteenth century. 

In 1806 we find Trevithick negotiating with the 
Trinity Board concerning a contract for raising ballast 
out of the Thames, by means of a steam-operated 
bucket dredger. He had demonstrated the prac- 
ticability of this method, but underestimated the 
power required. He was prepared to install an engine 
of much greater power, but, in return, he demanded 
a price per ton for the ballast raised which exceeded 
what the Board were authorised to pay, and there 
the matter ended. 

Following on this, Trevithick undertook a task 
which harnessed his activities to such an extent 
that, for the first time in his life, he concentrated 
all his energies on one single undertaking. An 
attempt was being made to construct under the 
Thames at Rotherhithe a tunnel ‘“ passable for 
horses and cattle with or without carriages and for 
foot passengers.” Not satisfied with their progress, 
the promoters enlisted the aid of Trevithick, who, 
assisted by a few imported Cornish miners, pushed 
forward a small pilot tunnel with great rapidity 
and extreme daring. A longitudinal section of this 
tunnel is given by Fig. 14. Trevithick began his 
operations in August, 1807. In the brief space of 
six months over 1000ft. of heading out of the total 
of about 1200ft. had been driven, and the success 
of the scheme seemed assured. But on January 
26th water burst in with such devastating rapidity 
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that Trevithick and his miners were very nearly 
drowned. In no way daunted, he renewed the attack 
until, a week later, a yet more extensive break- 
through brought operations to a standstill. Resource- 
ful as ever, Trevithick demonstrated how the difficul- 
ties could be surmounted, but the promoters had 
lost their nerve. The scheme was abandoned and 
lay dormant until resurrected by Sir Marc Isambard 
Brunel in 1825. Even with the improved methods 
then available, disaster followed disaster, and the 
tunnel was only completed after eighteen years of 
toil, which broke the health of Brunel and brought 
ruination to the promoters of the scheme. In the 
light of this subsequent struggle, what Trevithick 
accomplished in six months almost single-handed 
is absolutely amazing. He very nearly succeeded, 
and, with adequate backing, most certainly he would 
have won his way to victory. The story of this 
glorious failure is a great epic which cannot fail 
to stir one’s admiration for his physical courage and 
engineering skill, and justifies one’s belief that, at 
that time, even as he stood supreme among mechanical 
engineers, he could have attained an equal pre- 
eminence in the civil engineering profession. 

But the outburst of brilliance by which a man 
becomes canonised as a genius is invariably associated 
with a limited period of his career. Trevithick was 
at his zenith during the ten years between 1798 and 
1808, and, although into his remaining twenty-five 
years was crowded sufficient achievement and 
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Fic. 14—THAMES TUNNEL, 


adventures to fill the lives of any two ordinary 
mortals, this latter phase must not be allowed to 
protrude too prominently into our picture, and 
for that reason it will be given only in broad outline. 

During the height of his activities, although his 
nominal home was in Cornwall, his visits there 
beeame less and less frequent, and in the autumn 
of 1808 he persuaded his wife to join him in London. 
The contrast between her clean, fresh Cornish home 
and the sordid surroundings of Rotherhithe was a 
bitter disappointment to Mrs. Trevithick, not 
lessened by the fact that a search in her husband’s 
pockets revealed her last two letters to him still 
unopened. Trevithick’s answer was ready and 
ingenious: ‘‘ You know, Jane,’ he said, “ that 
your notes were full of reasons for not coming to 
London, and I had not the heart to read any more 
of them.” By that time Trevithick’s horizon had 
widened, but on that horizon storm clouds were 
gathering. The engine partnership was disintegrating. 
Vivian had already been bought out, and in 1807 
the rights were divided as follows :—Homfray 
one-half, Trevithick one-fifth, Bill one-fifth, and West 
one-tenth. Bill had been taken in as a sort of 
financial manager, and West was a skilful mechanic 
who subsequently became famous as a clock-maker. 
Shortly afterwards Trevithick disposed of his share, 
presumably because he was short of ready money. 
Account books which have been preserved do not 
tell a very cheerful story. It is true that premiums 
either paid or owing in respect of no less than sixty 
engines totalled up to a pleasing sum, but in the 
vast majority of cases these premiums were owing 
and beyond all hope of recovery. Legal proceedings 
might have been taken, but to this Trevithick had 
a deep-rooted aversion, and, in any case, it is doubtful 
if such action would have been helpful, since the 
patent of 1802 was far too vulnerable to withstand 
ordeal by battle in the Law Courts. 

Seeking a new road to fortune, Trevithick fell 





All this was too much for the strongest man. Typhus 
and gastric fever reduced him to a state of physical 
helplessness, followed. by loss of intellect and brain 
fever, and the patient, before so weak, required the 
care and strength of keepers.” Such unskilled 
treatment as he received in the first instance only 
made matters worse, and Mrs. Trevithick, distracted 
with grief and anxiety, sought through the streets of 
London for medical assistance. Some kind-hearted 
gentleman, observing her distress, took pity on her 
helplessness and sent a competent doctor, and from 
that moment Trevithick began to improve. A 
sympathetic and helpful letter from his brother-in-law 
advised a return to Cornwall, and, in September, 
1810, Trevithick, still more dead than alive, made 
the journey in a small trading vessel which was 
chased en route by a French ship of war. 

Home once more in his native land and surrounded 
by congenial friends, Trevithick quickly regained his 
bodily health and intellectual vigour. He had to 
begin again from a standing start, but he got into his 
stride with wondrous celerity. As a consulting engi- 
neer his services were soon in demand, and, in this 
capacity he renewed his attempt, this time with 
success, to induce the Cornish miners to adopt high- 
pressure steam in their pumping engines. By using 
high-pressure steam expansively, sometimes with and 
at other times without a condenser, he improved the 
efficiency of their steam engines out of all recognition, 
so that whereas with Boulton and Watt engines a 
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duty of 17 or 18 millions was a fair average, Trevi- 
thick’s improvements almost immediately doubled 
this figure, which represents the number of pounds of 
water raised to a height of lft. by the combustion of 
a bushel of coal. But, conservative as ever, the 
Cornish miners did their best to oppose his innova- 
tions. History repeated itself, and even as the 
adherents of the Newcomen engine had resisted Watt’s 
invasion, so did the advocates of Watt’s leisurely low- 
pressure engine wage war against the introduction of 
Trevithick’s more violent and nerve-racking sub- 
stitutes. Thus, John Bryant, an engineman at 
Dolcoath, stated in his old age that “‘ he heard say in 
one mine where he (Trevithick) was trying his boilers 
against Boulton and Watt’s waggon boilers, a lot of 
gunpowder was put into the heap of coal.” 

The improved efficiency achieved by Trevithick 
was not only due to working high-pressure steam 
expansively, it was in large measure brought about by 
his revolutionary improvements in boiler design. 
Watt’s low-pressure boilers were little better than 
wrought iron boxes heated by an external fire, and, 
previous to his time, there is some evidence that 
boilers in Cornwall were actually made of granite 











into the hands of a not over-scrupulous individual, 
Dickinson by name, who apparently made his living 
by exploiting other people’s inventions, and con- 
jointly, in 1808 and 1809, they took out three patents 
covering a number of ideas too numerous to mention 
in detail. The most promising related to the con- 
struction of wrought iron tanks for holding cargo 
and storing water on ships. Previously wooden 
casks had been the universal practice, and this 
particular invention, properly handled, might have 
proved a gold mine; actually it led to speedy 
disaster. For the production of tanks the patentees 
set up a factory in Limehouse, but the business did. 
not prosper and the partnership terminated abruptly 
in bankruptcy. 

This painful page in Trevithick’s life is recerded 
by his son as follows :—‘‘ Everything belonging to 
him was seized for debt, and he was obliged to retire 
to a sponging-house in a street of refuge for debtors, 
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Fic. 15—TREVITHICK BOILER, 1811 


blocks held together by iron fastenings. At an early 
stage Trevithick placed the fire inside his boilers and 
employed internal flues, and, rolled wrought iron plates 
being now procurable in sufficient sizes, he abandoned 
the use of cast iron. The form of the boiler he installed 
at Doleoath in 1811 to replace Watt’s old-fashioned 
wagon boilers is shown by Fig. 15. It consisted of a 
horizontal cylinder with a longitudinal flue, the length 
of the boiler being such that the gases of combustion, 
before escaping up the chimney, had time to part with 
most of their héat. This type of Trevithick boiler 
soon became universal in Cornwall and continued to 
be employed in the mines many years after his death. 
Thus, in addition to being the originator of the high- 


to our respect and admiration as the leading pioneer 
in the construction of boilers designed in accordance 
with scientifie principles. 

He also deserves credit as a pioneer in the mech- 
anisation of agriculture. In a letter he wrote to Sir 
John Sinclair in April, 1812, in answer to an inquiry 
from the President of the Board of Agriculture, he 
states: ‘‘ It is my opinion that every part of agricul- 
ture might be performed by steam—carrying manure 
for the land, ploughing, harrowing, sowing, reaping, 
thrashing and grinding, and all by the same machine 
however large the estate.” 

No mere theorist, Trevithick advertised these 
agricultural engines for sale, and one of the earliest 
samples can now be seen in the Science Museum. 

Although at this time Trevithick had enough and 
more than enough work to anchor him to this country, 
the bacillus of ‘“‘ wanderlust ’’ had entered his system, 
and probably this infection can be traced to the West 
Indies, where a considerable demand for his engines 
had arisen in connection with sugar mills. In 1813 
further foreign infection was provided by a Mr. 
Uvillé, who found in Trevithick’s engines just what 
was required for the silver mines in Peru. To his 
order, six engines were manufactured and shipped to 
South America. Difficulties encountered in their 
working gave Trevithick the excuse he was seeking, 
and, on October 20th, 1816, he set sail from Penzance, 
leaving his wife and family to the care of providence, 
providence in this case appearing in the form of 
Henry Harvey, Mrs. Trevithick’s kind-hearted and 
generous brother. After surmouniing many material 
difficulties, a congenial occupation, and after crushing 
the intrigues of former friends, a task quite at 
variance with Trevithick’s nature, this Peruvian 
mining adventure showed promise of great profit, 
but once again the prize eluded his grasp. For many 
years the fires of revolt against the harsh rule of Spain 
had been breaking out all over South America. 
Suddenly the conflagration spread into the mountains 
of Peru and a battle was fought at Pasco, where the 
mines were situated. The patriots were victorious 
and, in a spirit of reckless revenge, they proceeded to 
render the mines worthless by smashing every bit of 
machinery they could find. 

Even this crushing disappointment could not 
destroy Trevithick’s resilience, for, a year after, we 
find him employed by the Chilian Government to 
recover brass cannon from a frigate which had been 
sunk at anchor near Callao. By way of payment he 
was allowed to keep a prize cargo of tin and copper 
with which the vessel was loaded. Apparently this 
was a profitable bargain, for out of his proceeds a 
friend urged him to remit £2000 to his wife, but 
instead, with his customary lack of forethought, he 
sank and lost all his gains in some ill-advised pear! 
fishing speculation. 

For the next four years Trevithick, in company 
with a Scotsman named Gerard, was prospecting for 
gold in Costa Rica and, having obtained what in their 
opinion were valuable concessions, they decided to 
return home and interest capitalists in their schemes. 
To avoid the long sea passage round the Horn, they 
made an adventurous cross-country journey to the 
shores of the Caribbean Sea, during which, as Trevi- 
thick describes it, he was half-drowned, half-hanged, 
and the rest devoured by alligators. He reached 
England in October, 1827, after an absence of eleven 
years, optimistic as ever, but possessing nothing save 
the clothes he stood up in, a gold watch, a drawing 
compass, a magnetic compass, and a pair of silver 
spurs. 

And now we enter the last phase, the six remaining 
years of Trevithick’s intensive life. His Cornish 
friends gave him a right royal welcome, and well he 
deserved it, for the legacy of his inventions had put 
new life into the Cornish mines. In a letter to his 
mining partner Gerard, written soon after his return, 
he states that : ‘‘ He was welcomed home by all the 
neighbours by ringing of bells and entertained at the 
tables of the county and borough members and all 
the first class of gentlemen in the West of Cornwall, 
with a provision to be made for me for the past 
services that this country has received from my 
inventions just before I left for Peru, which they 
acknowledge to be a saving in the mines since I left 
of above £500,000, and that the present existence of 
the deep mines is owing to my inventions.” 

But these post-prandial eulogies were labelled 
‘‘ without prejudice,” and Trevithick’s early experi- 
ences should have warned him that the extraction of 
money from Cornish miners was like squeezing blood 
out of a stone. Trevithick was thinking in terms _f 
£100,000, but, unfortunately for him, his claims, 
though morally binding, were not legally enforce- 
able, and, apart from one or two insignificant ex 
gratia payments, Trevithick’s only reward was the 
satisfaction that his inventions had brought about a 
renaissance in the Cornish tin-mining industry. 
Negotiations over his Costa Rica concessions were, 
if anything, even less successful. It is stated that a 
cheque for £8000 was offered to Trevithick for his 
mining rights, but, instead of closing promptly with 
a good offer, words waxed warm, and negotiations 
broke down, never to be resumed. 

Trevithick’s remaining asset was a brain which 
remained vigorous and fertile. In spite of the fact 
that engineering science had made rapid progress 
during his long years of absence, he was soon abreast 








a half-way house between freedom and imprisonment. 





pressure engine, Trevithick has an almost equal claim 
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gushed forth as of old, but he no longer possessed the 
driving force necessary to give them effect. Instead 
of giving immediate and material expression to the 
workings of his mind, he was more content to theorise 
and to spread himself on paper. At that time Cornish 
engineers were vying with one another and taking a 
keen interest in the efficiencies of their engines. An 
engine built at Wheal Towan by Captain Grose, one 
of his former disciples, had, in 1828, attained the 
phenomenal duty of 87 millions. Trevithick’s curiosity 
was aroused, and he traced this exceptional perform- 
ance to a jacketing effect produced by an independent 
heater, by which the cylinder was kept warm. This 
started him off on the study of properties of steam, 
and to conceive a cycle of operations in which the 
exhaust steam could be returned to the boiler without 
going through an intermediate stage of complete 
condensation. In this Trevithick had two objects 
in view. First, an improved efficiency by avoiding 
the loss of latent heat consequent on condensation ; 
secondly, the conservation of feed water, so essential 
for steamships. If he had concentrated on this 
second objective, he would have achieved yet another 
memorable triumph. He was hovering on the brink 
of a great invention, for in effecting the partial con- 
densation required for his cycle of operations, he 
actually hit on the idea of a surface condenser, and 
proposed in future experiments to improve its effi- 
ciency by the addition of internal copper tubes. He 
tried to interest the Admiralty in this invention, but 
without success, and, sad to relate, none of his efforts 
late in life met with success. It was not that they 
were devoid of interest and originality, but some 
subtle element was lacking, and in some intangible 
way he had lost his grip. One feels that the curtain 
was rung down and that his friends recognised that 
his future lay behind him, when, in 1828, a petition 
on his behalf was prepared for presentation to Parlia- 
ment, urging that his great services should be 
rewarded by a grant. This Memorial is a masterly 
summary of Trevithick’s achievements, and one 
wishes that space permitted of its being given 
in extenso. Particular stress is laid on his cylindrical 
boiler with its interna} fire-box, and it is specifically 
mentioned that owing to this and his engine improve- 
ments, the mining industry of Cornwall had benefited 
to the extent of about £100,000 per annum. This 
petition was entrusted to his friend Davies Gilbert, 
then Member for Bodmin. There is no trace of it 
ever having been presented to Parliament, but un- 
fortunately it is all too certain that Trevithick received 
no award. 

From this time onwards one presumes he must have 
been financed by influential friends, since, although he 
had no visible source of income, he continued to take 
out patents and in some cases to follow these up with 
experiments. 

His last effort related to the construction of a 
gilded cast iron column, 1000ft. high, by which it was 
proposed to commemorate the passing of the Reform 
Bill. The terrifying character of this erection is 
apparent in Fig. 16.. Trevithick’s plan received influ- 
ential support, but, with his sudden death, the scheme 
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faded out of existence, and that it did so can hardly 
be a cause of sincere regret. Active to the last, 
Trevithick was pursuing some invention at Hall’s 
Works at Dartford, when he was taken ill, and he 
died in the Bull Inn on the morning of April 22nd, 
1833, after a week’s confinement in bed. Probably 
the cause of his death was pneumonia, but for two 
or three years previously occasional references to 
ill-health appear in his letters. Mr. Rowley Potter, 
of Hall’s Works, communicated the sad news to his 
family in Cornwall. Kindly workmen bore Trevi- 
thick to his grave and not merely defrayed the funeral 
expenses, but posted night watchers to prevent body- 
snatching, then prevalent in that neighbourhood. 





It is not easy in a féew sentences to summarise the 
versatile and erratic genius of Richard Trevithick. 
A man of simple tastes, genial, lion-hearted, and 
without a trace of meanness, in his own county of 
Cornwall he was looked up to with a veneration which 
savoured almost of idolatry, but drew the line at 
votive offerings. Standing head and shoulders above 
his contemporaries, by indomitable courage, force of 
personality, and an infinite capacity for hard work, 
he fought his way to immortal fame practically single- 
handed. In the brief period between 1799 and 1808 
he totally changed the breed of steam engines, and 
from an unwieldy giant of limited utility he evolved 
a prime mover of universal application. 

Trevithick never sang his own praises, he never 
boasted about what he had done .or what he was 
going to do; he was essentially a man of action 
rather than a man of words. To give material expres- 
sion to his creative instincts and to see these results 
in active operation was to him the salt of life; the 
acquisition of money was a secondary consideration, 
only desirable as a means of opening up vistas for 
self-expression in further inventions. Apart from 
Davies Gilbert, Trevithick’s friends were of little 
assistance. Partnerships he formed, but they were 
neither lasting nor helpful. For one reason or another 
they languished into a decline, and this leads one to 
suspect that Trevithick’s independence of spirit and 
impulsive character rendered him incapable of 
running in harness or working in a team. If only he 
could have found a Boulton, a man of outstanding 
stability and business acumen, to regulate this in- 





exhaustible fountain of mechanical genius into profit - 
able channels, the story of Trevithick’s life might 
well have been an unbroken record of triumphant 
advances, and he might have found his ultimate and 
fitting resting place among the great in Westminster 
Abbey. 

The hope that posterity would appreciate his 
services more generously than his own generation is 
pathetically indicated in the last letter he wrote to 
his life-long friend Davies Gilbert: ‘‘I-have been 
branded,”’ he wrote, ‘‘ with folly and madness for 
attempting what the world calls impossibilities, and 
even by the great engineer, the late Mr. James Watt, 
who said to an eminent scientific character still living 
that I deserved hanging for bringing into use the high- 
pressure engine. This so far has been my reward from 
the public ; but should this be all, I shall be satisfied 
by the great secret pleasure and laudable pride that 
I feel in my own breast from having been the instru- 
ment of bringing forward and maturing new principles 
and new arrangements of boundless value to my 
country. However much I may be straitened in 
pecuniary circumstances, the great honour of being a 
useful subject can never be taken from me, which to 
me far exceeds riches.” Possibly in writing thus he 
had a premonition that the end was approaching, 
since no epitaph could be more fitting or dignified. 
May his immortal soul now rest in peace with the 
assurance that his greatness has at last received recog- 
nition, and that this country honours and will ever 
honour his memory with pride and feelings of 
gratitude. 
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WATER-COOLED I.C. PISTON-RODs. 
HE second paper presented on Friday morning, 
April 7th, was *“‘ The Problem of the Water-cooled 
Piston-rod in Two-stroke Cycle Double-acting Oil 
Engines,” by 8. F. Dorey. An abstract of this paper 
is given on page 458. 
Discussion. 

Sir John Biles (who took the chair for the remainder 
of the morning session) congratulated the author on 
his appointment as Chief Engineer-Surveyor to 
Lloyds. 

Dr. W. H. Hatfield questioned the wisdom of the 
emphasis placed by the author on the use of yield 
stress as an indication of a basis of safe stress. More- 
over, the author was a little optimistic in speaking 
of a corrosion-fatigue limit, because Dr. Gough, who 
had made this question of corrosion fatigue practically 
his own, had in his later work come largely to the 
conclusion that under such conditions there was 
not a limit and that it was possible to obtain failure 
at extremely low values of stress. Unquestionably, 
said Dr. Hatfield, the solution of the problem lay 
in the choice of a suitable special steel, and the 
metallurgical world to-day could provide the steel 
required. The author had referred favourably to 
chromium rustless steels, and then dealt with the 
austenitic steels which were far more resistant, 
and, quite rightly, characterised them as having a 
low fatigue range. As a matter of fact, however, 
during the past few months, that criticism had become 
less applicable, although, no doubt, the author was 
not aware of the experimental facts. Austenitic 
steel was now being produced with a yield value of 
25 to 30 tons, and that compared very favourably 
with the type of material the author was interested in. 

Dr. H. Blache (of Messrs. Burmeister and Wain, 
Copenhagen), in a communication which was read 
by the Secretary at this stage, said the author had 
explained the reason for many failures of piston-rods 
in the two-stroke cycle double-acting engines, and 
had proved that there were large stresses in the 
material of a steel rod which was cooled internally 
and externally and exposed to combustion tempera- 
ture. The author’s opinion that the problem could 
be solved by adopting rods of special material might 
be correct, but there was a difficulty in obtaining 
sound, special material of such large dimensions as 
were required for piston-rods in large two-stroke, 
double-acting engines. In confirmation of the author’s 
favourable comment on the design of oil-cooled rods 
fitted with cast iron sleeves, which had proved 
satisfactory for large four-stroke, double-acting 
engines and might be suitable for two-stroke engines, 
Dr. Blache said that so far there had not been any 
difficulties in service for three years with two-stroke, 
double-acting engines thus fitted. However, as 
the author had pointed out, with loose sleeves the 
diameter of the piston-rod would be increased and 
the H.P. of the bottom’ cylinder correspondingly 
decreased. The useful piston area for the bottom 
cylinder was about 85 per cent. with loose sleeves 
and about 90 per cent. without. The piston-rod 
obstructed the scavenging of the cylinder for double- 
acting engines designed on the general system of 
scavenging, i.c., having the scavenging ports and 





exhaust ports controlled by the piston attached 
either opposite each other or above each other on the 
same side of the cylinder. It was, therefore, of vital 
importance that the diameter of the rod should be 
small, and for that reason the design with the intern- 
ally cooled steel piston-rod was retained in spite of 
many failures. On the other hand, the piston-rod 
did not in the least obstruct the scavenging process 
for double-acting engines on the uniflow system, 
where the scavenging air was controlled by the 
piston and entered at one end of the cylinder whilst 
the exhaust gases were emitted through the other. 
That was particularly the case where the scavenging 
ports were placed in an inclined position to give the 
air in the cylinder a rotating motion. The dimensions 
of the piston-rod for that type of two-stroke, double- 
acting engine were, therefore, not of such importance 
as for the other type, and the uniflow type of engine 
thus worked with the same, or even a higher, mean 
pressure at bottom than at top, and in comparison 
with other types of two-stroke, double-acting engines 
that more than made up for the 5 per cent. less area. 
Oil-cooled piston-rods with sleeves, therefore, were 
to be preferred for all engines in which the piston-rod 
did not obstruct the scavenging. Further, pistons 
of two-stroke, double-acting engines were divided 
with flange couplings so that there was always a 
possibility of leakage. Should that happen it would, 
with water cooling, cause serious breakdown of the 
engine, whilst for oil cooling it was of little importance. 
In his opinion, therefore, it was correct to adopt 
oil-cooling for pistons of double-acting engines and 
piston-rods with sleeves. 

Mr. R. Sulzer, making the comment that the author 
had dealt so completely with the matter that it was 
very difficult to add anything, referred to a case in 
which a piston-rod was reported to be fractured 
when, in fact, it was in such a condition that it 
would have lasted for a much longer period in service. 
What appeared to be a crack was noticed on the out- 
side of the rod, and the engineers reported rust round 
that mark, indicating that the rod was fractured 
right through. At the works the rod was cut in 
half longitudinally and the inside surface was seen 
to be corroded and covered generally with small 
pits. There were also a number of very small cracks. 
The half rod in which the mark on the outside 
appeared was then bent in an effort to open the 
crack. That, however, was not successful, as the 
mark remained as before, and was, in fact, only a 
slight scratch on the surface. Specimens of the rod 
in the neighbourhood of the small internal cracks 
were then subjected to physical analysis, and in 
view of the author’s remarks as to the possibility 
of the material inside and outside the rod being 
different after it had been subject to corrosion, he 
felt that these tests might be of interest. Test pieces 
were taken as near as possible to the bore of the rod 
and others as near as possible to the outside of the 
rod, and the figures showed that although the rod 
had been in service for a year, there was no material 
difference between the properties inside and outside. 

Mr. 8S. A. Main asked if it were possible to do 
away with the cooling of the piston-rod, and, if so, 
what would be the temperature which the rod would 
reach at its upper end? He understood that the 
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lower end took care of itself and did not get hot. 
It was, he said, very desirable to get rid of the 
trouble due to corrosion fatigue and one was always 
looking round the corners to see how it could be 
circumvented. If it could be assumed that the 
temperature of the rod—if it were not cooled—would 
not reach an excessive temperature, say, not more 
than 400 deg. Cent., then it seemed to him that the 
problem was a simple one, because there were now 
available excellent alloy steels which would work 
satisfactorily at 400 deg. Cent. and sustain a fatigue 
stress of 3 tons per square inch, It might be asked 
how the cooling of the piston was to be achieved 
without cooling the piston-rod. As a steel man and 
not an engineer, perhaps he was getting a little out 
of his depth, and, therefore, he would put the question 
whether it was possible to have a double tube running 
up the bore of the piston-rod, but clear of the sides 
of the bore of the piston-rod, for the purpose of 
conveying water or other cooling fluid to the piston 
and back again. 

Sir Robert Hadfield said that although the author 
had made the suggestion that the steel makers always 
claimed they had a special steel to meet the occasion, 
the fact nevertheless was that his firm felt that if 
it was entrusted with an order for one of those 
piston-rods it could make something which would 
stand the test. From the data in the paper it seemed 
to him that insufficient attention had been paid to 
the shock test, and he was a great believer in the 
Fremont test in preference to the Izod and Charpy 
tests. In the Fremont test the specimen was notched 
and the weight was dropped from a height of about 
4m., so that the test was really a shock test. The 
efficacy of the Fremont test had been demonstrated 
on one occasion when a number of rails which were 
supposed to be perfect were shown by the Fremont 
test to be very imperfect and would in all probability 
have failed in service if that test had not been adopted. 
He suggested that piston-rods having been con- 
structed of a material with suitable tensile strength, 
elastic limit, &c., should be subjected to what might 
be termed an A~-Z Fremont test. 

Mr. J. Hamilton Martin, referring to the author’s 
call for certain materials, pointed out that low 
copper content steels had recently been developed, 
free of nickel and of relatively high tensile strength, 
which showed reasonable anti-corrosive properties. 
What, however, was specially attractive about them 
was that they possessed a very high yield point 
indeed, which was said to lie at about 75 per cent. 
of the tensile value in the as-rolled condition. They 
were extremely ductile and required no subsequent 
heat treatment. If desired, however, the yield point 
could be raised to 80 per cent., or even more by such 
treatment. Their impact values were likewise 
exceptionally high. In view of those features, it 
would seem that they might supply the reply to the 
call by the author for alloy steels having high tensile, 
yield, and impact resistance to meet the abnormal 
heat stresses met with in rods where water cooling 
was used. 

The author, replying to a few of the points in the 
discussion, said that, unlike Dr. Hatfield, who 
regarded the elastic limit as the criterion of strength, 
he considered fatigue value as the real criterion, 
although that statement needed qualification, inas- 
much as it depended on cycles of stress. The elastic 
limit might be suitable so far as static conditions were 
concerned, but in actual working one should not be 
misled by values of elastic limit which could not be 
obtained when the material was subsequently tested 
after considerable periods of working. As to corrosion- 
fatigue values, in each case in the paper he had 
specified the number of cycles, and that was the 
qualification. The remarks by Mr. Sulzer pointed 
to the fact that there was no reason why a test on 
the outside of a rod should be any different from a 
test on the inside if the material tested was not near 
a crack or a corrosion pit. It was, of course, quite 
possible, as Mr. Main had suggested, to cool a piston 
and not cool the rod, and that problem was mentioned 
in the paper. Assuming a temperature of from 350 
deg. to 400 deg. Cent. most types of steel suitable 
for piston-rods would answer the purpose suggested 
by Mr. Main. Finally, in reply to Sir Robert Hadfield, 
it did not require an extra special steel for the purpose, 
and a good average quality steel could be used. He 
agreed that the shock test was an important one 
and should be specified in many more cases than 
it was at present. It remained to be seen whether 
the low copper steels mentioned by Mr. Hamilton 
Martin would be suitable in service from the corrosion 
point of view. Hitherto, they did not seem to have 
given any more satisfactory results than the ordinary 
normal quality of steel. 

A paper entitled ‘‘ Some Observations with regard 
to the Problem of the Structural Design of the Pres- 
sure Hull of Submarines” was presented by Mr. 
R. L. Payne. In view of the extended discussion on 
the two previous papers, it was agreed to take the 
paper as read and to invite written discussion upon it. 





VIBRATION. 


The first paper to be presented on Friday after- 
noon, April 7th, was by Professor C. E. Inglis, F.R.8., 
on “A Suggested Method of Minimising Vibration 
in Ships.”” The method suggested by the author 


depends on the interaction of primary and second- 
ary vibrating masses, a principle well known and 
utilised to eliminate torsional oscillations in crank 
shafts. The possibilities of applying this method to the 
reduction of vibrations in girders, including ship 
structures, appeared, Professor Inglis suggested, not 
to have received the consideration it deserved. He 
described the mathematical principle involved, and 
illustrated the results obtained by curves of damping, 
and by an actual experiment on a trial girder fitted 
with such a damping device. The accompanying 
engraving shows some practical designs illustrated 
in the paper. 

The exact way in which such damping devices 
could be utilised to minimise ship vibrations was a 
matter on which Professor Inglis said he was not 
competent to offer an opinion. Prevention was 
always better than cure; but no matter how much 
care was taken, vibrations in some parts of the struc- 
ture of a ship were almost inevitable. Too much 
attention could not be paid to balancing, not merely 
the main engines, but also the auxiliaries, and the 
avoidance of types of reciprocating engines which were 
inherently lacking in balance. But even when that 
was done, there still remained the vibrating influence 
of the propeller blades, due to their passage through 
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water of varying velocity. That disturbing influence 
was inevitable, and would very likely set up syn- 
chronous oscillations in the frame of the ship, par- 
ticularly in the region near the stern. How far the 
cure suggested in the paper was applicable to the 
general frame of the ship could only be ascertained 
by practical trial; but for minimising vibrations in 
individual beams, which in any particular ship were 
found to pick up oscillations of a resonant character, 
there could hardly be any doubt that such damping 
devices would be efficacious ; and it was in the hope 
that some naval architect would be induced to give 
that method a trial that the paper had been com- 
municated. The apparatus was not costly, its addi- 
tion to the weight of the structure was negligible, 
and it called for little or no attention and maintenance. 
At its worst it could do no harm, and at its best it 
might be of real benefit in freeing a ship from local 
fatigue and at the same time adding to the comfort 
of passengers. 


DISCUSSION. 


Sir James Henderson’s contribution to the discus- 
sion was a reference to the apparatus used by the 
late Lord Kelvin for illustrating the principles dealt 
with by Professor Inglis. 

Professor P. A. Hillhouse was sceptical about the 
reception which naval architects would give to the 
apparatus for checking vibration, and suggested 
that they would be chary about sacrificing 1 per 
cent. of displacement in order to install it. In a 
10,000-ton Washington cruiser, 1 per cent. represented 
100 tons, and a designer could make very good use 
of that weight. 

Sir John Thornycroft (Vice-president) drew atten- 


weight of the ship’s structure as a whole might be 
reduced as the result of reduction of vibration, 
because one had not to provide the extra strength 
to combat the vibration, and that would offset the 
weight entailed by the vibration-checking apparatus. 

Dr. A. M. Robb pointed out that at half the 
frequency, with the author’s resonance curve, there 
was one-fiftieth the amplitude, and he asked if there 
was any difference in the principle involved when 
in practice a flattened resonance curve was obtained. 

Mr. W. Hamilton Martin feared that the author’s 
ingenious application of a well-known principle for 
neutralising oscillations would prove rather imprac- 
ticable for shipboard use, and without wishing to 
disparage its value as a means of damping vibration, 
he doubted that it would meet with wide application. 
He agreed that prevention was better than cure ; 
the elimination of any possible cause of vibration 
should be guarded against by the builders to the 
best of their ability from the start, both in hull and 
machinery. 

Professor Inglis, replying to the discussion, said 
it was not suggested that the principle involved was 
new; it was well known to students of applied 
mechanics, and had been employed extensively, 
in a modified form, to reduce torsional oscillations 
in crank shafts. 

Dealing with the remarks of Professor Hillhouse, 
he said he had thought that the additional weight 
involved was so small as to constitute one of the 
merits of the system. But it was not necessary 
to add 1 per cent. to the total mass of the ship in 
order to make his system efficacious. Very often 
just one particular girder in a ship was offending, 
and one had to apply the vibration reducer to that 
particular girder. 

The second paper was by Mr. W. G. A. Perrin on 
“The Porpoising of High-speed Motor Boats.” 

This paper was excellently illustrated by two films, 
the first showing one of the trials of “‘ Miss England 
III.” on Loch Lomond, and the second the taking-off 
and alighting of Admiralty sea planes. Its contents 
and conclusions are summarised below. 


PORPOISING OF MOTOR BOATS. 


The phenomenon of porpoising is one confined almost entirely 
to craft that travel at comparatively high speeds over tho 
surface of the water. These craft have underwater surfaces 
formed to act as planing surfaces, and when they are in motion 
they derive their support from the water forces resulting from 
the forward motion, and not from buoyancy forces. The simp! 
example of such a craft is perhaps the surf-riding plank some- 
times towed at the rear of a motor boat, and from this simple 
case it is not difficult to pass to the almost flat-bottomed motor 
boat, and thence to the more complicated “stepped” boat, 
the seaplane float, and the flying boat. In all these cases at 

in excess of the “planing” speed instabilities can 
occur, and the porpoising motion that results frequently assumes 
highly dangerous proportions. 

Recently the author, in collaboration with Mr. Glauert, had 
occasion to investigate theoretically the porpoising in the case 
of marine aircraft. The advance made in that work prompted 
the present author to extend the work to high-speed motor 
craft, and his thanks are due to Sir John E. Thornycroft for so 
kindly furnishing the valuable practical data around which 
much of the paper presented has been written. 

The general stability equation was first written down, and 
was simplified by neglecting the infil of longitudinal 
freedom, so that porpoising was then assumed to be an inter- 
action between the vertical and pitching motions. Next 
approximate expressions were derived for the stability deriva- 
tives, and these were used to examine the stability of some single 
and two-step cases. In the two-step case calculations had 
been made to show that the increase of the longitudinal angle 
of the front step would account for the porpoising experienced 
by “ Miss England III.” The nature of the disturbed motion 
was examined, and finally the effect of longitudinal freedom 
upon the stability investigated and its neglect justified. 

In the paper the porpoising of high-speed craft is attributed 
to an interaction between the vertical and pitching motions, 
and variations in the longitudinal motion are shown to have a 
negligible influence on the stability. 

By the use of approximate expressions developed for the 





‘stability derivatives, the general stability equation is examined 


in a few special cases. In the single-step case the calculations 
show that instabilities occur (1) as the speed is increased ; (2) 
when the planing angle becomes small; (3) when the length 
of immersed surface becomes large. In the two-step case the 
boat becomes unstable when (1) the angle of the front step 
is increased relatively to the angle of the rear step, or (2) 
when either nose-down or stern-down moments are applied. 

In the two-step case also it was shown that the amount of 
damping decreased as the speed increased, and that the damp- 
ing also decreased when the pitching moment of inertia was 
increased. The periods of the disturbed motion were found to 
vary inversely as the square root of the speed. 


DISCUSSION. 


Sir John Thornycroft said that the results shown 
mathematically by Mr. Perrin had confirmed what 
had actually happened in the case of ‘‘ Miss England 
III.” It would probably be said that it would have 
been better to have had the mathematical work 
first and the practice afterwards ; but the fact that 
there was.mathematical confirmation of what had 
occurred must be helpful to designers in future. The 
design of ‘“‘ Miss England III.” was based practically 
on experience gained during a number of years, 
and the trim of the boat had turned out to correspond 
very closely with what was intended. Unfortunately, 
at that time there was no tank available in which 
to test the boat at the speed equivalent to that at 
which she would have to run; the experiments in 
the tank could only go half-way. Mr. G. S. Baker, 
of the National Physical Laboratory, had measured 
the variation of trim of the boat at increasing speed, 
and the steep angle when the boat was slowing down 
was shown in the film exhibited by Mr. Perrin. 
The same thing had occurred when the boat speeded 
up. The model had started off in that way and had 
come practically to level keel and had lifted, parallel 
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been thought that the boat was rather too flat, and 
it was decided to increase the angle of the forward 
plane about 1} deg. _ It was then found that at a speed 
of 80 or 90 m.p.h. there were one or two oscillations, 
increasing in amplitude, and at the fourth she had 
jumped clear of the water, so that she was obviously 
dangerous at that speed. Possibly she would have 
run at that angle at higher speed, if she could have 
got through the bad period, but it had appeared too 
risky, and the angle was reduced by 1 deg., so that 
the angle was + deg. more than the original. The 
boat had then attained the speed of 119 m.p.h.; 
and could run happily over her own wake. 

Mr. H. M. Garner, as an aeronautical engineer, 
said that the method Mr. Perrin had described was 
invented by Mr. Bryan some years ago, and had been 
in constant use in aeronautics. The real difficulty 
in that work was the determination of the derivatives ; 
it was a physical and experimental difficulty, and 
not a mathematical one. 

Mr. J. H. Lower (of Messrs. Short Brothers) asked 
the author if he could help flying boat constructors 
by first producing figures for shapes and bottoms 
(before they were built) which would not porpoise ? 
A lift: drag ratio of 6-6 seemed to be very high ; 
if that were determined experimentally, the boat 
must have been a very good one. ‘‘ Miss England 
IT.” weighed 13,000 Ib., the H.P. was 4000, the speed 
100 m.p.h., and the lift: drag value was 0-87, 
assuming 100 per cent. efficiency. If the efficiency 
were as low as 50 per cent., the lift : drag value would 
be only 1-74. He asked if the author could explain 





why that value did not agree with the speed of the 
boat. 

Mr. Perrin, commenting on Sir John Thornycroft’s 
remarks, suggested that ‘‘ Miss England IIT.” would 
not have run through the porpoising condition which 
had occurred at 80 m.p.h. (when the angle of the 
forward plane was increased) to become steady at 
higher speed ; in his view the condition would have 
become worse. He agreed that disturbed water 
was required to set up porpoising conditions. An 
unstable boat would probably be able to run for 
some time in quite still water, but if it were disturbed 
by a wave or its own wash, the porpoising motion 
would be set up, and disaster might follow if speed 
were not reduced. He had worked out that “ Miss 
England III.” would probably be more unstable 
when there were waves of 30ft. or 40ft. from crest 
to crest than she would be in any other sea. 

Replying to Mr. Garner, he said he believed that 
within twelve months we should have reasonable 
experimental values of all the derivatives necessary 
to make a complete analysis of the stability of a 
form. But every form differed, and he did not say 
that we should be in a position to generalise so that 
the derivatives could be used for all forms. 

The lift : drag ratio of about 6 was not unreasonable 
for the underwater form of ‘“‘ Miss England III.” 
With a flat plank one could get figures up to about 8. 
As a form became more “ Vee-d”’ its efficiency of 
lifting surface decreased rapidly, and Mr. Lower 
would find valuable information in the results of 
Zotoft’s latest experiments. 








Noise in Power Transformets. 


By E. T. 
TNNHE rapid growth of domestic electrification, 

involvmg more and more transformer sub- 
stations in residential districts, has focussed attention 
on the emission of noise or hum—an objectionable 
and inherent characteristic of all power transformers. 
In particular, the development of the “ grid” and 
rural distribution systems in recent years with 
outdoor sub-stations in quiet surroundings has 
greatly intensified the problem. Urban and suburban 
distribution is usually by means of underground 
cables with sub-stations housed in substantial brick 
buildings or kiosks, which serve to sound-insulate 
the transformers or rotating machinery and greatly 
reduce the external noise. Under no-load conditions 
hum produced by transformers in operation is 
generated in the core by vibration of the laminations 
owing to magnetic forces. The hum thus generated 
is transmitted through the oil to the tank side and 
thence to the surrounding air. For a given size of 
transformer three essential factors are thus involved : 
—Magnetic forces between laminations which are 
dependent upon the flux density ; the mechanical 
vibration of the laminations and associated clamps 
and structural work; mechanical vibration of the 
tank sides and lid. 

At first sight, therefore, the obvious methods 
of reducing the noise would be to run the transformer 
at a low flux density, rigidly to clamp the laminations, 
and stiffen the tank with angle or channel irons 
to prevent vibration. One frequently sees statements 
of this nature regarding methods of reducing trans- 
former noise. The importance of noise reduction in 


transformers led Ferranti Ltd. to make a compre- | 


hensive study of the noise emitted by power trans- 
formers and an investigation of methods of prevention 
or reduction. The experiments included measure- 
ments of the noise by means of a microphone amplifier 
and cathode ray oscillograph during which many 
hundreds of oscillograms were taken. The noise 
was also analysed by filtering out each component 
of frequency and comparing it with a standard source 
of noise. 
ment were expressed in decibels for each component 
harmonic with reference to the standard source. 
With this apparatus the distribution of noise emission 
over the whole surface of a transformer core was 
explored and a similar study made on the completed 
transformer in its tank. The effect of stiffeners 
and flanges and the natural frequency of tank side 
vibrations were studied intensively. Sound measure- 
ments were also made on many transformers of 
different types and sizes on site during normal 
operating conditions. For this purpose the sound- 
analysing apparatus was installed im a motor van 
and sent on tour. 

The results of this work have definitely disproved 
or modified many of the characteristics regarding 
noise emission referred to above. For example, 
reducing the flux density in the transformer does 
not necessarily reduce the noise (except in the case 
of very large reductions), and may even increase it. 
Increasing the thickness of the tank, or making it 
more rigid by means of stiffeners is more likely to 
increase the noise than reduce it. Clamping the 
core laminations more tightly, or increasing the 
number of clamping bolts, does not necessarily 
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In this way the results of every measure- | 
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reduce the noise, but is very likely to merease it. 
These characteristics show that the reduction of 
noise is a complicated problem and cannot be achieved 
by following out what at first sight appear obvious 
rules and remedies. 

The problem of sound measurement consists of 
analysing the noise into its various harmonic com- 
ponents and comparing these components with 
some standard souree of noise. The human ear 
is far too unreliable and insensitive a guide to noise 
intensity to be of any use. The only suitable pick-up 
or receiver of sound is the microphone. The work 
to be described may be divided into two sections. 
The first section consisted of experiments in the works 
at Hollinwood on cores and completed transformers, 
in which different designs and methods of construc- 
tion were studied, and the effect of flux density, 
load, and various methods of sound reduction 
examined. In this seetion relative measurements 
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standard construction in plain tanks with channel 
iron stiffeners in accordance with usual practice. 

The measuring apparatus included a transverse 
current microphone connected through a two-stage 
amplifier to a cathode ray oscillograph. Precautions 
were taken to ensure constancy of amplification 
of the microphone and oscillograph calibrations. 
The records of the oscillograph were traced on trans- 
parent paper. It was not possible to trace these 
records with any great accuracy, and the method 
was, therefore, regarded as giving merely a qualitative 
indication of the intensities of noise and of the 
relative magnitudes of the component harmonics. 
A typical series of oscillograms is shown in Fig. 1. 
The frequencies of the different harmonies are deter- 
mined from a 50-cycle time basis. The noise emission 
consisted almost entirely of 100-cycle and 300-cycle 
components. Since the magnetic forces in the core 
are not polarised an attraction occurs at the crest 
of each half-wave, so that 50-cycle supply frequency 
results in a fundamental frequency of vibration of 
100 cycles per second. Fig. 1 a, for example, shows 
both 100-cycle and 300-cycle components; Figs. 
16 and lc are mainly 100 cycles, whilst Figs. 1d 
and le are mainly 300 cycles. There appears to be 
no consistency in the relative values of 100-cycle 
and 300-cycle components for different parts of the 
transformer. These tests were all made with the 
microphone a few inches from the tank side, so as to 
measure local effects only. 

Errect oF Frux DeEnsrry. 

As the simplest method of determining the effect 
of flux density, measurements were made with the 
voltage applied to the transformer varied plus and 
minus 5 per cent. from the normal value. The effect 
of 5 per cent. reduction was apparently negligible ; 
in some instances the 300-cycle component was 
increased, and in some instances decreased. Fig. 1 e, 
for example, shows the oscillogram for the same 
position as Fig. 1 a. In this case the 300-cycle com- 
ponent has been considerably increased. The effect 
of increasing the flux density was more definite, and 
resulted in an increase in noise emission. For example, 
Fig. 1f is an oscillogram with increased flux density 
compared with Fig. 1 g for the same position at normal 
flux density. It is obvious, of course, that appreciable 
reductions in flux density must reduce the noise 
emission, as in the limit reducing the flux density to 
zero must result in zero noise emission. However, 
these results, together with measurements of other 
transformers and tests under operating conditions 
do not show that moderate variations of flux density 
have any definite or pronounced effect upon noise 
emission. 

Errect oF LoaAp ON TRANSFORMER. 

Measurements were made with the transformer 
carrying half full load and full load currents. In all 


cases the load appeared to have little effect upon the 
noise emission, in some instances causing slight 
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FiG. 1—CATHODE RAY OSCILLOGRAMS OF NOISE EMISSION FROM A 30,000-kVA TRANSFORMER 


of noise were required rather than absolute values. 
In the second section measurements of the noise 
emission of transformers under operating conditions 
were examined. With this work it was necessary 
to take absolute measurements, or obtain values 
which could be definitely related to some established 
standard of noise for each component harmonic. 


MEASUREMENTS AT WORKS. 


The first series of experiments were devoted to 
exploring the whole of the surface of a standard 
transformer tank, the object being to determine the 
effect of pockets, radiators, stiffeners, &c., and size 
of unreinforced tank side. In order to make the 
measurements easier and to reduce the obscuring 
effect of extraneous noises, a fairly large transformer 
was chosen and the experiments were carried out 
on two 30,000 kVA, 132 kV transformers, as shown 
in Fig. 6 on page 452. These transformers were of 





increases and in others slight decreases. Fig. 1 h, for 
example, shows the oscillogram under full load con- 
ditions for the same position as Fig. 1d, whilst 
Fig. 1 ¢ corresponds similarly to Fig. 1a. The general 
conclusion was that the effect of load on noise emis- 
sion might be neglected. 


SounpD INSULATION OF TRANSFORMERS. 


A series of experiments was then carried out on 
the possibilities of reducing noise emission by sound- 
insulating the transformer. In the first instance, in 
order to facilitate distribution and arrangement of 
sound insulation, the lagging material was packed into 
small bags that could be easily handled as units. 
Fig. 11, on page 452, shows the appearance of the 
transformer during one of these experiments. It was 
at first thought that the bulk of the noise was coming 
from the tank panels, since mechanical vibration was 
obviously greatest at that point, These panels were 
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accordingly filled with insulating material, in this case 
votton waste, and the surprising result was that the 
300-cycle component of noise was in no way reduced, 
hut in some instances actually increased, whilst the 
100-cycle component was appreciably less. Inci- 
dentally, the main object of noise reduction is to 
climinate the 300-cycle component, since the ear is 
inuch more sensitive to sounds of this frequency than 
‘o 100-cycle notes. Further experiments showed 
‘hat the bulk of the 300-cycle emission was coming 
‘irom the stiffeners and not from the tank panels. 
So far, therefore,.as sound emission was concerned, it 
would be better if the transformer tank had been 
provided with no stiffeners at all. It may be stated 
as @ general rule that the addition of channel iron and 
angle iron stiffeners and also increase in thickness of 
the tank wall actually increases the noise emission of 
the transformer and does not reduce it as would be 
expected at first sight. The tank stiffeners will have 
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FiG. 2—-NOISE MEASUREMENTS ON 
30,000-kVA TRANSFORMER 


a higher natural frequency than the tank panels, and 
therefore be more likely to radiate the higher fre- 
quency components. As a check on this theory, the 
natural frequency of a panel on the high-tension side 
of the transformer treated as a flat plate clamped 
round the periphery (by the stiffeners) was mathe- 
matically computed at 93-5 cycles per second. 

These sound-insulation experiments were carried 
out with numerous insulating materials, and the 
following table shows typical results, the insulating 

Noise Emission Distribution and Effect of Insulation. 


Amplitudes from cathode ray oscillograms. 
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material in this case being cotton waste. From this 


table it will be seen that the average 100-cycle com- 
ponent is reduced to 30 per cent. by the insulating 
material, and the average 300-cycle component to 
25 per cent. The table shows clearly the variations in 
noise emission over the tank surface. The diagram, 
Fig. 2, illustrates the position indication in column 1 
of the table. In some ways a more practical 
indication of the effect of sound insulation is to com- 
pare the worst values with and without the insula- 
tion. On this basis, the table shows that the 100- 
cycle noise is reduced to 26 per cent. and the 300-cycle 
noise is reduced to 16 per cent. This reduction ex- 
pressed in decibels amounts to 12 decibels for the 
100-cycle component and 16 decibels for the 300- 
cycle component. As a rough indication, 1 decibel 
correspond4 to the least perceptible change in loud- 
ness of a scund to the human ear. The reduction of 
16 decibels is therefore a marked improvement in 
noise emission. These experiments indicated the 
effectiveness of sound insulation. Many tests were 
made using other insulating materials, such as slag 
wool, cork, &c., and more practical methods of con- 
struction. The effect of screens and many of the 
numerous insulating boards on the market were also 
studied. Fig. 7 on page 452 shows the application of 
the method in a practical form, to # large three-phase 
transformer. 

This method of sound insulation is not to be 
regarded as of general application, but merely as a 
cure in special cases. A general solution of the 
problem depends, of course, upon reduction of the 
actual noise emission from the transformer tank. 


MEASUREMENTS OF NoIsE EMISSION FROM 
TRANSFORMER CORES. 
The greater part of transformer noise emission 


300 Cycle Noise Component in Decibels 


to investigate thoroughly this source of noise, and 
measurements were, therefore, made on a large 
transformer core. The chief object of the experi- 
ments was to determine the characteristics of core 
vibration, and, if possible, discover any way in which 
vibration could be reduced. The 60,000 kVA, 
three-phase transformer core, complete with structural 
work and clamps, was energised at normal flux 
density by means of a few turns wound on each limb 
of the core by hand, so as to interfere as little as 
possible with noise emission. The whole of the 
surface of this core was thoroughly explored with 
the microphone, as shown in Fig. 10 on page 452. 
The measurements showed conclusively that the 
vibration was uniformly Uistributed over the whole 
of the core, there being very little difference in the 
microphone readings. In other words, no_ local 
bad spots were apparent. In particular, vibration 
did not seem to be any greater at the unsupported 
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FiG. 3--NOISE COMPONENT IN RELATION TO 
kVA RATING 


edges of the core laminations. The only peculiar 
feature was a small, but measurable, noise emission 
at 450 cycles and 900 cycles in certain positions. 
The magnitude of these harmonics was, however, 
too small to be objectionable. It was evident that 
the method of core construction adopted—the result 
of long experience and intensive study—had no 
serious defect as regards sound emission. 


SounD MEASUREMENTS ON TRANSFORMERS IN 
SERVICE. 


The purpose of this investigation was to measure 
the sound emission from transformers of different 
types and sizes actually in service. The simple 
indicating apparatus already described was replaced 
by a more elaborate gear, capable of providing 
accurate comparison of sounds of varying intensities 
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ponents except the one to be measured. The ampli- 
fication of the amplifier was controlled by resistances 


calibrated directly in decibels. Fig. 4 shows & 
schematic diagram of the apparatus. In operation, 
the microphone polarising current and the output 
as measured on the electrostatic voltmeter or oscillo- 
graph were kept constant. The amplification controls 
were then adjusted until the specified output was 
obtained and the .measured noise in decibels read 
directly for the particular harmonic for which the 
analyser was set. 

In calibration the measuring apparatus is set up 
with the microphone immediately opposite the 
loud-speaker and a fixed distance from it. For the 
fixed output the reading on the amplification control 
corresponds to zero for the decibel calibration in 
use. In this way the results of each investigation 
can be expressed in decibels with reference to the 
standard of noise for every component frequency 
of sound recorded. The method thus permits 4 
direct comparison of the noise emitted by different 
transformers in different places, and also permits 
the results to be related to any measurements made 
in the future on other transformers in other circum- 
stances, by employing the standard of noise as a 
reference or bench mark. Im order to make the 
microphone directional and to cut out as far as 
possible extraneous noises, the instrument was con- 
tained in a double-walled screening box made of 
wood and celotex, feathers being packed between 
the two sections. This box is shown in Fig. 8 on 
page 452. 

For comparison purposes it is important that all 
transformers be tested under similar conditions, 7.e., 
the noise should be measured at the same distance 
and in the same relative position in every case. 
In order to determine a standard position it was 
assumed, that no members of the public were likely 
to be permanently resident within 25 yards of a 
transformer, and that since the noise will appear 
loudest at night, owing to the reduction of other 
sounds, the worst position is equivalent to that of 
a bedroom at the specified distance. A standard 
position for measurement was, therefore, chosen at 
25 yards distant from the transformer and at a height 
of 15ft. The microphone was arranged on a portable 
mast of this height. 


With the exception of the microphone, the measur- 
ing apparatus was installed in a motor van. The 
complete outfit with microphone erected is shown in 
Fig. 8 on page 452, and the interior of the motor van 
in Fig. 9 on page 452. In the latter illustration, the 
apparatus mounted on the wall includes, from left 
to right, main control switches, frequency meter, 
microphone control unit, and electrostatic voltmeter. 
The apparatus on the bench includes gramophone 
with amplifier, sound analyser with amplifier, loud- 
speaker and cathode ray oscillograph. Little work 
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Fic. 4--SOUND ANALYSING AND MEASURING 


APPARATUS 


and frequencies at different places and at different 
times. 

Sound Measuring Apparatus.—A standard source 
of noise was, therefore, required, partly to act as 
a reference for measured values, and partly to serve 
as a check on the calibration of the measuring 
apparatus. This standard apparatus consisted of a 
gramophone with electrical pick-up, a two-stage 
amplifier, and a moving coil loud-speaker. ‘‘ Constant 
frequency ” gramophone records were used as the 
sound generator. The loud-speaker current was 
measured and maintained at a fixed value. The 
impedance of the speaker at different frequencies 
was accurately determined so that for a given loud- 
speaker current the sound emission energy was 
known and formed the standard of noise. 

The measuring and analysing apparatus consisted 
of a transverse current microphone feeding a four- 
stage combined amplifier and analyser. The output 
could be measured on either an electrostatic voltmeter 
or cathode ray oscillograph. The analyser consisted 





being due to vibration of the core, it was important 








of tuned circuits for filtering out all harmonic com- 





G 


Fic. 5—METHOD OF MEASURING 
SOUND ON SITE 


was needed in the development of this sound-measur- 
ing apparatus, as the resources of the firm’s radio 
department were available, and the whole of the 
apparatus was constructed and assembled under its 
supervision. 

Experimental Results.—The complete sound- 
measuring equipment was sent on tour and measure- 
ments made on many types and sizes of transformers 
under various service conditions. The range of 
measurements included shell-type and core-type, 
single-phase and three-phase transformers, and sand- 
wich and concentric windings. A typical example 
is shown in Fig. 5. With the microphone in the 
standard position marked A in the figure, the 100- 
cycle component of noise was 9 decibels, and the 
300-cycle component 7 decibels, the reference in 
each case being the standard source of noise. 

In this particular case further measurements 
were made to show the effect in a bedroom of an 
adjacent house. With the microphone installed 
in position B the 100-cycle component of noise was 
10 decibels and the 300-cycle component 6-2 decibels, 
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the bedroom window being open and the microphone 
placed opposite the open window. With the window 
closed the 100-cycle component was reduced to 
7 decibels and the 300-cycle component to 3:5 
decibels. It was not possible to obtain a very accurate 
relation between size of transformer and noise 
emission, as differences in type, design and construc- 
tion obscured the effect of size. However, Fig. 3 
shows a curve for the 300-cycle component of noise 
im relation to kVA rating. 
CoNCcLUSION. , 

It is apparent from this investigation that there 
is no complete solution to the problem. Since 
much of the noise depends upon the natural frequency 
of vibration of the mechanical parts, any change 
which removes this natural frequency outside the 
objectionable audible range in either direction will 
be an improvement. Thus, transformer radiators 
and plain, unreinforced tank walls do not usually 
cause much trouble as their natural frequencies are 
below 100 cycles. On the other hand, increasing the 
thickness of the tank wall, or adding stiffeners in 
order to reduce mechanical vibration may raise the 
natural frequency and make matters worse by bring- 
ing it into the more audible range. Stiffening and 
clamping, however, becomes effective if carried far 
enough to bring the natural frequency above the 
audible range. 

It is established that the main cause of noise is 





generated in the core by vibration of the laminations 
and transmitted through the oil to the tank side 
and then to the surrounding air. In this process 
other parts of the transformer will resonate at their 
natural frequencies and become additional sources 
of noise. On this basis it is possible to reduce the 
total noise emission by: (a) Preventing vibration 
of the core plates; apart from clamping, improve- 
ment in waviness and variations in the thickness 
of individual laminations will assist. (b) Sound, 
insulating the transformer from the tank by cushions 
or padding and by insulating barriers in the oil. 
(c) Preventing vibration of the tank sides. 

All of these methods must be employed for the 
best results. It is, of course, possible to prevent 
noise from reaching any given part of the atmosphere 
by means of walls or screens; insulating the trans- 
former from the ground by pads or cushions ; sound- 
insulating the tank as described above. 

In general, therefore, reduction in noise emission 
from transformers necessitates close and detailed 
study of every part of the transformer and tank, 
with attention to features such as the number and 
disposition of core clamping bolts; dimensions and 
proportions of core plate steps; arrangement of 
core clamps and structural work; design of tank, 
and disposition and size of stiffeners. As an example, 
the measurements described above in relation to the 
core design in Fig. 10 on page 452 show the high degree 
of effectiveness which can be achieved in this way. 








The Iron and 


Steel Institute. 


EXCERPTS FROM THE PRESIDENTIAL ADDRESS BY WILLIAM ROYSE LYSAGHT. 


TI\HOSE who remember the Iron Age are getting 

very scarce, and it has occurred to me that it may 
be of interest—especially to the younger members of 
the Institute—if one who, as a principal, has been 
actively engaged in the sheet trade longer probably 
than any other living person in the world, were to 
record some of his earlier experiences. 

* * * 


Individualism was the keynote in those days. 
There must have been at least 300 firms manufactur- 
ing various forms of iron, and there were forty sheet 
works averaging less than four mills each. The 
number of these small units in operation then and 
for some years afterwards was undoubtedly due to 
the small cost at which they could be erected. 
£20,000—about one-fourth of to-day’s figure—was 
a fair estimate for a four-mill plant, including its 
complement of puddling and ball furnaces. Many 
managers and foremen who had saved a little money 
joined hands with the local grocer and butcher, and 
started works. Brothers, uncles, and cousins held 
all the principal posts. Even the roller was often a 
relation, who made substantial sums by sub-letting 
the work at less than the so-called country rates. 


* * * 


Work was very strenuous. Twelve-hour shifts 
were the order of the day at the puddling furnaces 
and in the mills. There were no mechanical devices 
for transferring the iron to the hammers and the 
rolls, and no cooled floors or heat-resisting appliances. 
The skill of the shingler, or hammer-man, was a 
pleasure to see ; he welded the end of his staff to the 
the puddled ball, and then forged the mass into a 
slab. He had no control of the helve, which weighed 
about 4 tons and was operated by a cam on the engine, 
and consequently any error in manipulation on his 
part caused the bloom to shoot dangerously across 
the standing. Of course, the introduction of the 
steam hammer simplified this operation. “‘ Knocking- 
off ’’ time was four o’clock on Saturday, and the men 
were paid once a fortnight. Later on, a “draw” 
was given on alternate weeks. Five o’clock was not 
an unusual hour for the office to be open on that day. 


* * * 


Unfortunately, the men in those early days had 
few amusements. Music halls were scarce, and there 
were, of course, no cinemas. Football was only in its 
infancy, and the bar parlour of the public house— 
there were seven within a quarter of a mile of our 
works—was the principal centre of attraction. One 
used to hear whispers of dog and cock fighting, and 
arguments concerning how many rats a Staffordshire 
terrier could kill in a limited time. I should say that 
for many years the men on the whole drank too much. 
It made them neglect their work, and eventually 
shortened their lives. A pint of beer after every heat 
was not unusual, and I am afraid that we often took 
advantage of their fondness for this excellent bever- 
age. For a quart of what they called “ ’lowance,” 
one could get work done that no promise of recom- 
pense in money on pay-day would have effected. 
We always had barrels on tap for use whenever we 
had difficulties to contend with. 

This tendency to imbibe too much, as I have 
mentioned before, made it inadvisable to attempt to 
start the works on Monday mornings. It also 
rendered social gatherings, where drink was pro- 





vided, rather difficult and painful, as some took too 
much and marred the entertainment. It is a great 
satisfaction to know that this state of things has 
entirely disappeared. Year by year for the past fifty 
years the improvement has manifested itself. I 
think I can safely say that if to-day we gave our 
3000 men at Newport a dinner with all they wanted 
to drink, not one would disgrace himself. Self-respect 
and not Prohibition has done this. 


* * * 


In those days very few of the older men could read 
or write, and we instituted early Sunday-morning 
classes to try and teach the rudiments of these attain- 
ments to those who wished to attend. Not much 
enthusiasm was displayed, the men maintaining that 
they and their fathers had got on very well without 
being ‘“‘ scholards,”’ and that they could do the same. 
Later on, when compulsory eduction was established, 
there was much dissatisfaction among this class of 
parent. Children, a few years before this, went to 
work at a very early age. Our cashier began work 
in a nail factory at the age of seven, and only died a 
few years ago, aged ninety. Our forge manager 
began at the same age, and the mill manager at the 
age of nine. Parents were accustomed to look upon 
young children as a possible source of income. 


* * x 


To a young man, as I was in these early days, the 
life was a fine adventure, and satisfied the yearning 
most of us have to be connected with big things. 
Going round the works at night was like being in an 
enchanted land. None of your dull modern econo- 
mical appliances, but a riot of escaping steam ; 
flames from the furnaces and sparks from the rolls 
and hammers dominated the scene. There were no 
electric lights, and very little gas. The mist from the 
hot canals, into which condensed steam was fed, 
crept through the works at times and produced a 
most weird effect. I do not know whether any of 
our young members take young ladies over their 
works at night. In my day, it was better than a 
moonlight walk. Our arms would be grasped, little 
gasps of fear would be uttered, and smiles and looks 
of admiration would be bestowed on us, for were we 
not almost supermen to be able to control such 
demon forces so easily and calmly ? 

My connection with John Lysaght, Ltd., actually 
commenced in 1878. Mr. John Lysaght, who for 
some years had been manufacturing galvanised sheets 
in Bristol from black sheets rolled in Staffordshire, 
bought Swan Garden Works—a part of Thornycroft’s 
works in .Wolverhampton—and I was sent there 
from Gospel Oak. Thornycroft’s had been almost the 
most important works in the Black Country for many 
years. They rolled rails, plates, a few sheets and 
merchant iron. We converted some of the plant into 
sheet mills, until eventually we had seven—more 
than anyone else in Great Britain. 


* * * 


Up to 1891 almost every sheet works paid their 
men ona different schedule of wages, and this naturally 
caused much dissatisfaction and suspicion among the 
employers and operatives. In that year it was agreed 
by the whole trade to form one schedule, and this 
was arrived at by taking an average of all the various 
rates. It meant an increase to some and a decrease 
to others, but on the whole it was very well received, 





and this schedule, with very little alteration, still 
prevails in every sheet works in Great Britain. The 
Midland Wages Board, which had been in existence 
for many years, regulated the percentages that had 
to be added to or deducted from the schedule from 
time to time by means of a sliding scale based on the 
selling price of bars and other irons at twelve selected 
firms. 

The Midland Wages Board all through its career 
has done admirable work. It has been guided on both 
sides by men of wide and sympathetic views, and 
during the whole of its administration has not once 
resorted to arbitration or been involved in a strike or 
lock-out. Owing to the increasing growth of the 
industry, the sheet trade, about twenty-five years 
ago, formed its own Board on much the same lines 
as its parent, and I think I can say that the present 
organisation has been able to work so harmoniously 
and peacefully mainly as a result of the traditions we 
inherited from the old Board. I had the honour of 
being Chairman of the Sheet Board for nearly twenty - 
five years, and this has been one of the greatest satis- 
factions of my life. 

May I digress for a moment to speak about chilled 
rolls ? Anybody who has had anything to do with a 
sheet mill is aware of the eternal controversy that 
wages on the question of breakages. Periods occur 
when the calamities are few, and periods when they 
are alarmingly many, One roll will last 150 days, 
and another cast out of the same ladle, with identical 
analysis and chill, one day. The increase from 18in. 
to 34in. in roll diameters during the last sixty years 
has not materially reduced the casualties, as the work 
required of the larger rolls is so much more strenuous 
than was formerly demanded. Thousands of experi- 
ments have been made, and every variety of pig iron 
tried, but no caster has yet made a roll that he is 
prepared to guarantee to last until it is worn out. 
T have had the advantage of being in charge of a roll 
foundry all my business life, as well as a user of the 
finished product, so that I can look at the matter 
from an unbiassed point of view. My considered 
opinion is that the great bulk of the breakages is 
caused by treatment received in the mill Erratic 
preheating, abnormal variations in rolling tempera- 
tures, overscrewing, bad turning, and other avoidable 
maltreatment cannot be inflicted upon a delicate and 
highly strung body like a chilled cast iron roll without 
disastrous results. 

It may be interesting to refresh your memories 
here with a statement showing the growth of the sheet 
trade during the sixty years under review. These 
export figures speak for themselves :— 

1873 about 
1883 
1893 
1903 
1913 
1923 
1929 


50,000 tons 
129,000 ,, 
258,000 
480,000 
830,000 
887,000 
993,000 


[ have omitted the last three years, as they are, of 
course, quite abnormal. There is probably no branch 
of the iron and steel trade that has made such progress. 
Our own figures are : 
1869 
1929 

The question now is, What of the future ? I must 
leave the answer to the young men who are following 
us, and will in time become the managers and prin- 
cipals of the industry. We have many brilliant con- 
tributors to our scientific and technical literature, 
and others who are energetically carrying out experi- 
mental work that may have far-reaching results. 
They should be taught the great importance of detail ; 
to observe as they walk through the works what is 
happening in each department ; to make friends with 
cost accountants, wages clerks, engineers, and elec- 
tricians ; to be able to read a balance sheet, and so 
apart from their own special subject-—obtain a 
general knowledge of how a works isrun. “ Jealousy,” 
to quote Solomon again, “is cruel as the grave,” 
and in the past was rife among works officials. 
Managers and foremen resented what they termed 
‘* picking their brains,” and young men often found 
it difficult to obtain information. The more scientific 
methods that now obtain have greatly modified this 
unpleasant trait. 

The rocks ahead that these young men will have 
to avoid are many and formidable. Foremost is the 
determination of so many of our overseas customers 
to manufacture sheets themselves. Australia, once 
our second largest buyer, is now making and will 
continue to make all her requirements. India, that 
imported from us in 1929 250,000 tons, is now 
making half her needs (which at the moment are 
small), and talks of increasing her mills. Canada is 
now making a third of her wants, and will probably 
increase her output. South Africa is building a steel 
works in Pretoria, and contemplates adding sheet 
mills to the plant. Japan, up to two or three years 
ago one of Britain’s largest customers, is now pro- 
ducing almost all she needs, and is, in fact, exporting. 

Again, during the last three or four years, we have 
been much concerned at the instalment and develop- 
ment of monstrous continuous strip mills in the 
United States of America. These are reported to be 
capable of producing sheets up to 4ft. or more in width 
at a rate of 1000 tons in twenty-four hours. Several 
of these mills have been erected at colossal cost, but 
whether they will eventually supersede the older type 


2,600 tons 
180,000 
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remains to be seen. The trading conditions in 
America have been so bad for the last two years that 
none of these mills has been able to,run at anything 
like full capacity. The conditions prevailing in the 
States are very different from ours. They have in 
normal times a consumption of over 5,000,000 tons 
per annum, of which over one-quarter is in 20-gauge, 
the present limit in thickness of their continuous 
mills. Here, we have a capacity of 1,500,000 tons, 
composed of all gauges from 10 to 32, 60 per cent. 
being 24-gauge and lighter. With our present 
knowledge, it would be impossible in this country to 
run one of these giant mills profitably. 


Against all these disturbing happenings, we have 
the cheering fact that sheet steel is being used for an 
increasing number of purposes. Motor cars, furniture, 
electrical appliances, barrels, ceilings, and concrete 
laths are all examples of comparatively new sources 
of demand, and others are springing up constantly. 
| look forward to the time when railway coaches will 
he all-steel, and, in order to avoid ‘scares of fire at 
sea, there is no reason why passenger ships should 
not be panelled, doored, and furnished in this material. 
Owing to the greatly improved working qualities of 
the modern steel sheet, engineers and stampers are 
demanding service from it that was impossible some 
years ago. This is all to the good, as it means that 
it will be substituted for other products. It would 
seem that we must be prepared to lose an important 
part of our galvanised iron trade—galvanised sheets 
form 60 per cent. of our make—but, I think, when the 
world becomes normal, we may not without hope 
expect to make up for lost markets by a gradual 
increase of new uses for sheets at home, and by 


supplying overseas markets with qualities that they 
will probably not attempt to make for many years 
to come. 

I have dealt unconventionally—and I am afraid 
without much sequence or method—with certain 
phases of the sheet trade that, in my long career, I 
have encountered. I now conclude with a reference 
to that part of it which, from my earliest days, has 
been a pleasure and a continual source of satisfaction 
to me, namely, my relations with the workmen. 

I have always held that every man in the works 
should be able, if desired, to approach the managing 
director or other head authority for advice, sympathy, 
or help, without giving offence to his departmental 
manager. This privilege is never taken advantage 
of unduly, and the men feel that they have a friend 
who will listen for five minutes to their short and 
simple annals. The directors of many of our large 
companies are hardly known by sight to their em- 
ployees. This is not as it should be. The pathetic 
events that occur in the lives of many of our workmen 
can be largely alleviated by advice, sympathy, and 
financial help in the form of small loans. It is 
astonishing how little is lost in bad debts. Recently, 
during a coal strike, we lent £50,000 to our Newport 
employees, and the whole of this sum was paid back 
in a few months. 

* * * 

One of my treasures is a letter I received from a 
little girl of eight. I will finish my address by 
quoting it : 

Darling Mr. Lysaght, 
Mother wants to borrow a pound as she has a new baby. 





Your loving friend, 








Mechanical Breakdowns. 


‘IVHE last of the present season’s meetings of the 

Institution of Mechanical Engineers took place 
in London on Friday evening, April 28th, when a 
paper was read by Mr. L. W. Schuster on “ The Inves- 
tigation of the Mechanical Breakdown of Prime Movers 
and Boiler Plant.”” An abstract of the paper appears 
on page 459 of our present issue. The meeting was 
very well attended, and the discussion was varied in 
character, contributions being made by locomotive 
engineers, metallurgists, experimental and research 
workers, and boiler engineers, but we should have liked 
to have heard more from those having actual experi- 
ence of interesting breakdowns, particularly in the 
branches of internal combustion engine and marine 
engineering design, which were scarcely touched upon 
in the discussion. 

The paper was not read by the author, who, in 
its stead, gave a supplementary account of the forma- 
tion and development of cracks, and illustrated his 
remarks by photographs of typical fractures. Although 
in some cases the material had been shown to be 
faulty, in his opinion the majority of the failures 
which occurred were caused by faulty design, faulty 
workmanship, or illusage. 

The discussion was opened by Sir Henry Fowler, 
who complained that the paper, although already 
long, was really much too short. He considered that 
in order to draw a proper conclusion as to the cause 
of a fracture full information concerning the micro- 
structure of the material and its analysis was always 
required. Sir Henry went on to illustrate the need 
for closer co-operation between the engineer, the 
chemist, and the metallurgist, from his long experi- 
ence of locomotive work on the old Midland and the 
L.M.S. railways. He referred particularly to the 
improvement in the life of locomotive and tender 
axles, which had followed the more careful examina- 
tion for micro-structure and non-metallic inclu- 
sions, and closer attention to such matters as fit and 
easy change of section, which had resulted in the life 
of axles being doubled and trebled. He suggested 
that what the author had termed “ creeping cracks ” 
were really fatigue flaws, and as an example gave his 
experience with locomotive tender axles which had 
shown similar flaws or ridges just inside the bore of 
the wheel. In many cases, he pointed out, bad 
materials gave a long life, owing to the compara- 
tively low stress to which they were subjected. A 
good method of stress determination was necessary 
in the investigation of breakdown problems, and he 
recalled Griffith and Taylor’s paper of 1917, read 
before the Institution, on “‘ The Use of Soap Film in 
Solving Torsion Problems,’’ which might offer, he 
suggested, some help in that matter. 

Professor Gilbert Cook, of King’s College, said that 
the paper contained much of interest to those engi- 
neers who were investigating the conditions which led 
up to the brittle fracture of ductile materials. The 
author had referred to the Izod test, and had 
suggested that it did not reveal the liability of a 
material to develop a crack from shock. He had 
suggested that a modified’ test, which practically 
amounted to an impact test without breaking the 
specimen, should be devised. Such a test, Professor 
Cook thought, would not only be difficult to carry out, 
but he doubted whether it would have any dis- 
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criminating value. As to the proposed modified test 
for strain hardening and cold working, the Brinell test 
already did what was wanted in that respect. Such 
modified tests as the author suggested would be 
difficult to devise, and although new tests were to be 
welcomed if they gave increased information, he 
could not welcome departures from standard tests. 

Mr. W. A. Stanier, chief mechanical engineer, 
London, Midland and Scottish Railway, agreed with 
Sir Henry Fowler that more reference to metal- 
lurgical conditions was required. He too advocated 
closer co-operation between the engineer, the metal- 
lurgist, and the chemist. Some of the fractures shown 
in the paper recalled, he said, fractures of twenty 
years ago, when changes of section were too abrupt, 
and the radius of fillets was not big enough. With 
regard to the author’s remarks on the parallel fit of 
crank pins in webs, railway practice was to give the 
pin a taper of 1 : 500, which, with a parallel hole in 
the crank web, gave a better fit, he thought, than 
did parallel pin and hole. Mr. Stanier then gave 
particulars of cases in which the relieving of threads 
on studs and bolts had prevented failure. Referring 
to welding, he said that he did not advocate the 
indiscriminate use of welding for filling up worn axles. 

Professor Frederic Bacon, of Swansea, informed 
the meeting that he was trying to produce experi- 
mentally under laboratory conditions the same kind 
of fractures met with in actual practice. He showed 
slides of typical fractures which he had experimentally 
produced on specimens with a square merging into 
an inscribed round—a change of section often used 
on the drum shafts of main and tail haulage—and 
a@ square merging into a circumscribed octagon. 
The latter section, he stated, had given the same 
life as the round section, when it was broken in a 
testing machine of the rotary bending type. Professor 
Bacon also showed fractures similar to those illus- 
trated in the paper, and shatter cracks in glass and 
in jelly, which, he held, were instructive to engineers 
in diagnosing the developments of cracks leading 
to breakdowns. 

Mr. W. Newton Booth, of the Royal Arsenal, 
Woolwich, asked for further particulars of the break- 
downs described in the paper. He stressed the fact 
that the greater care now taken in the design and 
manufacture of machines and boilers had, to a large 
extent, eliminated those failures which occurred 
from bad design and workmanship. He asked the 
author for information as to the use of welding in the 
building up of drums and other boiler parts, pointing 
out that welding was now being most satisfactorily 
employed in structural engineering. 

Dr. 8S. F. Dorey said that while the paper 
necessarily told of things gone by, it might help to 
prevent the re-occurrence of similar failures. 
He suggested that in many cases supervision at the 
beginning was lacking ; physical tests of raw materials, 
the checking of heat treatment and the finished 
products were all necessary. He agreed that close 
co-operation with the metallurgist was essential in the 
investigation of the development of cracks in crank 
shafts. He recalled his experience with diagonal cracks 
radiating from small lubricating holes in crank 
shafts, which indicated the intensity of stress caused 





by torsional oscillations. He considered that engi- 








neers still had a good deal to learn in the manufacture 
of crank shafts. 

Mr. C. H. Davy asked the author whether he could 
give the factors of safety adopted, and the intended 
working loads for some of the examples he had 
illustrated in the paper. He then passed on to the 
boiler section of the paper, and pointed out that in 
that branch of industry there had been a series of 
failures following the change from iron to steel, 
which were gradually overcome. Then followed a 
period of freedom from trouble until increased 
pressures were adopted, after which trouble had again 
appeared. Most of the troubles experienced, however, 
had been traced to defective workmanship or to 
faulty design, and it was important to remember 
that the defects which occurred to-day had their 
origin in structures which were designed years ago. 
In modern boiler engineering practice every effort 
was being made to eliminate possible failures. As an 
example, butt straps were now bent in one piece, and 
later parted off, so that they were a true fit on the 
drums and so reduced caulking to a minimum. 
Again, the rivet holes were now usually drilled with 
the butt straps in place, and good radii were given 
on both inner and outer plate surfaces. With regard 
to rivets, the use of cone-necked ‘rivets helped to 
reduce stress. Additional important factors were 
the regulation of the temperatures to which the 
rivets were heated, and the closing pressure. It was 
claimed that high rivet closing pressure tended to 
set up stresses which possibly resulted in chemical 
enbrittlement. Taking a lin. rivet, American practice 
was 130 tons per square inch; that of the United 
Kingdom 75 tons, and that of Germany 50 tons. 
There had been many failures from chemical 
embrittlement, both in America and in Germany, 
but few in this country in which a mean closing 
pressure was employed. 

Mr. R. C. MacDonald referred to some of the defec- 
tive piston-rod designs mentioned by the author, and 
particularly the riveting over of the piston-rod end, 
which prevented examination and made the dis- 
mantling of the parts difficult. Mr. MacDonald said 
that it was common practice for the makers of 
lifting tackle to supply hooks with a screwed shank, 
the end of which had been riveted over. Such riveting 
was, he held, simply asking for trouble. He then 
went on to give an illustrated account of two failures 
which had occurred in Lancashire type boilers, both in 
the same position, namely, at the joint of the second 
strake at the bottom of the boiler. One boiler was 
twenty-seven years old and the other was made seven 
years ago. Chemical analysis of the fractured parts 
and metallurgical tests showed normal quality plate, 
but work-hardening around the holes, and in the 
rivets, caused by excessive closing pressure and by 
possibly original misalignment of the plates. He 
regarded caulking as a most unmechanical process 
for making steam-tight joints ; a better job could be 
made by welding instead of caulking. 

Dr. N. P. Inglis thought that the author had been 
a little hard on the metallurgist. In general most 
metallurgists knew something of engineering practice ; 
probably more than most engineers knew about 
metallurgy. Speaking on the value of the Izod test, 
Dr. Inglis recalled the case of the failure of bolts in 
a high temperature steam plant by embrittlement. 
Although the mechanical properties of the material 
had not changed, the embrittled bolts only withstood 
a few foot-pounds against 60ft.-lb. when they were 
put into service. Dr. Inglis also referred to nitrate 
cracking, which gave, he said, intercrystalline crack- 
ing. He had found that basic Bessemer steel was more 
prone to such cracking than was open-hearth steel. 
With carbon steel, too, he had found carbon areas 
with segregations at the grain boundaries. The heat 
treatment of tubes, he suggested, often introduced a 
dangerous crystalline condition. He asked the author 
whether he could assist by making a thorough investi- 
gation of the origin of the material and its heat 
treatment in all cases mentioned by him of chemically 
embrittled boiler plates. 

Professor F. C. Lea, of Sheffield, said that there 
were three important poinis concerning discon- 
tinuity: first, the importance of mechanical dis- 
continuities ; secondly, the importance of surface 
conditions ; and thirdly, the importance of metal- 
lurgical discontinuities. He gave particulars of tests 
he had made on a Wohler type testing machine with 
necked specimens, and described the difference in 
appearance of different fractures, and showed some 
interesting results plotted on a logarithmic base, 
indicating. the continuity of effect under corrosion 
fatigue conditions. He observed that there was a 
marked difference in the appearance of fractures which 
oceurred from pure fatigue and those occurring after 
corrosion fatigue ; the former fractures were sharp 
across the specimen, while the latter had more often 
sharply jagged edges, which indicated clearly the 
brittle character of the specimen and the formation 
of creeping cracks. 

In the course of a short reply, Mr. Schuster only had 
time to deal with some of the more important points 
raised, but promised to answer more fully in writing. 








AN air service is soon to be established from Rangoon 
to Hanoi. A chain of emergency landing fields is being 
arranged for the use of machines on the international 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
LOCOMOTIVE STEAM CHEST AND CYLINDER 
PRESSURES. 


Str,—In recent months, mostly in letters to the editor, 
mention has been made of what may perhaps be described 
as “ synchronisation * between the conditions existing in 
the boiler and that in the steam chests and cylinders of 
locomotives under any given circumstances of load and 
tractive effort necessary. 

It is clear, and naturally such references as have been 
made accord therewith, that such synchronisation is 
necessary for the most efficient production and applica- 
tion of the power inherent in the steam, and it has been 
pointed out that the disequilibrium between steam chest 
and cylinder pressures depends upon the cycle of valve 
events, and its incorrectness may be brought about by 
poor valve gear design and/or valve and port dispositions, 
and that similarly incorrect effects may be produced by 
faulty manipulation in service. 

Further, serious disequilibrium between the boiler and 
steam chests may also be produced, apart from the defec- 
tive proportioning in the design of the boiler, size of steam 
pipes, &c., by faulty relative positioning of regulator 
and reversing gear by the driver. 

Reference has also been made from time to time, 
although not particularly in recent months, to the appa- 
rently inexplicable difference in the smoothness or other- 
wise of different designs of locomotives when running 
downhill or under fairly easy steam, and the great influ- 
ence which the position of the reversing lever has on such 
good or bad running. By bad running is meant a check- 
ing of the engine when running fast under such conditions, 
sometimes described by drivers as an engine “‘ running 
with its legs tied together,”’ and which is not always 
overcome by drifting and anti-vacuum valves. There is 
also a species of bad running sometimes encountered when 
pulling heavily which manifests itself in a jerkiness 
in the tractive effort of the engine. 

A few years ago the writer, when conducting some inves- 
tigations on one of the Eastern European railways, came 
across &@ number of locomotives on which an indicator 
showing the pressure of the steam in the boiler was supple- 
mented by an indicator showing the pressure of the steam 
in the steam chests ; on some of the engines, in fact, a com- 
bined indicator was fitted in which two needles traversing 
the same series of figures were used. The effect of this 
double indication and its assistance to the driver in handling 
his engine was remarkable; in any given power output 
condition it was at once apparent whether there was a 
lack of synchronisation between the pressure in boiler, 
steam chest, and cylinders, for when such lack of uniformity 
existed the needle indicating steam chest pressure oscil- 
lated violently over a range of as much as 20 lb., whereas 
when the regulator opening and reversing gear were 
adjusted to give the most effective results the steam chest 
needle was perfectly steady at some 5 lb. to 8 lb. below 
the boiler pressure needle in the case of working the engine 
hard and almost steady when running fairly free and fast 
with steam on. These two conditions, as shown by the 
gauges (or duplex gauge) were equally evident in the 
“‘ feel” upon the footplate of the engine—that is to say, 
the motion of the engine responded exactly to the evidence 
of the gauges—and it always appeared possible to find a 
suitable combination of regulator and cut-off. 

Although no new locomotive operating principle is 
comprised in the foregoing, the writer considers that the 
advantage to the driver of having a steam chest pressure 
indicator is certainly shown, and it would be interesting 
to know on what railways such a system of gauges, or the 
duplex gauge, is used, and also if any prolonged series of 
practical running tests have been made on any railway 
with engines so fitted. 

P. C. Dewnurst, C.M.E. 

Montevideo, April 6th. 


THE TYRANNY OF ACCOUNTS. 


Str,—In these days of strict economy in manufacture 
one point seems to be overlooked by those responsible 
for Engineering Management, and that is the excessive 
cost of the Accounts Department. ‘‘ Scientific Manage- 
ment ”’ brought in its train a vast expansion of the clerical 
departments of all works, and while in text-books the 
importance of accurate costing is always emphasised, 
the expense of this is generally slurred over. 

Under many present systems such items as nuts and 
bolts, small electrical switchgear details, split pins, and 
all the infinity of oddments necessary to complete a large 
contract have each and all to go through the same 
elaborate procedure as castings and forgings of high 
intrinsic value and considerable cost. Items, however 
small, are made to individual requisitions, delivered to 
Stores—the manufacturing shops being credited—ordered 
out of Stores, and charged to the job in question by 
further accumulations of papers and chits, and finally, 
in the Accounts Department, Shop Accounts, Stores 
Accounts, Material Accounts, Job Accounts, &c., have to 
be debited and credited with figures to represent the 
cost of the items in question, when this cost is measured 
in some cases actually in fractions of a penny. 

It is admitted that the cost of even the smallest items 
must be found once at least. This is not the point. 
The whole process amounts to spending relatively large 
sums of money in-order to determine by what negligible 
sum the Works Cost Price of a large contract is increased 





by the addition of such items. This does not seem reason- 
able. Perhaps someone who is an authority on Works 
Accountancy can explain the advisability of employing 
chits and requisitions costing probably at least a shilling 
in clerical work to deal with the issue of items valued in 
decimals of a penny, but to the layman it would seem 
better to avoid these niceties. Accountancy is an excellent 
servant, but a bad master. Aw ENGINEER, 
April 29th. 


THE SHETLAND MILL. 


S1r,—With regard to the Shetland corn mills, described 
in the issue of THE ENGINEER of March 24th, it might 
interest your readers to know that hundreds of such mills 
are in use in the Austrian Alps, especially in Carinthia, in 
the valleys of the southern descent of the Hohen Tauern. 
Everywhere along the streams, thundering down from the 
glaciers, you may behold these mills, standing closely one 
beneath the other, and each belonging to some tenant of 
the neighbouring village. 

The general arrangement is quite similar to that of the 
Shetland mills, but, of course, the house is of larch timber- 
work, supported by two larch piles on the downside, so 
that the wheel, which has usually only four oblique vanes, 
is visible from outside. 

As for the origin of these turbine mills, I do not believe 
that for the Austrian Alps there is a relation to Norway 
or Sweden. The exceptional skill of our Alpine people 
for all wooden machinery and constructions leads one to 
suppose that these mills are a genuine creation, resulting 
from the prevailing cireumstances—great fall and abund- 
ance of water, but little output required. 

Inc. OskaR SEIDL. 


Vienna, April 26th. 








Mr, F. P. Driver.—Mr. F. P. Driver, works manager of the 
Osram-G.E.C. Lamp Works, Hammersmith, who died on 
Tuesday, April 25th, was born in 1872, and, as a young engineer, 
joined the General Electric Company’s Lamp Works, which 
were then known as Robertson Electric Lamps, Ltd., in 1896, 
so that his services with the company covered an unbroken 
period of thirty-seven years. He saw the development, in 
which he himself took an active part, of one type of lamp after 
another, and of innumerable successive types of machinery, 
each more complex than the last. 

Berisy Memorrat Awarps.—From the interest derived 
from the invested capital of the Sir George Beilby Memorial 
Fund, at intervals to be determined by the administrators, 
representing the Institute of Chemistry, the Society of Chemical 
Industry, and the Institute of Metals, awards will be made to 
British investigators in sci to mark appreciation of records 
of distinguished original work, preference being given to investi- 
gations relating to the special interests of Sir George Beilby, 
including problems connected with fuel economy, chemical 
engineering, and metallurgy. Awards will not be made on the 
result of any competition, but in recognition of continuous 
work of exceptional merit, being evidence of distinct advance- 
ment in knowledge and practice. The administrators of the 
Fund are the Presidents, the Hon. Treasurers, and the Secre- 
taries of the three participating instituti Two ds of 
£250 each were made in 1930 and two awards of £105 each 
in 1932. The administrators will meet in June next, and will be 
glad to have their attention directed to outstanding work of the 
nature indicated. Correspondence on this subject should be 
addressed to the Convener, Sir George Beilby Memorial Fund, the 
Institute of Chemistry, 30, Russell-square, London, W.C.1, 
not later than June Ist, 1933. - 

Junior Institution oF ENGINEERS.—Last Friday, April 
28th, the Junior Institution of Engineers held its annual dinner 
at the Hotel Metropole in London. The dinners of this Institu- 
tion are always enjoyable functions, conducted, as it were, with 
informal ceremony. As usual, Mr. W. A. Tookey, a Vice- 
president, undertook the task of honorary toastmaster, and 
performed it with enjoyment and humour. So frequently, 
indeed, were the words ‘‘ The President desires to take wine ”’ 
spoken that we are not at all clear as to how he did justice to 
“4 excellent menu. The light touch so happily struck in the 
earlier part of the proceedings was maintained by ‘the speakers 
later. Sir Murdoch MacDonald, President of the Institution 
of Civil Engineers and past-President of the Junior Institution 
of Engineers, proposed the toast of ‘‘ The Institution,” to which 
Mr. Ernest Ambrose replied. Sir Alexander Gibb, President, 
had his opportunity when replying to the toast of “ Civil 
Engineering,” proposed by Sir Richard Redmayne. When 
Mr. H. P. Wright had proposed the toast of “The Guests,” 
both Mr. Alan Chorlton, President of the Institution of Mecha- 
nical Engineers, and Professor E. W. Marchant, President of 
the Institution of Electrical Engineers, replied. According 
to the programme, the toast of ‘‘ The Chairman,” proposed by 
Mr. A. E. Bingham, should have brought the center's toa 
close, but Sir Alexander Gibb decided otherwise, and having 
explained to those present how “ Auld Lang Syne”’ should be 
sung, sang the first verse himself and persuaded Sir Murdoch 
MacDonald to sing the second, while the third was given in 
unison. Thus closed a very enjoyable evening. 

Tue INstTrTuTION oF MINING AND METALLURGY.—The 
annual dinner of the Institution of Mining and agers! was 
held at Grosvenor House on Wednesday evening, April 26th, 
the chair being taken by Dr. S. W. Smith, the President. There 
was a large gathering, over 175 members and guests being 

resent. * proposing the toast of “The Institution,” Sir 

ugh O'Neill spoke of his long connection with the mining 
industry in an administrative capacity, and said that the 
Institution of Mining and Metallurgy was, in his opinion, a 
necessity for such a large and important profession. The toast 
was acknowledged by the President, Dr. 8. W. Smith, who 
referred to-his recent visit to Canada as the representative of 
the Institution. The Institution was a centre at which mining 
engineers from all parts of the Empire met, and he paid a tribute 
to the work of the secretary, Mr. C. McDermid, in ay * in 
personal touch with Institution members the world over. The 
guests of the evening were welcomed in a toast proposed by 
Mr. G. W. Gray, the President-elect, who referred to the presence 
of members and representatives of the leading scientific and 
technical institutions. He expressed the sympathy of many 
engineers with the Moscow engineers, and particularly con- 
gratulated those who had been able to return home. The 
toast of ‘The Guests,” was acknowledged by two speakers, 
Sir A. Weston Jarvis and Sir Murdoch MacDonald. Sir Weston 
Jarvis dealt mainly with the gold-mining industry of South 
Africa, to the success of which, he said, mining engineers had 
so largely contributed. The British Empire now furnished 
about 72 per cent. of the gold produced in the world, and over 
half the Empire production came from the Rand. Sir Murdoch 
MacDonald mentioned the important influence which the 
mining industry of the world had upon the construction of 
the roads, railways, harbours, and other schemes carried out 
by civil engineers. 














Bidston Dock, Birkenhead. 


On Friday last, April 28th, a party, accompanied by 
the Mayor of Birkenhead, inspected the new Bidston 
Dock recently brought into commission by the Mersey 
Docks and Harbour Board. In spite of the continued 
trade depression and its serious effects upon shipping, the 
Harbour Board is continuing its schemes of improvement 
of the port. From time to time in our pages we have 
referred to the work performed. Since the early days of 
Liverpool as a port those in control have always pursued 
@ progressive policy, and the present Board continues to 
uphold the tradition. The endeavour has always been 
to keep ahead, as far as is practicable, of the requirements 
of the day, and foresee what it will be necessary to do in 
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SITE AND EXTENT OF BIDSTON DOCK 


the future. In pursuit of this object the Board always 
seeks to have in hand sites for the construction of doek 
extensions when they shall be needed, and it is upon one 
of these sites that the new Bidston Dock has been con- 
structed, It is situated on the extreme western side of 
the Birkenhead dock system, and its length lies east and 
west. As may be seen from the accompanying engraving, 
its ultimate length when fully completed will be 2685ft. 
At present, however, only about one-third of its projected 
extent has been brought into commission. When com- 
plete, the dock will have a width at the entrance end of 
450ft., and at the further end of 350ft. At present only 
1000ft. of its length has been completed, and the area of 
dock available is nearly 11 acres. Should arms and 
branches be found desirable, there is ample room on the 
site for their construction. After allowing space for the 
quays, transit, and storage sheds, and dockside cargo- 
handling equipment, the area of land remaining available 
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CROSS-SECTION OF QUAY WALL 


for the construction of mills, warehouses, factories, and 
other buildings is about 80 acres, while, as can again be 
seen from the map, every part of the site can easily be 
connected by rail with the principal main lines. The lines 
of the London, Midland and Scottish Railway almost 
surround the site. At present there are two quays, 
1000ft. long, one on each side of the dock, while on each 
side of the entrance there is another short quay suitable 
for small craft. An engraving shows a typical cross 
section through the quay wall, the top of which is 37ft. 
above the bottom of the dock. Access to the new dock is 
obtained from the West Float, The passage is L00ft. wide, 
and there is never less than 30ft. of water over the sill. It 
is intended that as time goes on and the need for further 
accommodation arises, the westerly extension of the dock 
shall be constructed. At present the western end of the 
dock is closed by an earth embankment, which will be 
removed by dredging when the extension is taken in hand. 
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Railway and Road Matters. 





FOLLOWING up the note as to the Glasgow Subway 
in our Seven-Day Journal on March 3lst, we note that 
the Glasgow Corporation has accepted the proposal of 
the Municipal Transport Committee that the Subway 
be converted from cable to electric traction. 


THE interavailability of return and season tickets 
between common points in force between the London, 
Midland and Scottish and the London and North-Eastern 
since September Ist, has been extended, as from May Ist, 
to include the Great Western. Only day and half-day 
excursion tickets are excluded. 


Ow1ne to the adoption of a tariff policy since November, 
1931, the inwards overseas traffic of the London and 
North-Eastern Railway has considerably decreased. 
On the other hand, between that date and October, 1932, 
about 150 businesses, previously carried on in foreign 
countries, have been established on the L.N.E.R. system. 


Tue traffic at the six leading ports in South Wales 
controlled by the Great Western Railway Company 
marked an improyement for the four weeks ended April 
9th. Imports and exports totalled 1,960,739 tons, or 
171,019 tons more than in the preceding month, and 
138,152 tons above the figures for the corresponding 
period of 1932. 


WHEN the Cardiff Transport Committee recently met to 
consider the question of installing compression-ignition 
engines on eight Dennis “ E ” type chassis which have 
hitherto carried petrol engines, Mr. William Forbes (the 
manager) said that, notwithstanding the new taxes of a 
penny per gallon on heavy oil and of £30 on the seating 
capacity of motor omnibuses, there would be still a saving 
of 13d. per mile by substituting heavy oil engines for the 
present petrol engines on the Corporation omnibuses. 


On Tuesday, April 25th, the new road bridge which 
jcins Venice to the mainland and a new canal from the 
bridge end to St. Mark’s, were formally opened by the 
Prince and Princess of Piedmont. The new bridge was 
begun two years ago, and is built of stone and brick, It 
has been constructed parallel to and alongside the old 
railway bridge which was constructed by Austria in the 
middle of last century. It has no less than 226 arches and 
a total width of over 65ft., of which 34ft. is reserved for 
motor cars, nearly 23ft. for trolley omnibuses, and over 
6ft. for pedestrians. The road from Mestre over the bridge 
divides on reaching Venice, one branch going to the goods 
station and the other to a large square. In this square a 
garage for 2000 cars is to be built. The bridge has been so 
designed and built that it is not seen from the city, but is 
only*visible to travellers who use the station. 


BesipEs the question of level crossing gates being, in 
some cases, no ly across the railway instead of, as 
laid down in the Act of 1842, across the road, mentioned 
herein on April 28th, as being an amendment proposed 
by the present Road and Rail Traffic Bill, it is pro 
to repeal Section 48 of the Railway Clauses Consolidation 
Act, 1845, which provides that where a turnpike road 
crosses & railway on the level near a station, the speed of 
trains shall not exceed 4 m.p.h. The London and North- 
Western Railway had a disagreeable experience over that 
requirement. The local authorities at Atherstone wanted 
the level crossing at the station there to be replaced by a 
bridge. The railway company refused, but gave way 
when, in 1900, the Attorney-General obtained an Order 
compelling obedience to the Act. It is of interest to know 
that though the railway company pleaded that the public 
in general would suffer more by compliance with the Act 
than the local authorities did by its breach, it was laid 
down that that was no answer. 


An electrically operated train of the Southern Railway 
ran into the buffer stops at the end of No. 14 platform 
road at Victoria on Tuesday, April 25th. Several people 
were hurt, because, as usual, they were standing in readi- 
ness to alight. A Ministry of Transport inquiry will be 
held in order to ascertain the cause. Buffer stop collisions, 
in contrast with every other class of accident, appear to 
increase innumber. During the five-year period 1927-1931 
a total of 238 such accidents was reported, as compared 
with a total of 139, 169, 192, 203, and 229 respectively 
for each five-year period between 1901-05 and 1921-25. 
The heading for this class of accident is “‘ Collisions between 
trains and buffer stops, or vehicles at buffer stops.” 
Further comparison reveals that the increase of the last 
five years is in the latter t of collision. The increase 
is probably due to more re reporting of such mishaps, 
since the companies were grouped and the practice became 
standardised. It is easy to conceive a smaller company 
not thinking an accident of that kind worth reporting. 


THE circumstances that led to the collision of January 
16th in the Hampstead tunnel, just over a mile from 
Marylebone Station, mentioned herein on January 27th, 
were inquired into by Lieut.-Colonel Anderson. The 
line in question, it must be remembered, is protected by 
automatic signals. It appears that as a train of empty 
carriages was on its way to Neasden, the engine slipped 
very badly when in St. John’s Wood tunnel and it had 
almost come to a stand as a consequence when it was 
run into in the rear by a nger train. There is an 
automatic signal at the entrance to St. John’s Wood 
tunnel, and another 952 yards farther on. The former 
signal was exhibiting a yellow light which the driver 
admitted signified that he was to be prepared to stop 
at the next signal. But he claimed that St. John’s Wood. 
tunnel was so full of smoke and steam that he could not 
see the red in the second signal; nor, owing to the curva- 
ture of the line and smoke in Hampstead tunnel, did he 
see the tail lamp of the empty carriage train. The 
conditions are admitted, but Colonel Anderson says that 
it is to be regretted that, after the warning of the yellow 
light, the driver did not bring his train more quickly 
to @ stand on realising that he had missed a signal. The 
Pap jos nw to observe that were the line electrified 
the difficulty would, of course, disappear, The position 
of the signal could, he thought, be improved. The 
accident, Colonel Anderson observes, would almost 
certainly not have occurred had automatic train control 


bad | into the box. 


Notes and Memoranda. 





Ir is claimed: by Mr. Kétaré Honda, of the Research 
Institute for Iron, Steel, and Other Metals, Sendai, Japan, 
that he has discovered an alloy with a smaller thermai 
coefficient of expansion than Invar, It contains 36-5 
per cent. of iron, 54-5 per cent. of cobalt, and 9 per 
cent. of chromium. Incidentally, it has stainless charac- 
teristics. 


ALL the welds necessary in the fabrication of the great 
penstocks of the Hoover Dam are to be examined by 
means of X-rays, The investigation involves studying 
some 75 miles of piping and will be earried out by 
equipm-nt supplied by the General Electric Company of 
Schenectady. It is estimated that the inspection will 
require some 24 million square inches of film. 

Aw interesting bit of mining is being carried out in 
Arizona at the site of the great meteoric crater. A pit is 
being sunk to the south of the depression, Mr, b. M. 

inger, and will be taken to a depth of 1400ft. A 
gallery will then be made towards the crater with the hope 
of finding the remains of the meteor. It is estimated 
that the mass contains some 10 million tons of iron and 
other metals. 


Merny, ethyl, and benzyl cellulose ethers, the best- 
known commercial representatives of their family, are, 
says Mr. Arthur D, Little, considerably more expensive 
than cellulose acetate, but this high cost appears likely to 
be reduced somewhat. Their strength characteristics at 
low temperatures, and the quality of their compounded 
products, must be improved before certain important 
fields, such as non-shatterable glass, will be open to 
them. 


THE Brown-Concordia-Linde ammonia process of the 
Rhur-Chemie A.-G. Oberhausen-Holten is, according to 
the Chemical Trade Journal, able to recover annually 
200,000 c.m. of methane as a by-product, 1 c.m. of which 
is equivalent to 1 kilo. of motor benzole. The gas is 
being used successfully by the Concordia Colliery Company 
on heavy vehicles, like omnibuses and lorries, to which 
it is supplied in steel cylinders containing 40 litres of 
methane at 130 atmospheres pressure, equivalent to 
6 c.m. at ordinary atmospheric pressure. 


ALTHOUGH wood does not generally appear to present 
any machining problems, except with the harder grades, 
it is a well-known fact, says Machinery, that timber grow- 
ing in fine sandy soil often draws up the finer particles of 
sand with the sap, with the consequence that on arrival 
at the sawmill, or later at the works where it is to be turned 
or planed, rapid tool failure is experienced. Using special 
Wimet-tipped cutters, the life between grinds may often 
be increased ten times. Great care must be taken in the 
application of Wimet to woodworking owing to the high 
cutting speeds in use. ‘ All applications are not ideal, 
and precaution must be taken with the design of the tools 
to prevent any loosening of the cutting edges. 


Accorpine to the India Rubber Journal, a chlorine 
content below 40 per cent. in a chlor-rubber paint is 
unstable. A rapid test for stability consists in painting 
the material on copper sheet, covering half with black 
paper for comparison, and exposing the uncovered half 
to ultra-violet light. Under this treatment unstable 
films rapidly form copper chloride. Weathering tests 
on chlorinated rubber varnishes gre reported in which 
the results were quite favenmahiel by comparison with 
the usual varnishes, after exposures of eighteen months. 
Satisfactory results, it is stated, could not be obtained 
with mixtures of chlorinated rubber and linseed oil, 
but alternate layers of the two kinds of varnish gave 
excellent results. The higher the chlorine content of the 
rubber, the weaker and more brittle is the film which 
it forms. 


Ir would seem at first, says Nature, a far cry from a 
modern herring catch to petroleum genesis, but a recent 
discovery off the coast of Alaska proves this to be by no 
means the case. Some twenty or thirty years ago a boat 
loaded with herrings was wrecked off Admiralty Island, 
Alaska, and recently samples of the sea its, near 
where the wreck occurred, were up and sent to 
the United States Geological Survey in order that an 
analysis could be made of an unusual waxy substance 
which they contained. The investigation was in charge of 
Dr. R. C. Wells, of the Survey, who proved that the wax 
was a complex compound formed of decomposition pro- 
ducts of the fat in the fish, combined with calcium and 
magnesium salts of the sea water. It was further found 
that high-temperature distillation of this wax gave rise 
to an oil having affinities with petroleum. In all theories 
of organic origin of petroleum the most difficult part to 
understand is precisely how the original substance under- 
went conversion into the hydrocarbon oil which we recog- 
nise in crude petroleum and, while we may visualise the 
environment under which these changes took place, the 
actual chemical mechanism involved is far more difficult 
to conceive, 


RAPESEED oil is now accepted as one of the best lubri- 
cants for use during the cold drawing of bronze electrical 
wire, states a correspondent of the Manchester Guardian 
Commercial. A simple but effective method of employ- 
ing such lubricant has recently been evolved. On each 
draw bench before each die is placed a tin box, in which 
are provided two rolls on the inside and one on the outside, 
with provision for holding the die at the end of the box. 
The wire which leaves the unwinding reel passes over 
the outer roll, through a slit in the box, under the first 
roll in the box, through the rapeseed oil, over the second 
roll, and then to the receiving reel. Excess oil drips back 

During the drawing process considerable 
metal dust is produced, which falls down in the box, 
together with the excess oil. When the lubricant is 
renewed, the fine metal provides a valuable raw material 
for copper refining. By installing the second roll in the 
box so that it is very close to the die, and the bottom of 
its periphery is immersed in oil, considerable lubricant 
is carried on the surface of the roll during its og rotation 
and spattered over the die. Apart from the lubrication. 
this action also has the tendency to cool the die and so 





Miscellanea. 





A NEW company for the manufacture of superphosphates 
and sulphuric acid has been formed in Egypt with a 
capital of £250,000 in connection with the Kosseir Phos- 
phate Company. 

Two new bridges are to be built across the Niagara 
River to connect Grand Island with the mainland. They 
will be 4100ft. long and 2000ft. long respectively, and will 
cost 2,800,000 dollars. 

A STATE-CONTROLLED 100 kW wireless broadcasting 
station is to be erected at Madrid. Income from licences 
is to be used to defray the cost of construction, which is 
estimated to be £100,000. 


A FACTORY is to be established in St. Helens, Lancashire, 
for the manufacture of damp-proof transparent wrapping 
paper. The disused works of an artificial silk factory are 
to be taken over for the purpose. 

Ir is propoged to construct a bridge across the First 
Narrows at Vancouver at a cost of 6,000,000 dollars. 
The bridge will have a span across the fairway of 1500ft., 
and give a clearance for shipping of 200ft. 


ANOTHER opportunity for the ingenuity of the engineer 
is indicated by the statement, in Canada, that a great 
herd of reindeer has been nearly established in a new 
territory of Canada. It is estimated that this land may 
support as many as twelve million animals, and the 
export of tinned meat is expected. 

Ir, says Plight, the anticipations of Captain Victor 
Dibovsky, the director of Helicopter, Ltd., 106, High- 
street, Camden Town, London N.W.1, materialise, we 
shall see a flying machine capable of rising vertically 
and of using very considerably less horse-power to maintain 
itself in the air than is at present needed. 


A NEW synthetic resin which promises ‘by report to be 
of great commercial utility, has been perfected by the 
Metropolitan-Vickers Electrical Company. It is claimed 
that it is weatherproof, rust-resisting, not easily scratched 
or broken, and that it remains unaffected by the action 
of common dilute acids with the exception of nitric acid. 


An electrolytic zine plant is to be started up this year 
in the town of Ordschonikidse, states Die Chemische 
Industrie. The first unit is to be completed on May 10th, 
and, according to the programme, 5000 tons of zinc are 
to be delivered by the end of this year. The plant, which 
will have an eventual annual production capacity of 
20,000 tons of zine, 12,000 tons of lead, and 46,000 tons of 
sulphuric acid, will be the second most important electro- 
lytic plant in the Soviet Union. 

Tue Provincial Government of Kiangsi, China, the 
world’s principal producer of tungsten, is, says the Iron 
Age, planning again to institute a provincial monopoly 
of tungsten deposits in that province. The world produc- 
tion of tungsten in ‘1930, the latest year for which figures 
are available, armounted to 16,589 metric tons, of which 
China produced 9454 metric tons. During that year 
the United States produced 637 tons and imported 1807 
tons, 1196 of which came from China. 

Tue recently issued handbook to the collection of 
pumping machinery at the Science Museum (H.M. 
Stationery Office, 2s. 6d. net) prepared by Mr. G. F. 
Jestcott, should be of widespread interest. It is not a 
catalogue to the exhibits, but a general introduction to 
the development of pumps illustrated by drawings and 
photographs of actual plant or models. The ground 
it covers extends from the earliest baling appliances to 
the most recent molecular vacuum pumps. 


A SCHEME to facilitate the mooring of large dirigibles 
in storms and also to render the starting and landing of 
these and similar craft less dangerous, has been suggested 
by Frederick C. Raeth, President of the Canadian School 
of Electricity, in a letter to the United States Department 
of Aeronautics. Briefly, this plan involves the use of 
magnetism to assist in bringing dirigibles to rest. Large 
steel plates would be constructed at all large airports, and 
dirigibles would be equipped with electro-magnets that 
could be lowered to contact with the plates. 


In 1916, the General Electric Company of New York 
built and shipped to the Imperial Russian Government 
a 360-kilowatt turbo-generator set. The shipment was 
made to Ri it is believed, but when the city was 
approached by the German army, the machine was 
evacuated to a location near Moscow. Before it could be 
installed the revolution occurred, and in the confusion 
incident to the following civil war, the equipment was 
entirely lost sight of. Only recently was it found near 
Moscow. It was 50 miles from the nearest railway, and 
on unpacking was found to be in perfectly usable order. 


AN experimental factory for the production of ammonia 
soda, utilising sea-water as the source of the sodium 
chloride, has been erected by the Norsk Hydro Elektrisk 
Kvaelstof, A.B. Ample supplies of limestone are available 
eally, whilst the company, of course, produces its own 
ammonia synthetically. If the experimental plant proves 
satisfactory, says the Chemical Trade Journal, the company 
will build a large plant at Heroya, capable of producing 
18,000 tons per annum of soda ash. Probably the whole 
of the initial output of the plant will be used by the 
Norsk Hydro itself in the production of synthetic sodium 
nitrate and to replace imported soda ash. 

BorERMAKERS engaged in the ship-repairing industry 
at Cardiff absented themselves from work last week 
consequent upon a dispute which fortunately has since 
been settled, with the result that they resumed work last 
Tuesday. The boilermakers sought to bring into operation 
a system by which employers took on men from a list of 
unemployed. This scheme was definitely turned down by 
one well. firm immediately it was presented, 
although it involved the loss of an order, and the conse- 
quence was that all the boilermakers refrained from work 
in the local . The matter came up for discussion at a 
meeting on Monday last, when the employers’ representa- 
tives were adamant in their decision to stand by their 
right to choose their own workmen, the upshot being that 
the workmen decided not to press their demand for 
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to prolong its life, 





employment by rota, and work was resumed on Tuesday. 
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THE AIR RESISTANCE OF LOCOMOTIVES. 


TRADITION has doubtless played some part in 
the evolution of the steam locomotive, but there is 
no dearth of good, solid reasons why the cab should 
be at the back, and the smoke-box and chimney 
at the front of the boiler. It is none the less un- 
fortunate that the smoke and exhaust steam should 
be discharged from a position such that during 
hazy weather, or with a following wind, or when 
the engine is drifting, they may prove a source of 
discomfort and danger by obscuring the driver’s 
view. During recent years the trouble has become 
increasingly acute as the result of the squat chim- 
neys and high boilers of most express passenger 
engines, and it is further aggravated by the gentle, 
steady beat of three or four cylinders operating on 
early cut-off, producing an exhaust efflux velocity 
which is low in relation to the forward speed. 
Ample justification exists, therefore, for the de- 
flector plates abreast the smoke-box which are 
nowadays fitted to many British and Continental 
engines. At the most, however, these side plates 
must be regarded as a half measure, serving, indeed, 
to reduce the smoke nuisance, but very possibly 
increasing in the process the air resistance of the 
engine, which already absorbs over 100 H.P. at 
60 miles per hour. The fact is that the aero- 
dynamics of the steam locomotive require con- 
sideration as a whole, more particularly since the 
dual objects of lifting the exhaust and reducing the 
air resistance are to a great extent mutually anta- 
gonistic. In general terms, a low air resistance 
implies a small air disturbance, and a locomotive 
designed merely to have a good aerodynamic form 
will encourage the air to follow the external contour 
with a minimum of turbulence, carrying the exhaust 
along with it, and, if anything, accentuating the 
obscuration of outlook. 

If these considerations are valid in British 
practice, where smooth, dignified lines are a tradi- 
tion among designers, they apply with greater force 
to American locomotives which carry an imposing 
diversity of external fittings. It is appropriate, 
therefore, that an engine of this extremely bad 
aerodynamic form should be the subject of attack 


by systematic, scientific method. On page 385 
of our issue of April 14th last we published an 
account of some experiments on 1/12 scale models 
of the Canadian National Railway locomotive 
“* No. 6100,”’ which were carried out by Mr. J. J. 
Green in the 9ft. open jet wind tunnel at Ottawa. 
In so far as model experiments can be accepted as 
applying on the full scale, Mr. Green’s work is 
amply justified by his results, which show how an 
engine and tender, originally absorbing no less 
than 190 H.P. in air resistance at 60 miles per hour, 
were externally modified in a reasonably practicable 
way so that the air resistance was reduced by 35 per 
cent., whilst at the same time the exhaust was 
directed clear of the cab windows. The magnitude 
of these results, as regards both the original air 
resistance and its reduction, is sufficient to permit 
a fair margin of experimental error without seriously 
detracting from the importance of their main 
implication. Some uncertainty, of course, is 
inevitable when wind tunnel data are translated 
to the full scale, and it is pertinent to inquire 
how far the probable error in these locomotive 
tests is likely to invalidate the results. In this 
connection it may perhaps be borne in mind that 
data derived from wind tunnel tests of aircraft, 
whilst subject to comparable uncertainty, are 
generally conceded to be of great value in full- 
scale design. The main difference between the 
aeroplane and the locomotive under wind tunnel 
test lies in the simulation of the railroad along 
which the full-size engine runs. The precise simula- 
tion of this feature, demanding a track travelling 
below the stationary suspended model in the same 
direction as the air stream, has so far been found 
impracticable, and in tests of land vehicles the 
constricting effect of the road is commonly repro- 
duced either by a stationary flat plate or by a 
“ mirror image ” model supported below that under 
test. Neither of these arrangements gives exactly 
the same velocity distribution between the vehicle 
and the road as obtains on the full scale, and it is 
doubtful whether in the case of a locomotive the 
“‘ mirror image ’”’ method is much better than the 
stationary flat plate in view of the numerous wheels, 
axles, and other eddy-making components situated 
close to the plane of symmetry. This argument is 
strongly supported by the very close agreement 
between the “ground effect,’’ observed by Mr. 
Green under the two conditions of simulation. 
But whilst neither of these methods is exactly 
right, it is reasonable to suppose that either is 
considerably nearer the truth than no simulation 
of the ground at all; and when it is considered 
that the ground effect as measured in these tests 
amounts to only 6 per cent. of the air resistance, 
it is evident that the error due merely to imperfec- 
tion of ground representation is probably less than 
2 per cent. of the net resistance. This degree of 
uncertainty admittedly attends the measured air 
resistance ; but when the effects of modification 
are in question and the ground is reproduced 
throughout by the same means, the error in the 
proportionate reduction of air resistance can hardly 
exceed the 1 per cent. or so which represents the 
accepted degree of accuracy in this class of experi- 
ment. The air resistance coefficients determined 
over arange of wind speeds came so nearly uniform 
as to suggest that the unmodified locomotive is not 
subject to scale effect, and that the air resistance 
is proportional to the square of the relative wind 
speed right up to full scale. Probably this is very 
close to the truth. Experience has shown that 
scale effect is to be associated with skin friction and 
with bodies of rounded shape for which different 
types of stable flow pattern are possible, rather 
than with bluff, sharp-edged bodies round which the 
flow pattern tends to remain constant and pressure 
resistance preponderates. A Canadian Northern 
engine undoubtedly approximates to the last 
type, being generally of bad aerodynamic form, 
with relatively negligible skin friction and free 
from rounded bodies, except for the axles and the 
fittings above the boiler. The original model is 
unlikely, therefore, to exhibit scale effect, but the 
case is somewhat altered with the modified locomo- 
tive, where the fairing of bluff edges and ex- 
crescences has increased the contribution of skin 
friction whilst diminishing the overall drag. 
Evidence in support of this contention is furnished 
by the measurements made, first with side curtains 
on the engine alone, and then with side curtains 
on the tender also. Very little reduction was 
achieved by the first of these modifications, the 
most probable explanation being that the smoothed 
engine allowed the air to impinge more directly on 
to the unmodified tender, so that the reduced drag 
of the engine was largely compensated by an 








increased drag of the tender. When the latter was 
subsequently obviated by fairing, a marked overall 








improvement ensued. No values are given relative 
to scale effect on the modified locomotive, but it is 
fairly safe to presume that if scale effect is present, 
its direction will be such as to reduce the resistance 
coefficient as the scale is increased, so that the 
stated reductions achieved by modification of 
shape are, if erroneous, on the low side. 

In one respect at least the experiments are defi- 
nitely at fault. The tests should have been made 
with a carriage at the correct scalar distance behind 
the tender. The effect of the carriage on the smoke- 
clearing potentialities of the modified design is no 
doubt negligible, but the resistance of the un- 
modified locomotive and tender is probably 5 or 
10 per cent. too large, owing to this omission. The 
smoke-clearing devices in the neighbourhood of 
the chimney bear a sufficiently close resemblance 
to those incorporated in L.N.E.R. ‘“‘ No. 10,000 ”’ 
to encourage assurance of their effectiveness. The 
observation of flow pattern by means of streamers 
is perhaps less convincing than the evidence of 
visible smoke, but. this.is only one of many reasons 
why the performance of the first locomotive 
designed on the lines indicated by Mr. Green’s 
experiments will be followed with the greatest 
interest on this side of the Atlantic. 


Breakdowns. 


Many who listened to the paper delivered by 
Mr. L. W. Schuster on Friday last at the Institution 
of Mechanical Engineers and the discussion upon 
it must have felt their minds being gradually 
reduced to a state of confusion. On the one hand, 
they may have been led to the conclusion, sup- 
ported by several striking examples presented by 
the author, that material grossly defective from 
the metallurgical standpoint might have a long 
life in practice, and, on the other, that material 
which would not stand up to microscopical exami- 
nation was a constant menace to life and limb. 
Furthermore, they may have experienced the same 
doubt which comes at times to every inspector of 
machinery whether a particular physical defect is 
or is not important, and have wondered whether 
that first principle which tells designers to give a 
good radius to fillets and avoid sudden changes of 
section is an invariable and dependable safeguard 
against failure. When to these contradictions and 
puzzles are added those still connected with the 
effects of fatigue and corrosion, the listener may be 
forgiven if he left the meeting hall in a condition 
of uncertainty. 

It is a tiresome fact that unless some machine 
part is made of grossly unsuitable or defective 
material, is of hopelessly bad design, or is used 
with great ignorance of its capacity and capa- 
bilities, it may last for years in service before 
failure occurs. The reason is, no doubt, to be found 
in the generous factors of safety usually adopted by 
engineers, or in conditions of design which enforce 
the employment of dimensions greater than the 
stresses applied make necessary. But when we 
are faced with machinery details which have stood 
ten, fifteen, twenty, even forty years before failure, 
and have then been shown to be faulty in the 
metallurgical nature of the material, or in some 
other way unfitted to meet the stresses to which 
they are known to have been subjected, it is diffi- 
cult not to feel, on the one hand, that blame for 
the failure cannot fairly be allocated to the maker, 
or, on the opposite hand, that the part was too 
generously proportioned for the duties it had to 
perform. Theoretically, it should be possible, in 
the light of modern science, to say with a very 
near approach to accuracy how long any given 
material of given dimensions and employed under 
given conditions will last before failure. That is 
not only theoretically possible, but has been 
approached in practice. We recall a case which 
occurred a few years ago in connection with a fleet 
of motor lorries. The axle of one lorry failed after 
a certain period of service, and was returned to 
the makers. They had a complete investigation 
made, and in consequence came to the conclusion 
that other axles in the same fleet would break at 
given dates. Naturally they did not run the risk ; 
they withdrewall theremaining axles, and we believe 
satisfied themselves that their estimate of life was 
justified. That, it will be observed, is a case drawn 
from motor vehicle practice, a branch of engineer- 
ing in which the finest materials are used. in which 
the stresses are estimated with care, and in which 
excessive dimensions cannot be tolerated. Mr. 
Schuster drew his example from a different- field, 
mainly that of stationary engines and machinery, 
in which the parts are frequently so large that the 
designer may almost be forgiven for not recognising 
that what look like trifling matters may indeed 
be serious—as, for example, when a diagonal oil- 
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hole is drilled too close to the fillet in a dren 
shaft, a case which will be found in Mr. Schuster’s 
paper. That shaft was made some years ago, when 


the science of localised stresses was less well under- 


stood than it is to-day, and we should be happy to 


think that malpractices of that kind, as well as 
such ,examples of hopelessly bad design as are 
illustrated in the paper, are things of the past. 
In fact, Mr. Schuster’s paper has, inevitably, the 
defects of its merits. It is admirable because it 
is based upon actual experience, but is presented 
under the disadvantage that most of the failures 
described occurred in material and parts which 
were made several, in some cases many, years ago, 
when metallurgical knowledge was in its infancy, 
and before stress distribution was as fully under- 
stood as now. Indeed, when we contemplate some 
of the examples he puts before us, we feel that it 
was quite time something did fail, and perhaps by 
so doing oblige the user to purchase more recent 
and more economical machinery. After all, no 
machine should be expected to have an inde- 
finitely long life. It might, quite reasonably, be 
designed for a given span, and the day may come 
when manufacturers will be able to say with little 
hesitation that such and such a machine, or such 
and such part of a machine, is intended to last for 
a specified number of years, and after that time 
should be renewed without delay. Where careful 
data have been collected over long periods, as on 
the railways, for example, prophecy of that order 
is not difficult, but it is empirical, being based on 
experience. In the future we anticipate that 
increasing knowledge of stress and its effect upon 
materials will enable us to make the same forecast 
without the assistance of specific prior experience. 


from past practice. 


lurgist for an explanation ; 





and bad handling. 








Kelvin 
THE TRAVEL OF 


RILLIANT as many of the Kelvin lectures 
delivered before the Institution of Electrical 
Engineers have been, and instructive as they have 
undoubtedly proved to those with a knowledge of the 
subjects covered, it is questionable if any one of the 
twenty-three past lectures was better understood or 
appreciated than Sir Frank E. Smith’s experimental 
lecture on ‘‘ The Travel of Wireless Waves,” delivered 
before that body on Thursday of last week. Although 
many electrical engineers engaged in the heavy 
branches of the industry may know less about the 
subject than amateurs who dabble in wireless as a 
hobby, Sir Frank succeeded in interesting all present 
from the beginning to the end. There were no signs 
of members of the audience becoming restless by 
listening to statements they could not follow or of 
individuals creeping out when the lights were lowered 
for the display of lantern slides and films. The lecture 
was a remarkable performance, which even those who 
are in no way associated with the wireless industry 
must have thoroughly enjoyed. 





The first part covered the work of Clerk Maxwell, 
Herz, Kelvin, Marconi, G. N. Watson, and others, 
who undertook investigations in connection with the 
travel of electro-magnetic waves. The biggest shock 
to the theoretical workers, the lecturer explained, was 
provided by the results obtained by amateurs operat- 
ing with very short waves. Amateurs were allowed 
to transmit and receive waves of less than 100 m. 
long, because it was believed that the small power 
used and the rapid absorption of short waves by the 
earth would be such that no serious interference with 
commercial wireless would be possible. But one day, 
with no more energy being transmitted from the 
antenna than is represented by a 200-watt lamp, 
signals from America and New Zealand were received 
in this country. By systematic experiments, the 
Marconi Company subsequently showed that for 
such long distances short waves were better than 
long waves. The original calculated ‘value of the 
intensity of the received signals was millions of 
millions times toosmall; in fact, the theoretical formula 
of that day showed that such intense signals as 
those which were actually obtained could not be 
secured if the whole of the power of Niagara Falls 
were radiated from the antenna. 

The need for an ionosphere, or a refiecting region 
in the upper atmosphere, was recognised by the radio 
telegraphist in 1902, and records showed that Heavi- 
side’s contribution relating to that region was much 
less fully worked out than the slightly earlier con- 
tribution by Kennelly. In 1912 Eccles explained the 
possible influence of the upper layer of the air on the 
travel of electro-magnetic waves through it, and 
suggested that the diurnal variations of signal inten- 


Lecture. 
WIRELESS WAVES. 


produced by solar radiation. In 1918 Watson made 
the next improvement in the mathematical world 
by adopting an ideal form of conducting shell round 
the earth. 


THE GEopuHysSICcISTS’ WORLD. 


The second part of the lecture was devoted to the 
Geophysicists’ world, which was shown to consist 
of a solid earth surrounded by a troposphere, strato- 
sphere, ozonosphere, and ionosphere. The earth, 
Sir Frank Smith explained, is the bed of an ocean of 
air, the lower layers of which are called the tropo- 
sphere, the region in which turbulent air is the 
dominant characteristic, and is therefore the weather 
layer of the atmosphere. The roof of the tropo- 
sphere is called the tropopause, and above this is 
the stratosphere, which has been studied by instru- 
ments attached to free balloons, which may burst 
at heights up to 35 kiloms. Professor Piccard’s 
excursions into the stratosphere have, of course, 
been confined to the lowest strata which, like the 
troposphere, may in general be dismissed from con- 
sideration of electrical characteristics. Beyond the 
stratosphere the geophysicist has obtained most of 
his information with the aid of receiving instruments, 
and with magnetic instruments has proved that the 
conductivity of the upper atmosphere is considerable, 
but it is only within recent years that the radio- 
telegraphist has provided him with a transmitting 
instrument with which to obtain further information. 


THE RADIO-TELEGRAPHISTS’ WAVE. 


The more practical branches of the subject were 
‘dealt with in sections three and four of the lecture, 
of which the following is an abstract :— 

Considering what happens to waves which are sent 
upwards, more or less steeply, into the geophysicist’s 
atmosphere, it is known that they will travel without 
marked absorption so long as they are in air which is 
a nearly perfect insulator at ground level, but when 
they reach the ionosphere which possesses different 
electric properties penetration or refraction may 
occur, resulting in the rays being bent so as to return 
to earth, or we may get reflection. Which of these is 
most prominent depends on the density of ionisation, 
its gradient, and on the wave-length. 

While short waves may travel and be refracted in 
an ionised medium with negligible absorption, long 
waves may suffer appreciable loss in energy. Thus 
long and short waves travelling in the ionosphere 
are affected differently, the principal differences being 
(1) long waves increase the amplitude of the electrons 
more than short waves, and hence the bending effect 
is more; (2) long waves tend to lose their energy 
faster than short waves owing to greater absorption 
due to collisions. 


How THE WAVES TRAVEL. 
If we make the assumption that the geophysicist’s 





sity were due to a change in the degree of ionisation 





world is such that all very long waves are reflected 


It would have been of interest if Mr. Schuster 
had told us if, in his opinion, failures due to defec- 
tive material and design are as frequent in new 
machines as they are in those built some years ago. 
We should be particularly glad to know that the 
increase of technical education and the expansion 
of knowledge by the engineering societies and the 
Press is preventing the repetition of some of the 
egregious designs which illustrate the paper. Much 
of the discussion, both in London and Manchester, 
turned on the metallurgical aspects of failures, 
but there seems to be a good deal of evidence that 
the greater number of breakdowns are due to 
mechanical rather than to metallurgical defects— 
the author puts the proportion at something like 
nine to one. That is an important conclusion, but 
it may need to be carefully reviewed if the data 
upon which it is founded are drawn principally 
The analysis of failures of 
modern mechanism—motor vehicles, for example— 
in which mechanical perfection has been very 
nearly reached, might be taken to show that the 
failures are metallurgical; due, that is to say, to 
faulty preparation of the material or faulty treat- 
ment of it at some period of manufacture. Nowa- 
days, when any part fails from some not wholly 
obvious cause, it is immediately sent to the metal- 
but Mr. Schuster’s 
analysis of failures would seem to indicate that in 
the bulk of cases it is the drawing-office or the 
works that could give the right answer, rather 
than the laboratory. We might even go so far as 
to say that faults found by the metallurgist and 
accepted as an explanation are, sometimes, less 
responsible than bad design, bad workmanship, 


from the ionosphere, that the medium waves are 
reflected except at nearly normal incidence, and that 
even short waves of 50m. length are reflected at 
large angles of incidence, the tracing of the paths of 
the rays is easy. In a circular area on the earth with 
the antenna as centre there would be no “ illumina- 
tion ” from short and medium waves. The radius of 
the circle would increase as the wavelength was 
diminished, but outside the circle there would be 
‘illumination ” owing to continual reflection from 
earth and ionosphere. However, it is of interest to 
assume that the geophysicist’s world is such that most 
of the short and medium waves penetrate the lower 
layer of the ionosphere and are refracted in an ionised 
medium of considerable depth, many of them being 
sufficiently bent to return to earth. For simplicity 
let us start with short waves, say, 50m. long, and 
assume the antenna is absorbing 5 kW. We 
should expect the ground ray to be fairly rapidly 
attenuated and it would not give an audible signal 
with the usual type of receiver over a distance greater 
than 90 miles. 

But the aerial is sending rays upwards as well as 
along the ground. These would penetrate the lower 
portion of the ionosphere, would suffer but very slight 
bending because of their short wavelength, and pro- 
ceed to the higher portions of the layers where ionisa- 
tion is more intense and the mean free path greater, 
and where as a consequence the absorption of such 
short waves is very small indeed. It is possible that 
in the higher portions of the ionosphere some of these 
short waves would have their wave front normal or 
nearly normal to the earth’s surface and might travel 
round the world. Other portions would proceed 
upwards and be lost in outer space. Still other por- 
tions would be so much refracted that they would 
emerge from the lower layers of the ionosphere, 
suffering very little attenuation in the process and 
would impinge on the ground at some considerable 
distance, about 2500 miles from the transmitter.* 
At distances greater than 2500 miles there would be 
large areas of the earth “ illuminated” by these 
short waves, and while the intensity would be some- 
what weak, reception over very large areas even 
extending to the Antipodes would be possible. There 
would, however, be an annular zone about 2400 miles 
in width over which there would be some scattered 
radiation due to reflection, but no really useful signals 
could be received. The distance of 2400 miles between 
the inner and outer circles of the zone is called the 
‘* skipped ”’ distance. 

Let the wavelength be now increased to 60m. 
There would be slightly less attenuation due to the 
ground, so that the ground ray would now be received 
at a greater distance—say, about 100 miles. The 
space wave would be partly reflected, but much 
would penetrate into the ionosphere as before. As 
the wavelength has been slightly increased, however, 
the number of electronic collisions would be slightly 
greater than before and hence the absorption of the 
energy of the wave would be a little greater than with 
the 50m. wave. With the slightly longer wave- 
length the refraction will be a little more marked. 
Some of the energy would no doubt pass into outer 
space, some would travel for great distances in the 
ionosphere and then impinge on the earth, but since 
the bending would be a little greater than for the 
50 m. wave the radius of the circle round the antenna 
outside which reception of the ionospheric refracted 
wave would be possible would be about 500 miles, 
The skipped distance would therefore have been 
reduced by nearly 2000 miles. Within this circle 
there will, however, be scattering effects, 7.e., effects 
due to reflection. If we proceed to increase the length 
of the waves the distance over which the ground ray 
was audible would increase, the amount of absorption 
in the ionosphere would increase, but the skipped 
distance would rapidly diminish. Eventually the 
skipped distance would vanish and the ground ray 
and ionospheric ray would meet on the ground for a 
wavelength of about 75m. The assumption is still 
being made that the refracted ray is more important 
than the reflected one. It is clear that, whether the 
phenomena we actually observe is due to reflection or 
refraction, we ought not, on account of the short 
effective distance of the ground ray with short waves 
to increase the wavelength to cover great distances, 
as we did in real history and run into all the difficulties 
of enormous power requirements and enormous 
aerial systems. 

If instead of increasing the wavelength we had 
continually diminished it, we should have increased 
the skipped distance, and since we cannot expect to 
increase the electron density so as to reflect the ray or 
bend it more, we shall, at some moderately shorter 
wavelength, reach the condition in which the 
“‘ skipped distance ” is greater than half the circum- 
ference of the earth. This means that the space wave 
would never return to earth, but travel like light into 
outer space. This critical wavelength is just under 
10m, for a winter’s day. The ground distance for 
such a ray is about 20 miles. 


Mepium WAVES. 


Let the wavelength be increased to one of those 
used by the B.B.C., say, 261m. Again, for compara- 
tively short distances, the ground ray would be the 
decisive factor in reception. In this particular case, 


* The distances given are representative of practice, but they 








do not favour a refraction theory more than a reflection one. 
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the range of the ground ray would be about 250 miles, 
If the space ray penetrates the ionosphere it would be 
bent more rapidly than the short waves we have been 
considering, and it would emerge from the ionosphere 
towards the earth within the vicinity of the trans- 
mitter, In other words, the ‘‘ skipped distance ”’ is 
nil, and there is overlap between the ground ray and 
the ionospheric ray. Hence, a receiver within 250 
miles would simultaneously receive energy from the 
ground ray and from the space ray, vid the ionosphere, 
but for short distances the ground ray would be the 
decisive factor in reception. In this particular case 
the range of the ground ray is about 250 miles. The 
space ray would be bent more rapidly than the short 
waves we have been considering, and it would emerge 
from the ionosphere towards the earth within the 
vicinity of the transmitter. The skipped distance 
would be nil, and there would be overlap between the 
ground ray and the ionospheric ray. Hence, a receiver 
within 250 miles would simultaneously receive energy 
from the ground ray and from the space ray, vid 
the ionosphere, but at short distances the latter ray, 
being weak in intensity compared with the ground 
ray, would have little effect on quality. 

The distances travelled by the two waves would 
not be the same, and, in general, they would differ 
in phase at the point of reception. Interference 
phenomena must therefore be expected. At times 
the two components would neutralise or nearly 
neutralise each other’s effects and very weak or no 
signals would result. A few hundred yards away the 
phases of the two components might be similar and 
very loud signals would result. This is a well-known 
phenomenon. In addition, the geophysicist’s picture 
of the ionosphere is such that the ionisation is con- 
tinually changing, and so the ionospheric wave 
would be constantly changing in intensity and also in 
phase relation compared with the ground wave. The 
intensity of the resultant signal would therefore 
fluctuate, and ‘‘ fading ” would result. 

The most useful service area of a broadcasting 
station for high-quality reception is the area over 
which the ground ray is much stronger than the 
ionospheric ray, whether refracted or reflected, while 
the most severe fading will be experienced in the 
region where the ground ray and the ionospheric ray 
are of comparable intensity. 

The cure for fading lies in the concentration of 
increasing proportions of the radiated energy into the 
ground ray, so that, on the one hand, the distance 
at which it is attenuated to equality with a fixed 
downcoming ray is increased, while, on the other, the 
absolute intensity of the downcoming ray is simul- 
taneously decreased. Special antenna arrangements 
are available for such purposes as these, and they are. 
proving themselves to be of substantial value. 


Lona WAVES. 


If we increase the wavelength to, say, 20,000 m., 
these long waves will suffer little absorption by the 
earth, and will travel over the surface for a great 
distancé. - It is improbable that the space portion 
of the wave would penetrate into and be refracted 
by the ionosphere. But if penetration resulted 
there would be considerable attenuation of the wave, 
owing to the large amplitude of the electrons and the 
considerable number of collisions. The wave would 
suffer refraction at a fairly sharp angle, so that it 
would emerge from the ionosphere towards the earth 
at a comparatively short distance from the trans- 
mitter, and would emerge with considerably dimin- 
ished energy but would produce interference effects 
with the ground ray. 


THE RaADIO-TELEGRAPHIST TURNED GEOPHYSICIST. 


Having found the geophysicist’s ready-made world 
a comparatively good fit from his observational 
experience, the radio telegraphist naturally looks for 
more conclusive proofs of the existence of the iono- 
sphere, particularly as he is in need of the most 
complete data of the traffic channels which he must 
use, The observation of fading effects at compara- 
tively short distances when medium wavelengths 
were used was not only an indication that there was 
interference between the ground ray and the refracted 
ionospheric ray, but appealed to the radio telegraphist 
as a possible method of determining the effective 
height of the ionosphere. 

One of the most valuable instruments for research 
work in radio telegraphy is the cathode ray oscillo- 
graph. With it measurements of time intervals 
of a millionth of a second are easy, and it is possible 
not only to measure the extent of polarisation of 
the waves coming from the upper atmosphere, but 
also to observe the change of shape with time. 
Appleton conceived and carried out an elegant beat 
method for measuring the height of ionised layers. 
He arranged for the transmission of 400m. waves 
(approx.), but instead of the frequency being main- 
tained constant, it was varied continually and 
uniformly, At a receiving station some 50 miles 
distant, the ground. ray and the space ray—the 
latter vid the ionosphere—were simultaneously 
received. The frequencies of the two rays at an 
particular instant differed by an amount depending 
on the difference of the two paths, on the rate of 
change of frequency, and on the velocity of the 
waves. If the frequency had been changed at the 
rate of 1000 per second and there was one beat per 


second, the ionospheric ray would have travelled for 
1000th of a second longer than the ground ray when 
the two were received:at the station, The difference 
of path would be 186,000 divided by 1000—that is, 
186 miles. The beats or fringes of the two rays were 
recorded photographically. This method has been 
used with marked success by Appleton and those 
associated with him in the work of the Radio Research 
Board, and the preliminary experiments were carried 
out in co-operation with the British Broadcasting 
Corporation. 


Proor oF EXISTENCE OF LAYER. 


The results were conclusive so far as the existence 
of a layer is concerned. The predictions of Balfour 
Stewart, of Schuster, of Kennelly, and of Heaviside, 
were confirmed, and an average height of about 
100 kiloms. was obtained for the Kennelly-Heaviside 
layer. The measurements showed that for most nights 
after sunset the height of the ionised layers gradually 
increased, a maximum value being reached about 
one hour before sunrise. A relatively rapid fall then 
took place, the height changing to the lower day-time 
value. It was found that during a normal night 
the height varied from 90 kiloms. to 130 kiloms. 


EvmpEncE OF a SECOND LAYER. 


On certain occasions during the hours just before 
dawn, when the ionisation density was assumed to 
be very small, the height (when 400 kiloms. waves 
were used) appeared to change suddenly from 
100 kiloms. to 230 kiloms., and at times as high as 
350 kiloms. With the advent of sunrise the ionisation 
of the 100 kiloms. layer was apparently restored, 
for heights of 100 kiloms. were then recorded. 
Experiments with shorter waves than 400 kiloms. 
resulted in the greater effective heights (over 
200 kiloms.) being maintained for a longer time 
than with 400 kiloms., but with very long wave- 
lengths the effective height was always about 
100 kiloms. 

The conclusions drawn are that at vertical incidence 
long wavelengths (over 400 kiloms.) are in general 
reflected from the Kennelly-Heaviside layer. With 
decrease of wavelength a critical value is reached. 
Reflection from the layer ceases, but penetration 
results and another higher layer of greater ionisation 
density reflects it. All waves shorter than this 
critical value penetrate the lower (or E) layer, but 
if very short (below 35m.) the higher (F) layer is 
penetrated and no echo results. This higher layer 
has been called the F or Appleton layer. This 
discovery naturally modified previous conclusions. 
It appears that the E layer must be considered as 
being transparent to the short waves unless the 
angle of incidence is large, and that they are reflected 
from the F layer of which we were previously ignorant. 
Moreover, the waves of 400 kiloms. and above are 
reflected from the E layer and the refracted waves 
we considered play only a minor part. 


MODIFICATION OF CONCLUSIONS. 


This added information of two layers instead of 
one and definite measurement of the number of 
electrons (or ions) per cubic centimetre leads to a 
modification of the picture of the ionosphere as the 
geophysicist see it. The properties of the F layer 
are already well explored and are the subject of con- 
tinuing close study by the Radio Research Board. 
There is certainly very little ionisation between the 
two regions and almost certainly a fairly steep 
decrease of ionisation at the top of the E layer. 
While refracted rays travelled great distances 
in the E layer, it appears that the ionisation 
in the E layer is sufficiently great to reflect not only 
very long waves, but also waves of medium length. 
The short waves are not reflected from the E layer, but 
they are from the F layer, unless they are very short, 
i.e., about 10 m., when they penetrate both layers and 
pass into outer space. We can but conclude that all 
three processes, penetration, refraction, and reflection, 
are operative, penetration being easier for the short 
waves and reflection for the long ones. And the 
““permanent way” changes somewhat both daily 
and seasonally. 


During the course of the lecture a demonstration 
was given of the manner in which the cathode ray 
oscillograph records the ground and reflected waves, 
sound waves being used for convenience of demon- 
stration. A board suspended horizontally above a 
microphone served as an upper layer, which reflected 
sound waves projected upwards back again to the 
ground. On the oscillograph the indications of the 
direct waves were followed by a family of indications 
of reflected waves, which disappeared when the board 
was turned from the horizontal to the _ vertical 
position. The important part which the cathode ray 
oscillograph has played in increasing the knowledge 
of the travel of electric waves is dealt with at con- 
siderable length in the recently published book on 
“‘ The Application of the Cathode Ray Oscillograph in 
Radio Research,” by Messrs. R. A. Watson Watt, 
J. F, Herd, and L. H. Bainbridge-Bell, of the Radio 
Research Station, Slough. 











The Trans-Persian Railway 
Scheme. 


THE announcement that a Scandinavian syndicate 
has received a contract for the completion of the unfinished 
part of the projected Trans-Persian railway recalls the 
fact that a report published some time ago stated that 
Persia intended to enter into contracts for public works 
only in the case of countries which had not, and which 
did not propose to seek political advantages in that 
country. However that may be, the fact is that a syndicate 
composed of the Swedish engineering firm of Nydqvist 
and Holm, and the Danish contracting firms of Kamp- 
mann, Saxild and Co., and Saabye and Lerche of Copen- 
hagen—which, for some years past have been engaged 
on railway works in Turkey—has now obtained the con- 
tract in question after prolonged negotiations, 

The total length of the railway when completed, 
which is to connect the Caspian Sea with the Persian Gulf, 
will be about 868 miles of which a length of about 212 
miles has already been completed in two sections in the 
North and South respectively. The expenditure on the 
remaining 656 miles is estimated at 320,000,000 kr., or 
say, over £17,000,000 at par value, and the execution of 
the works is expected to extend over six years. The 
contract has been signed by the Persian Minister of Public 
Works (Alikan Mansour) on behalf of the Government, 
and by Mr. J. Saxild, representing the syndicate. 

The task before the syndicate is stated to be the same 
as that which it had to carry out in Turkey, namely, to 
make the surveys, to stake out and project 
works, and to control the actual work of construction, 
although the work on the separate sections of the line 
will be offered to Persian and foreign contractors. 

The railway, as already mentioned has been begun at 
both ends. At the southern end a section of 145 miles 
has been completed from Bushire, on the Persian Gulf, 
under American leadership, while from the Caspian Sea 
German contractors were originally occupied with the 
establishment of railway connection with the capital of 
Teheran. About a year ago, however, this nothern section 
was taken over by the Swedes, and so far 67 miles of it 
have been completed. The northern line, which passes 
over the Elbruz Mountains, presents extraordinary 
diffieulties owing to the considerable gradients, particu- 
larly on the northern side of the mountain chain to the 
pass points, which are situated at a height of 2200 m. 
above sea level. The railway which is now being built 
will from Chahi vié Teheran in almost a straight, 
southerly direction to Salehabad, where it will join the 
completed part of the Southern line. For the most part 
the railway will pass through inhospitable desert regions. 

One of the Danish engineers (Mr. Kampmann), in the 
course of an interview with a Danish newspaper, has also 
referred to the difficulties which will be met with at some 
distance from the Caspian Sea, owing to the fact that 
mountains attain over 2200 m. above sea level. On the 
first section of the line, he states, there will be tunnels 
of a total length of 104 miles, and one of these alone will 
be 1-86 miles long. As the undertaking is about of the 
same order as that in Turkey, it is calculated that a 
maximum of 130 engineers will be engaged on the work, 
and a number of them will be transferred from the Turkish 
works, and others engaged in Denmark. The general 
supervision of the work has been entrusted to M. Kayser, 
who also conducted part of the negotiations with the 
Persian Government. As chief engineer for one part 
of the work, Mr. Lindahl has been appointed, while Mr: 
Mogens Black, Danish engineer, who was formerly manager 
for the syndicate in Egypt, is chief engineer for the 
other half. 








SIXTY YEARS AGO. 





ALTHOUGH our issue of May 2nd, 1873, contained several 
articles of great interest to those living sixty years ago, 
there is less than usual that is likely to be appreciated by 
readers of the present generation. Yet, since in this issue 
we reprint excerpts from the address of the President of 
the Iron and Steel Institute, it may be of interest to 
recount some of the proceedings of that Institute recorded 
in our corresponding issue in 1873. At the fourth annual 
meeting Mr. Bessemer retired from the presidential chair, 
and his place was taken by Mr. Lowthian Bell. The latter 
remarked with satisfaction upon the success which the 
Institute had enjoyed during its four years of existence, 
stating that it could already number on the rolls 522 
members, while there were 65 candidates for election. 
Later, in the course of his address, Mr. Bell trespassed, 
albeit warily, on the dangerous ground of prophecy. 
Arguing from the rapidity in the increase of production 
of iron and steel, the corresponding figures for other 
industries and the high cost of coal, owing to the increased 
demand, he envisaged the possibility that any extension of 
manufacturing operations in this country would have to 
be regulated, not by the requirements of society for their 
produce, but by the means our coal mines might possess 
of furnishing the fuel required. For the sake, at least, of 
our collieries, we could wish that he had been right. In 
another direction Mr. Bell reached closer to the truth, for 
he expressed the opinion that in iron and steel manu- 
facture the great rival this country had to fear would be 
the United States, which possessed unlimited quantities 
of ores and enormous deposits of coal. But of oil and the 
effects its discovery was to have upon the production of 
coal, he made no mention, although already wells had 
been drilled in several districts and the construction of long 
pipe lines for its distribution must have been under dis- 
cussion in America. 








Tue third report of the Scottish Advisory Committee 
on Rivers Pollution Prevention deals with the rivers 
Leven and Ore (Fife), and describes those rivers as being 
at present two of the worst polluted in Scotland. The 
chief sources of pollution are sewage, collieries, and 
industrial works. The report on the subject may be 








obtained from H.M. Stationery Office, price 9d. 
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Non-Uniform Flow of Water. 


PROBLEMS AND PHENOMENA IN OPEN 


CHANNELS WITH SIDE CONTRACTIONS. 


By Dr.-Ing. F. V. A. E. ENGEL. 


No. 
(Concluded from page 430, April 28th). 


DESCRIPTION OF THE TEST PLANT. 


HE tests were carried out in the Hydraulic Labora- 
I tory of the City and Guilds Engineering College 
during 1932. 

A centrifugal pump having a capacity of 750 gallons 
per minute raised the water from a sump into a 
reservoir 50ft. above the gallery on which the flume 
was erected. A constant level was maintained in the 
reservoir by means of an overflow pipe connected 





Il. 


secured to the shaped faces of the wooden pieces, so 
that a very smooth and regular surface was presented 
to the water. The Venturi flume was positioned in 
the channel by means of two cross straps, and putty 
was used to caulk all the joints below the water level. 
The width ratio of the flume, #.e., the ratio of the 
throat breadth to the channel breadth, was 6,/b, 
=0-394. 

Point gauges and piezometer tubes were used for 




























FIG. 12—MEASURING TANK AND EQUIPMENT 


back to the sump. The water for the tests was con- 
veyed through an arrangement of 8in., 6in., and 3in. 
pipes to a settling tank positioned at the beginning of 
the channel (see Fig. 13). 

The channel was of rectangular cross section, 12in. 
wide and 18in. deep and was built in sections. Each 
section was constructed of 14 8.W.G. mild steel plate, 
and the interior was thoroughly painted so that the 
surface was smooth and protected from rust. The 
channel consisted of four sections carefully installed 
in a horizontal position and connected to the settling 
tank by a section having a slope of 5 deg. to the 
horizontal, thus raising the level of the settling tank 
above the level of the main channel. 

The settling tank was fitted with three perforated 
plates to act as baffles, and these were very effective 
in smoothing out the main disturbances caused by the 
influx of the water. Two wooden floats, each about 
3it. long, placed in the entrance of the main part of 
the channel completed the smoothing. The total 
length of the approach, i.e., from the outlet of the 
settling tank to the Venturi flume, was 24ft., and 
downstream of the flume the length of the channel 
was 8ft. 

After passing through the flume the water dis- 
charged into a collecting tank, from which it passed 
vid @ short length of 8in. pipe line into the measuring. 
tank shown in Fig. 12. 


the measurement of the water depth in the channel. 
The point gauges were supported on rails attached to 
the top of the channel, care being taken to install 
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Fic. 15 (A - B)—Coefficient of Discharge 


these horizontally so that the carriages of the point 
gauges travelled parallel to the bottom of the channel. 





Means for adjusting the depth of flow were pro- 


The* most important use made of the point gauges 
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vided by a 3in. valve in the supply line and a weir 
positioned at the outlet of the channel. 

The Venturi section consisted of a framework of 
angle iron, to which were attached wooden pieces 
shaped to the required contour for the flume. The 
walls of the flume were two sheets of in. zine 








Venturi Flume 


Test Channel, 


was to determine the zero levels of the tube gauges. 
It was found that the readings of the tube gauges 
were more consistent than those of the point gauges, 
as the small fluctuations were effectively damped out 
in the rubber connections of the tube gauges. The 
glass tubes of the gauges were lin. in diameter, so 





that the readings were not affected by capillarity. 
By means of a cursor carried on the gauge glass and 
registering with a millimetre scale the depth of water 
could be measured with an accuracy of plus/minus 
0-3 mm. The depths d, and d, referred to in this 
article were measured by gauges connected to 
tappings in the bottom of the channel, and for d, 
and d;, the depths in the throat side tappings were 
used. The arrangement of the side tappings is shown 
in Fig. 14. A number of holes }in. in diameter and 
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Fic. 14-—Arrangement of Throat Tappings of Piezometer Tube. 


din. apart drilled in a vertical line through the wall 
of the Venturi section connected the throat to a 
chamber, semi-circular in cross section, which was 
tightly fixed to the inside of the wall. A similar 
tapping was made opposite, on the other wall of the 
flume, and the two tappings were interconnected by 
rubber tubes, and a common lead taken to a gauge. 
Great care was taken in the measurement of the 
rate of flow, as it was found in preliminary runs that 
the variation in the discharge coefficient over the 
total range of flow available was comparatively small. 
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for Constant Upstream Depth of 23 Oms. 


The capacity of the measuring tank was 4500 gallons, 
and it was recalibrated before the commencement of 
the tests. A specially designed carrier ring orifice 
was installed in a 6in. section of the supply line as a 
further check. The design of the carrier ring was 
based on the results obtained from experiments 
conducted by the author on the flow of water through 
measuring orifices (see Civil Engineering and Public 
Works Review, Vol. 26, No. 306, December, 1931, 
pages 21-27). 

The temperature of the water was measured daily, 
so that its viscosity could be determined. Once a 
day was found to be sufficiently frequent, as observa- 
tions made before and during the tests showed that 
the greatest change in the water temperature over one 
day was 0-5 deg. Cent. During the period of the 
tests, the water temperature varied between 16 deg. 
and 22 deg. Cent. 


COMPARISON OF THE PRESENT TEST RESULTS WITH 
THOSE OF OTHER INVESTIGATORS. 


The Venturi flume as a measuring device was, 
according to E. S. Lindley—‘‘ Trans.,” Am. 8.C.E., 
Vol. 96 (1932), page 1013—originated by two engi- 
neers of the Punjab Irrigation Department. The 
first publication on the subject appeared in America 
by V. M. Cone (Journ. Agricult. Research, Vol. IX. 
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(1917), No. 4. This was followed by the investiga- 
tions of R. L. Parshall—Agricult. Exp. Station, 
Colorado, Bulletin No. 265, 1921—E. W. Lane— 
‘“Proc.,”” Am. Soc, C.E., Vol. 45 (1919), pages 715— 
774—P. 8. Wilson and C. A. Wright—Hng. News- 
Record, Vol. 85 (1920), pages 452-457—-and others. 
further important results in connection with “‘ stand- 
ing wave ”’ flumes were obtained by C. C. Inglis and 
C. G. Hawes, of the Bombay Public Works Depart- 
ment, and in this country, as mentioned in one of the 
preceding paragraphs, by A. H. Jameson. Only the 
published work of Wilson and Wright, however, was 
complete enough to enable the author to analyse their 
results on the basis of the Boussinesq number. 

For the purpose of comparing the results obtained 
by these two investigators with those of the author, 
certain of the test results obtained during the present 
investigation have been plotted in Figs. 15a, 158, and 
16. In Figs. 15a and 15s a typical set of coefficients 


width ratio, whilst a change in the position of the 
tapping in the throat results in a parallel shifting of the 
curve. In the description of their work Wilson and 
Wright plotted the coefficient of discharge against the 
differential head. The curve thus obtained, however, 
is of very little interest, and is, indeed, liable to mis- 
interpretation. Moreover, this curve does not indicate 
the existence of the several states of flow and no simple 
relationship between the coefficient and any of the 
quantities involved can be deduced from ‘it. 


CONCLUSIONS. 


The experimental results described in this article, 
obtained with a Venturi flume formed by a reduc- 
tion in the section of a rectangular channel, lead to 
the conclusion that the state of flow in open channels 
in general is characterised by the Reynolds and 
Boussinesq numbers.!? The Boussinesq number, a 





new dimensionless quantity introduced by the 
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FIG. 16-—Coefficient of Discharge in the Range of Rapid Plow. 


for an upstream depth of 23 cms. has been plotted 
against the Boussinesq and Reynolds numbers respec- 
tively. A few points in the laminar range of flow for 
other values of the upstream depth have also been 
included in Fig. 15a. In the laminar, and especially 
in the transitional region up to Reynolds numbers 
of about 50,000, the test points show a scattering and 
the shape of the curve representing the coefficient 
of discharge can be determined only within a certain 
approximation. For increasing Reynolds numbers 
the test points in the region of rapid flow lie remark- 
ably close to the curve. Fig. 16 shows the latter 
range to a@ larger scale, but for different upstream 
depths. In the region of rapid flow the results are 
much less affected by peculiarities of the apparatus, 
and are of a higher order of accuracy, consequently 
the results obtained by different investigators should 
be in agreement. 





Wilson and Wright used for their tests a channel, 


author, is obtained by dividing the mean velocity v 
by the square root of the product of the acceleration 
of gravity g, and the mean hydraulic radius r (twice 
the area, t.e., 26d divided by the wetted perimeter 
(2d+6)) :— 


Bou= Ee mee. {Pry 
Vgr Jf 2bd 
V 93446 


Roughness has not been dealt with, but this may be 
expected to have no influence in the laminar region, 
but to have the greatest effect on hydraulic coefficients 
within the turbulent region. 

The laminar range of flow was found to exist far 
beyond the critical Reynolds number of 1160 up 
to values of Reynolds numbers of 20,000, and this is 
to be attributed to the stabilising influence of the 
convergent inlet of the Venturi. Turbulent flow, 
indicated by a decreasing coefficient of discharge 





£ 























oe Oo” 





he 











“Tre Encinecr” 


Fic. 17 (A - B)—Scheme_of Venturi 


2ft. wide. They investigated two different Venturi 
sections, both of the same throat breadth of 8in., but 
of different lengths. The general lay-out of the 
flumes is shown in Fig. 17. In the flume first investi- 
gated, which had a throat length of 24in., tapping d, 
was positioned 16in. from the beginning of the throat, 
whilst in the second flume with an Sin. throat length 
the tapping d, was 5}in. from the beginning of the 
throat. The observations in the second flume were 
disturbed by waves in the channel, so that the authors 
themselves regarded about 50 per cent. of their test 
results as unreliable. In the first flume also dis- 
turbances occurred. These were mainly due to the 
position of the tapping, which was too far down the 
throat. The test results of Wilson and Wright are 
represented by Fig. 18 and cover a rather wide range 
of Boussinesq numbers, namely, from 1-0 to 2-0. The 
points for both the flumes lie on straight lines which 
are parallel. This result agrees with unpublished 
observations by the author on long-throated flumes. 
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The slope of the coefficient curve depends upon the 


Plume used by Wilson and Wright. 


with increasing Reynolds numbers, occurred above 
the Reynolds number of 40,000. 

The influence of the accelerating force of gravity 
in the turbulent region is indicated visually by the 
appearance of waves on the water surface in the 
throat and also further downstream of the constric- 
tion. Generally a decreasing influence of the viscosity 
and an increasing influence of the gravity will occur 
with increasing Reynolds numbers. In the turbulent 
region hydraulic coefficients are functionally related 
to both the Reynolds and the Boussinesq numbers, 
and this fact, unfortunately, complicates model tests 
with water in this region, a fact which can be only 
mentioned here. To obtain results that may be 
applied to the design of the full-scale plant, certain 

12 As an example may be mentioned the silting factor as 
defined by G. Lacey in his paper on “Stable Channels in 
Alluvium ”’ (“‘ Minutes of Proc.,’’ Inst. C.E., Vol. 229, Part 1 
(1929-30), pp. 259-384). In this definition the silting factor is 
based on the mean hydraulic radius; however, it can be 
expressed more generally as a function of the Boussinesq 








features of the model have to be exaggerated, or, 
alternatively, a model true to scale may be employed 
and certain adjustments made to the test results—see 
also E. V. Telfer, “‘ Trans.,’’ North-East Coast Inst. 
of Engineers and Shipbuilders, Vol. 45 (1929), pages 


115-162. In hydraulic engineering the turbulent 
region is the most important, and further extensive 
research in this field is necessary. 

The region of rapid flow, characterised by the 
appearance of a hydraulic jump (standing wave) 
is, for the first time to the author’s knowledge, defined 
with reference to the “ critical Boussinesq number.” 
An equation (12) has been derived which enables the 
conditions under which a jump will occur to be 
determined. The equation (3) used formerly for the 
“* critical depth,” 7.e., the depth below which there is 
rapid flow, has been shown to give in most cases values 
which are too low, but it may be, nevertheless, em- 
ployed to calculate the conditions for “free dis- 
charge,’ for which the depth upstream of a con- 
striction is independent of the downstream con- 
ditions. An exact knowledge of the conditions under 
which rapid flow will occur is necessary in order to 
determine in any particular case the dissipation of 
energy and the depth downstream of the constriction. 

In connection with the Venturi flume, the results 
show that a high degree of accuracy is obtainable 
above the first transitional region, and in this connec- 
tion, Fig. 3 (ante) is helpful in giving limiting Reynolds 
numbers for width ratios (about 0-4), similar to that 
for which the curves were obtained. In the region 
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Fic. 18-—-Wilson and Wright's Discharge Coefficients plotted 
against Boussinesq Number. 


of rapid flow, a weli-designed Venturi flume will give 
readings as accurate as those obtained with carrier 
ring orifices or Venturi tubes in pipe lines. In India 
and America the Venturi flume has been successfully 
applied in connection with irrigation schemes, and 
more recently in this country for sewage measurement. 

The author wishes to express his thanks to 
Professor §. M. Dixon and Assistant Professor 
J. Purser, of the Civil Engineering Department of 
the City and Guilds (Engineering) College, for 
facilities placed at his disposal and their helpful 
interest during the development of the research. 
The tests were conducted as part of the research 
programme of Electroflo Meters Company, itd., 
London, and it is a pleasure to acknowledge the 
assistance of Mr. A. Barton and Mr. G. E. Lloyd in 
conducting the tests and their help in preparing this 
article. 


NortaTION. 
Q, rate of discharge. 
q, rate of discharge per unit breadth. 
C, coefficient of discharge. 
d,, depth of water in the channel upstream the 
Venturi section (see Fig. 1). 
b,, breadth of the channel. 
d,, depth of water in the throat of the flume. 


b,, breadth of the throat. 


g, acceleration of gravity. 

v, mean velocity. 

d,, ‘critical depth” for free discharge—equation 
(3). 

der, critical depth for rapid flow—equation (12). 

r, mean hydraulic radius —equation (5). 

F, Froude number—equation (2). 


Bou, Boussinesq number—equation (6). 
Re, Reynolds number. 
m, factor—equation (14). 








Tue Izhorsk Engineering Works, which built the first 
Soviet blooming mill, is to build this year the first pipe 
rolling mill in the Soviet Union. The mill will be installed 
at the Mariupol Metal Works. It will have an annual 
capacity of 125,000 tons of 8in. thin pipes, and 200,000 
tons of thick pipes. The mill will consist of sixteen 
units, and will have a length of 165 m. and a total weight 
of 2150 tons. It has been designed by Soviet engineers 
of the Central Bureau of Heavy Machine Construction‘&’nd 
the engineers of the Izhorsk Works. The pipe rolling mill 





number. 





is expected to be finished by the beginning of next year. 
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Water-Cooled Piston-Rods in 
Two-Stroke D.A. Oil Engines.* 


By Dr. S. F. DOREY. 

‘Tus paper deals with the failure of water-cooled piston- 
rods in service, and for convenience the paper has been 
divided into five sections. The first deals with examples 
of typical failures which have occurred in‘service; the 
second section is devoted to stresses in piston-rods due 
to piston load and temperature ; while in the third section 
the question of combined corrosion and stress is discussed ; 
in the fourth section comparisons are drawn between oil 
and water for cooling purposes ; and finally some sugges- 
tions are given in regard to the solution of the problem. 

In introducing the first section, it is recalled that before 
the advent of the two-stroke cycle double-acting oil engine, 
failures of piston-rods which had been bored to convey 
cooling water to the pistons had been encountered in single- 
acting gas and oil engines. Little attention was directed 
to the cause of the failure at the time, other than observing 
that the failures were due to fatigue, the stresses being of 
@ low order, and time for failure a number of years. 
Generally the rods were found to fail in way of the small 
diametral holes, through which the water was conveyed 
to and from the bore of the rod, the compressive stresses 
in the rods generally varying from zero to 3 tons per square 
inch. 

Examples are then given of typical cases of piston-rod 
breakage, which are illustrated by photo-micrographs of 
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the fractured metal and photographs of the frictional and 
corroded parts. 

In the second section the stresses in a water or oil- 
cooled piston-rod are considered under two headings, viz.: 


(i.) Stresses due to piston load. 


(ii.) Stresses due to the difference of temperature 
between the inner and outer walls of the rod. 


The alternating stresses set up due to the piston load 
are the resultant of the cylinder pressure, deadweight of 
piston and inertia of the piston, the latter depending upon 
the speed of the engine. For the up stroke a reduction is 
required to be made for the area of the piston-rod. 
Generally, the alternating stress due to piston load is of 
the order of 3 tons per square inch, but with high com- 
bustion pressures it may be 25 to 30 per cent. higher. 
Lowering the combustion pressure entails a drop in mecha- 
nical efficiency, but may increase the life of the rod con- 
siderably. 

The difference in temperature between the hot outer 
surface of the rod and the cooled bore also causes stresses 
to be set up in the materia] due to the unequal expansion 
of the various layers of material. A method for calculat- 
ing these stresses has been developed by J. Case and is 
given in his book “ Strength of Materials,” and the author 
applies this method for the calculations given in the paper. 
He finds that assuming a value of +3 tons per square 
inch for alternating stresses, due to the piston load, then 
the maximum permissible thermal stress for a material 
may be taken as the yield stress of the material less the 
piston load stress. In Table I. are shown the permissible 
thermal stresses for six classes of steel forgings. A further 


Taste I. 
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| Maximum 

| | Permis-| | permissible 
| Ultimate! Fatigue Yield) sible | stress with 
tensile | limit. | point) thermal) allowance 
eed | | stress. | for stress 





Material, Steel. 





OSC... 
0:30C .. 
3percent. Ni .. 
Ni Cr (3-4/0-85) .. 
Cr Va (1-38/0-17) 
Cr Va Mo (1-04 Cr, 
0-25 Va, and 
0-73 Mo) .. 


column shows permissible mean stress with allowance for 
finish of bore. 

The application of these calculated stresses to actual 
deajgns is then discussed. The accompanying engraving 





* Institution of Naval Architects, Spring Meeting, 1933. 
Abstract. 








shows temperature gradients and axial stresses in a piston 
rod, and is worked out by Dr. Sass, of the A.E.G. 

In the third section combined stress and corrosion is 
dealt with, and in Table IT, some corrosion fatigue values, 
which have been obtained at high cycle frequencies, are 
given. In the fourth section on oil cooling, the author 
considers the cooling medium employed and suggests that 
lubricating oil is preferable to water, so far as stresses are 
concerned. Even, however, using lubricating oil as a 
cooling medium, there are considerable heat stresses in 
unprotected rods, Which conditions point to the necessity 
of using a high-grade alloy steel for piston-rod material. 


bereane II. 
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tensilo | tons per sq. in. 
strength,, Approximate 5 x 107 
tons cycles. 
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0: 16% carbon steel (hardene “a 
and tempered) oe yas 
0-24% carbon steel : 
Copper steel (0- 98 Cu, 0-14 C).. 
1; 09% carbon steel .. 
3-7 Ni steel (3-7 Ni, 0- 26 cr, 
0-28 C) 
Cr Va Steel (0- 88 Cr, 0-14 Va).. 
— (1-5 Ni, 0-73 Cr, 0- “28 
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Stainless iron (12-9 Cr, 0-11 C) 

Stainless steel (14-5 Cr, 0-23 Ni, 
0:38 C 

Ni Si steel (3- 1 Ni, 1- -6 Si, ‘0. 50) 

Monel metal (fully Pes 

Pure nickel . ees 

Nickel cold rolled 

Duralumin 

Aluminium bronze (7: 5 Al) 

Pure copper (annealed) 
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Fresh inter ~jeslsiane eutbenahe wll. waters 3 vigelb: seeheesmtabinie 
water, saline content about one-sixth that of salt water ; 
speed of tests= 1450 cycles per minute. 


The following are the conclusions reached :—If the two- 
stroke cycle double-acting oil engine is to give the same 
satisfactory service as’ single-acting engines, special pre- 
cautions are necessary for the prevention of failures in 
piston-rods. 

The successful performance of four-stroke cycle double- 
acting oil engines, in which lubricating oil is employed for 
piston cooling and skirts are fitted to the lower piston to 
protect the rods from the heat of combustion, gives con- 
fidence to the expectation that similar results should be 
obtained in two-stroke cycle double-acting oil engines. 

It would appear, however, that equally satisfactory 
results are to be e ted where oil cooling is employed 
by fitting, a heat-resisting collar at the upper part of the 
piston-rod, thereby retaining the full output from the 
underside of the piston ; also by using special alloy steel 
for the material of the rod, the heat-resisting collar could 
be dispensed with, provided the jets be so arranged to 
prevent impingement on the rod and consequent overheat- 
ing and scaling. 

Where water is to be employed as the cooling medium, 
it is essential that adequate means should be provided to 
protect the rod from heat stresses and the bore of the rod 
against corrosion fatigue. Special care is also necessary 
to ensure that the piston-cooling water system does not 
become contaminated in any way, and it is considered 
that this system should be entirely separate from any other 
cooling system with separate tanks and pumps. There is 
not sufficient evidence available as to the best means of 
affording protection against corrosion fatigue, but it is 
anticipated that favourable results are to be expected 
where the bore of the rod is lined for its whole length with 
a sleeve made of a suitable stainless steel or cupro-nickel, 
so that no part of the steel rod comes in contact with 
cooling water. ‘So far as protection by electro-deposition 
of metals, such as nickel, cadmium and chromium is 
concerned, it would appear that developments have not 
reached a satisfactory stage to warrant recommending 
these methods of protection against corrosion. 

The results so far obtained from experiments indicate 
the possibility of carefully selected nitrided steels affording 
a solution to the problem, and further experience under 
actual service conditions is awaited with interest. The same 
remarks apply to the use of liquid inhibitors added to the 
cooling water, such as potassium chromate and patent 
soluble compounds added to the water similar to those 
used for machine cutting, drilling, &c. 

Finally, in view of the abnormal heat stresses in the 
rods where water cooling is employed, it is desirable that 
the material of the rods should be of special alloy steels, 
having a high ultimate tensile strength combined with a 
high yield point and impact value unless the upper portion 
or the whole of the rods is effectively protected from the 
heat of combustion, when a medium carbon steel could be 
satisfactorily employed. 








Modern Economics and 
Unemployment. 


At the Annual Dinner of the Chemical Engineering 
Group of the Society of Chemical Industry, which was 
held at the Waldorf Hotel, London, on Friday, April 
28th, the Lord Melchett gave an address on ‘‘ Modern 
Economics and Unemployment.” Within the last century, 
he said, the development of science had been such that 
there were practically no products which we could not 
produce to-day in almost unlimited quantities, for all 
practical purposes, and the difficulty was not one of pro- 
duction, but of distribution, and it was in the distribution 
of the primary commodities that we had entirely failed 
hitherto. The list of primary commodities numbered 
about twenty-six, but there was one which we were pro- 
ducing to-day at an alarming rate and with amazing 
efficiency which never ee on that list, but which in 
future years must be included in it, viz., leisure, and it was 
just as important to mankind as any of the others. We 








had been producing enormous quantities of leisure 
throughout the post-war period, and he preferred this 
name to unemployment, because that seemed to him a 
misnomer. The Chancellor of the Exchequer had recently 
stated in the House of Commons that unemployment on 
something like its present scale was likely to last for 
another ten years, but if he had said 100 years he would 
have been much nearer the mark. The reason for that 
was that from year to year we were finding more and more 
means of conducting industrial operations by mechanical 
methods with fewer and fewer men. More ways were 
being found for the individual man to increase his output 
to an alarming extent every day, and, as he had said on 
more than one occasion, he was convinced that science 
would put more men out of work than any Government 
would have the brains to put into work. Although that 
could be looked upon as @ very serious and a very terrible 
thing, the fact was that we had reached a stage in human 
development where we were able to afford a very large 
amount of leisure to the masses of our population, who, in 
the past, had not had the oprorvenity of enjoying any 
leisure at all, although we had not yet become used to 
conceiving that idea. That was therefore an aspect of the 
labour question upon which he wished to dwell. 

Continuing, Lord Melchett said that his own conception 
of this production of leisure brought about by the increased 
application of science to industry, and which could be 
expected to increase in the future, was that it could be used 
for the positive benefit of mankind. It was possible to 
regulate leisure within our own country in such a way as 
to obtain the maximum benefit from it instead of, as was 
the case to-day, making it one of the greatest evils that 
every afflicted the human race. It was a terrible thing to 
contemplate that we were bringing up a generation of 
young men and young women many of whom had never 
worked at all, who had never known what it was to have 
work, and who had never been subjected to the normal 
discipline of any sort of regular occupation, and, moreover, 
who had not had the opportunity of acquiring at an early 
age skill in any sort of trade. We were at the present time 
bringing up a generation of people who were accustoming 
themselves to a low standard of living based upon idle- 
ness, and who, in consequence, were developing the idea 
at the back of their minds that there was no place for them 
in the world, that there was no necessity for their existence, 
and that they might just as well be dead for all the world 
cared. That was a terrible thing to contemplate. These 
people were being underfed, they were not too well housed, 
and they were not developed as we should feel that 
citizens of this country should be developed. All this was 
tending to the breaking up of the national spirit or the 
national ideal, which should be ‘considered essential to 
the up-building of our national character. In these cir- 
stances it was going to be hard to fit these people into 
industrial life as their fathers and grandfathers were 
brought into it; and, moreover, we had to realise that 
this problem was not getting easier, but more difficult. 
During the year 1934, he was told, there would be 438,000 
boys and girls of fourteen leaving school and entering 
employment, as compared with 292,000 in 1932, That 
increase would continue and the peak would be reached 
in about 1937; therefore, a substantial improvement in 
industrial conditions was not going to solve this problem 
of the over-production of leisure. On the other hand, it 
was highly probable that between 1932 and 1937 methods 
would be devised—among others by some of those present 
that evening—which would have the effect of putting more 
people out of work than the increase in productive capacity 
would put into work. 

Every employer of labour on a large scale to-day, con- 
tinued Lord Melchett, is faced with the problem of deciding 
to perform his industrial operations with fewer men and 

ter efficiency or to keep on the same number of men 
and perform the operations with less efficiency and less 
economy. The majority of industrial employers would 
prefer to remain incompetent rather than put these men 
out of work, but in the large organisations which existed 
to-day decisions had to be made on questions of high 
policy and with great heart searching, and those respon- 
sible for these large organisations had made up their minds 
that their first duty to their industry and to their country 
was to be as efficient as possible, and to place on the 
nation as a whole the responsibility of solving this dread- 
ful question of unemployment, or, as he himself preferred 
to call it, the over-production of leisure. It was im- 

ible to conceive employers in every industry deliber- 
ately allowing themselves to become inefficient, however 
humanitarian or however sympathetic their reasons might 
be. If such were the case, the result for the nation as a 
whole would be disastrous ; therefore we were bound to 
assume that the result of this problem of increased effi- 
ciency was not a matter for the individual employer, and 
he himself had come to the conclusion that sooner or later 
we should have to organise the country in such a way as 
to shorten the hours worked, not, however, by shortening 
the number of hours per day or the number of days per 
week. Frankly, he did not believe we should be very 
much better off by working 5 days a week instead of 
5}, or 44 instead of 5}. After all, eight hours a 
day was a reasonable period of work for a normal man. 
What, however, could be done was to pool a man’s un- 
employment and leisure together in such a way that he 
would have, under an organised system, a month, two 
months’ or even three months’ leisure allotted to him as 
a definite part of his employment. The man would be 
required to sign off for that period, and then to sign on 
again under an organised system in which all workers 
would take part, but he should also be compelled to make 
profitable use of that period of leisure to improve his 
position intellectually and physically. 

At the present time the unemployed were wasting the 
leisure that was forced upon them, and were a great source 
of expense to the nation without any result whatsoever, 
but under an organised scheme such as he had suggested 
a very much larger number of people would be provided 
with work with a definite period of leisure of which they 
would be compelled to make profitable use. For instance, 
during the period of leisure, a subsistence rate of pay 
would be granted, but those who made the most profitable 
use of this period by improving their efficiency in the work 
in which they were engaged and in other ways—oppor- 
tunities for which also, of course, would have to be on an 
organised basis—would receive higher payments and 
rewards. If some such policy as this were adopted he 
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was convinced that in five years there would be a dramatic 
and real change in the educational and general outlook 
of the population of the country. Such a scheme would 
not cost any considerable sum of money as compared 
with the cost of unemployment to the country at the 
present time, when 75 per cent. of the population were 
working with a fortnight’s holiday each year, a most 
irrational system with so many unemployed. 

Undoubtedly there would be difficulties and obstacles, 
but he did not believe there were any which could not 
be overcome. There would have to be licensing and the 
exemption of certain key men from the general rule, but 
he believed that.such a system was the only solution to 
this fearful problem which was capable of sapping the 
most vital qualities upon which the nation had depended 
in the past. 








The National Physical Laboratory. 


Tue following notes summarise some of the reports 
in the general Report on the work of the National Physical 
Laboratory in 1932. 


ENGINEERING DEPARTMENT. 


Hardness Tests on Thin Metal Coatings.—A description 
is given of an apparatus which has been developed at the 
Laboratory whereby hardness tests can be carried out on 
very thin coatings, such as chromium plate. With this 
instrument accurate hardness tests can be made on 
deposited coatings only 4/10,000in. thick. Hardness 
tests on electro-deposited metal coatings have not hitherto 
been possible, and the method is already proving of value 
in industry. 

Resistance of Metals to Wear.—Abrasion of metals may 
be defined as the unintentional removal of the surface of a 
metal in service due to friction. It is this action which is 
responsible for the comparatively short life of machine 
parts, and, could abrasion be eliminated, it would be 
possible to make machines which would never wear out. 
In order to reduce friction and consequent wear lubrica- 
tion is resorted to, and it is known that, were perfect 
lubrication obtainable, no wear would take place. Such 
wear as occurs is due to the partial failure of lubrication. 
Thus the problem of wear falls into two parts: firstly, 
that of lubrication; and secondly, that of the wear of 
unlubricated surfaces. This second aspect also has direct 
applications in practice, e.g., the wear of railway tires 
and rails. The work here referred to deals with the second 
part of the problem, although a comprehensive programme 
of research on lubrication is also in progress at the 
Laboratory. A machine has been constructed in which 
rollers of the metal under test are pressed together with a 
known pressure and rotated either in the same or in 
opposite directions, so that pure rolling or pure slipping 
can be obtained. Also, by means of a gear, a combination 
of the two can be applied. After running the machine for 
some time the rollers are removed and weighed and the 
amount of wear thus obtained. In this way the effects of 
different factors in the problem are being investigated. 

Lifting Gear Components.—A Committee of the British 
Standards Institution is preparing standard specifications 
for many components of lifting gear. Practice in this 
branch of engineering has up to the present been extremely 
varied, and although most of the components in use are 
perfectly safe, many are far heavier than necessary, whilst 
very few have been designed to develop any particular 
stress. In the specifications now being prepared a com- 
plete range of components, including chains, rings, hooks, 
and joining links of various types designed at the Labora- 
tory, are embodied. All the designs are based on definite 
values of the maximum stress developed at the working 
load and tests both under static and repeated loads are 
being made to determine the actual strength of the com- 
ponents. 

Failure of Lifting Gear—This work, which has been 
carried out at the request of the Home Office in the 
interests of public safety, has been continued and extended 
during the year. The previous investigation of the cause 
of failure of wrought iron chains showed that the primary 
cause was embrittlement of the surface of the chain links 
due to the impacts suffered in service. The question as to 
whether a similar effect jexists in steel fittings, such as 
hooks, shackles, and rings attached to wrought iron chain, 
is being investigated. Intwrought iron the embrittlement 
so produced can be removed by suitable heat treatment. 
Such treatment may, however, be deleterious to chains in 
which the length must remain constant, e.g.,-in what are 
known as “pitch” or “ calibrated ” chains which run 
over sprocket wheels. An investigation in progress on 
this subject is indicating that, whilst heat treatment of 
such chains is inadvisable, the running conditions under 
which these chains are used do not normally cause surface 
embrittlement. The effect of heat treatment on fittings 
containing screw threads is also being determined. Experi- 
ments on the resistance of lifting gear components to 
repeated loading are also in progress. 

Surface Conditions and Fatigue.—Previous work at the 
Laboratory has shown that the surfaces of materials such 
as motor car suspension springs, railway springs, and 
unmachined high-tensile steel forgings are low in carbon 
content, and on this account have a much lower resistance 
to repeated loadings than they would if they were machined 
and polished. Machining and polishing, however, are 
laborious and expensive in commercial practice, and 
laboratory experiments are in progress in which a light 
carburising treatment is given to rolled spring plates in 
order to improve matters without recourse to machining 
and polishing. In one or two cases marked improvement 
in resistance to repeated loadings has been obtained by 
this method. 

Electric Welding of Structures—The Steel Structures 
Research Committee of the D.S.I.R. has authorised the 
Laboratory to carry out an extensive series of tests on 
welds made by a large number of welders, so that direct 
information will be available on the general reliabilit 
of electric welding as applied to structures. The wouk 
also includes tests on samples prepared by different 
electrode manufacturers as fang representative of the 
electrodes they can supply for structural steel work. 
A series of fatigue tests on weld metal and welded joints 
is also giving useful information. 

Lubrication.—Experiments have been continued on a 


series of oils to determine the maximum temperature at 
which they can be run under various conditions of load, 
speed, and clearance. Experiments have been made upon 
a bearing which oscillates in simulation of the small end 
of the connecting-rod of a motor car engine. It is found 
that the friction under these cireumstances is less than 
that of a bearing rotating at the same angular speed, 
and that the oil film is not readily broken. This may 
account for the long life of such bearings on an internal 
combustion engine, notwithstanding the difficulty of 
lubricating the gudgeon pin within the piston. The above 
tests were carried out with a view to improvement in 
the running of motor car and aircraft engines. In addition, 
one journal friction machine has been occupied in making 
measurements of the position of the journal within the 
bearing with a view to examining particularly the changes 
which occur just before the bearing fails by seizing. 
While the load is supported on a film of liquid lubricant 
the friction is small and the journal is considerably out 
of the centre of the bearing. When the oil is heated, so 
that its viscosity becomes less, the journal shifts towards 
the centre-of the bearing, and the oil film supporting the 
load becomes thinner. When fluid friction fails the journal 
and bearings are still kept apart by the very thin layer 
of lubricant attached to the surfaces. Finally, these 
films break and the journal seizes to the bearing. The 
maximum horizontal shift of the shaft is of the order 
of two one-thousandths of an inch, so that very accurate 
measurements are required to trace the shift as it occurs. 

Thin Sheet Metal Panels.—The development of all-metal 
aircraft has occasioned attempts to reduce weight by 
employing the sheet metal covering of wings and fuselage 
to carry part of the applied loads. The strength of a thin 
sheet under forces in its own plane is complicated by 
the oceurrence of buckling; large areas of unsupported 
sheet may thereby be almost entirely relieved of load and 
other portions of the sheet may be correspondingly over- 
loaded. The behaviour of thin panels in compression has 
been considered theoretically, and the results of tests 
now being made are in good agreement with the theoretical 
predictions. The results of both theoretical and experi- 
mental work are being compared with the results of tests 
on complete structures carried out elsewhere for the Air 
Ministry. 

High-speed Wind Tunnel.—In connection with the 
new high-speed wind tunnel which has been designed for 
the investigation of the properties of aerofoils at speeds 
approaching that of sound (750 miles an hour), work has 
been carried out on the inductive effect of a high-speed 
jet of air, and it has been found that with air supplied 
at a pressure of 50 Ib. per square inch to an annular jet, 
an induced stream of nearly six times the quantity of air 
can be maintained in steady motion at a speed of nearly 
750 miles per hour. The work is being continued with a 
view to obtaining still higher air speeds and also to investi- 
gate the conditions suitable for industrial applications of 
the principle. 

Metallurgical Analysis.—Methods of identifying elements 
in @ complex mixture by conducting chemical 
reactions on the stage of a microscope have been largely 
developed in certain laboratories, but have so far been 
little applied in metallurgical work. These methods have 
now been introduced into the Metallurgical Department 
and are found to be of great value in the examination 
of minute quantities of impurities in metals and in the 
study of products of corrosion, where it may be neces- 
sary to determine the nature of minute particles of the 
corrosion product. From this the work is being extended 
to the quantitative analysis of alloys and similar materials 
using only a very minute quantity of material; such 
methods of microchemical analysis, although in common 
use in biochemistry, are less familiar in inorganic analysis, 
but have great advantages in the saving both of time and 
material. A high standard of accuracy is obtainable, 
but the technique differs widely from that of ordinary 
metallurgical analysis. These methods have proved of 
great value in the research work of the Department. 
By means of them a complete analysis of an alloy can be 
carried out on an extremely minute piece of the material. 

Cracking of Boiler Plates.—In the further pursuance 
of research into the causes of failure of boiler plates in 
practice attention has been given to the action of alkaline 
solutions under high pressure on steel. In order to study 
this effect a special apparatus has been constructed in 
which specimens of boiler plate can be kept under stress 
while exposed to the action of caustic soda solution at 
boiler temperatures in a high-pressure vessel. The 
apparatus is automatic, so that the temperature and 
pressure are controlled whilst the stress on the specimen 
is kept constant, and its failure is indicated externally. 
The whole of the loading appliances are inside the high- 
pressure vessel. 

Wind Resistance of Ships.—In the work on the wind 
resistance of ships, which also affects the speed-keeping 
qualities of ships at sea, results are quoted in which the 
air resistance of a vessel can be reduced to 70 per cent. 
of its present normal value. The report also speaks 
of savings in speed varying from 0-25 knot for a high- 
speed vessel meeting a 20-knot wind, to 1-1 knot for a 
slow-speed ship meeting a 40-knot wind. 








ALTHOUGH the use of cemented-carbide tools has 
brought the machining of glass nearer to the level of 
machining of iron, steel, and other metals, even with 
the hardest and best ground cutting edge obtainable, 
the removal of surplus material is only obtained by fractur- 
ing tiny particles of glass away at the point of the tool. 
The lighter the cut and feed, and the better the condition 
of the tool, the better the surface finish on the glass. 
In no case, according to Machinery, is the finish superior 
to a ground glass effect. However, a large field of useful- 
ness is opened by results which have been achieved to 
date. It is not possible to machine any glass component 
to within such limits as are commonly demanded by 
engineers. Surfaces are usually a little concave or convex, 
and sharp corners have to be produced by following 
operations. Glass can now be machined to within reason- 
able limits of accuracy and finish, leaving final polishing, 
if necessary, to be carried out by the usual methods of 
grinding or lapping. It is probable that in the field 
of glass drilling much benefit will accrue from recent 








developments. 








The Mechanical Breakdown of 
Prime Movers and Boiler Plant.* 
By L. W. SCHUSTER, M.A., M.I. Mech. E. 


THE use of metallurgy in an investigation into failure in 
service has proved itself to be of inestimable value, but 
in the inquiry it cannot of necessity have the value it has 
in an investigation of a trouble during manufacture, 
where it is more often of paramount importance. It is 
perhaps superfluous to say that it is insufficient to know 
merely that a structure is faulty ; such knowledge should 
always be accompanied by knowledge of the amount by 
which the mechanical properties are likely to have been 
depreciated by the fault. It is essential that the metal- 
lurgist should be in close touch with all the facts of a case 
otherwise he may be seriously misled, and in consequence 
his reports be based on fallacy. 

Essentials in making an investigation of failure in 
service are :— 

(1) Knowledge of the working condit’ons to which the 
part has been subjected and of mishaps it may have had 
to encounter. 

(2) Knowledge of methods of calculating stress and 
of estimating how stresses are distributed. 

(3) Knowledge of methods of manufacture. It is 
common for failure to be traced to some faulty manipula- 
tion on the part of the makers, or to such a cause as 
casting stresses. 


After these, metallurgy is a most valuable adjunct in an 
investigation and is often indispensable. 

As a conclusion to these remarks attention is drawn to 
the danger of error that may arise in attempting to arrive 
at the cause of failure after only a cursory examination of 
a broken part. However many hundred failures of a type 
the author may have investigated previously, his expe- 
rience is that any attempt he may make to assign the 
cause of a particular failure before investigation is almost 
sure to be erroneous. 

Extent of Weakness Caused by Segregations or Blow-holes. 
—The extent to which a defect weakens material depends 
entirely upon the position of that defect and the form of 
stress to which the part is to be subjected. Obviously if 
a defect lies at a screw thread, a sudden change in section, 
or any other point of localised stress, and the part is 
highly stressed, the result is likely to be disastrous. 

1. Where a defect occurs at the centre of a member 
subjected to purely tensional stress and the stress is evenly 
distributed, the weakening effect is much the same as it is 
in a specimen undergoing tensile test and often of no great 
moment. 

2. Where a large defect occurs at the centre of a shaft 
in which the stress is mainly bending and twisting, the 
stress is greatest at the surface and very low at the centre, 
and may therefore be of little importance. 

3. When a large defect occurs at the centre of a steam 
turbine rotor it is situated at the part where the stress, 
which is mainly centrifugal, is greatest, and the defect 
becomes vital. 

It is often of the greatest importance to determine 
definitely where fracture has commenced, for two reasons : 

(1) After disaster to an engine through failure of a 
faulty part, it is common to find a mass of broken, twisted, 
and cracked members, such as pistons, cylinder ends, 
shafts, link motions, bolts, bed frames, &c. The authcr 
does not remember an occurrence of this kind where it has 
not been possible to make sure which part it was that 
failed first by finding a gradually creeping crack, say, at a 
connecting-rod bolt, that has failed and liberated the con- 
necting-rod and the piston. 

(2) Though, in an investigation of an individual part 
that has failed, there may be a metallurgical defect at the 
surfaces of a fracture, it by no means follows that the 
first crack has been set up at the defect, or that the prin- 
cipal cause of failure has Jain in the presence of the defect. 
A fracture is often made up of independent cracks, and an 
investigator should be able to deduce which crack has 
broken out first. The ability to ascertain the true cause of 
a failure sometimes depends on knowledge of the exact 
position at which it started; this may be found to be 
centred at a part of high stress or again to have avoided 
what appears to be a favourable starting centre. 

The study of fractures is also useful in assessing the 
degree of danger attached to a crack that develops in 
service. It is well known by those with experience of 
failures that a steel part subjected to fluctuating stress, 
when it has broken gradually in a transverse direction, 
shows a patch of smooth metal containing conchoidal 
markings with the starting point of failure as centre, each 
mark indicating the stage of progress of the crack at a 
particular stage. Cutting these markings at right angles 
will often be found radial markings or rays, which indicate 
the path along which the crack has progressed; these 
markings often result from a slight change in level, and are 
then referred to as ridges. The starting point of failure 
is thus as a rule easy to determine, and sometimes, but 
not as a rule, can be just as easily identified when the part 
is of wrought iron. At the part where final rupture occurs 
@ coarse crystalline patch is formed. 

It is remarkable how small the final area of rupture may 
be compared with the total cross section of the part; it 
may even be less than 10 per cent. of the total area. 

It is by no means uncommon for creeping cracks to 
start at two independent positions. A creeping crack does 
not necessarily extend radially from a single starting 
point on the circumference, but is often a continuation 
of a series of outbreaks from neighbouring points on the 
surface, the level of individual outbreaks being slightly 
different. 

Evidence of Hammering.—In the investigation of the 
failure of any mechanical part it is perhaps superfluous 
to say that one of the essential things that should be looked 
for is evidence of ill usage or maladjustment. For instance, 
it’ is common to find that cotter holes have been severely 
bulged owing to the mechanic’s excessive zeal with a 
sledge hammer when tightening up a key, or to the hammer- 
ing that has resulted in service from an ill-fitting key. 
Again, in a large percentage of cases marks produced by 
chattering in service are found on the parts; these are 





* The Institution of Mechanical Engineers, April 28th, 
1933.—Abstract. 
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frequently found on connecting-rod bolts, either at the 
surface of the shank, at the base of the head, or at the 
inner surface of the bottom nut; among other affected 
parts it is common to find that chattering has occurred 
between the neighbouring members at an end of a con- 
necting-rod or at a shank of an overhung crank pin. Such 
a happening gives distinct evidence that the parts have 
been loose, and have hammered against each other, and 
suggests that shock may have caused a reduction in life. 

Energy Required to Cause First Failure—The standard 
Izod test, in spite of its inherent shortcomings, is probably 
more useful than any other for indicating in a speedy 
manner which of several steels of the same tensile strength 
is the most suitable for an engine part. It records, how- 
ever, the energy required to induce a crack and propagate 
it across the specimen. In service, unless there is a jam 
or an untoward circumstance, a working member of an 
engine does not break suddenly through its mass; a skin 
erack is formed, and the extension of this across the 
section is gradual. When once an incipient transverse 
crack is formed, say, either from fatigue or shock, the 
for the present purpose may be considered to be little 
better than one that is completely ruptured. Izod tests 
do not therefore show to what extent there is danger that 
an incipient crack may result from shock in a given 
material, and the development of a modified form of 
impact test, recording the energy required to form the 
first visible crack, might well give very useful information 
to the engineer. 

It is certainly true that a crack when once started will 
develop more quickly in a non-ductile than in a ductile 
material, and that its progress will be retarded when the 
material is fibrous ; with such materials there is therefore 
a great possibility of discovery of the crack before ultimate 
failure. From this point of view the total energy for 
fracture given by the Izod test does bear some relation to 
what usually happens in practice. 

Unfortunately, if the test were to be made by applying 
blows of increasing intensity until the first visible crack 
was formed, the material would become cold-worked, and 
the test again fail to be representative. 

In the investigation of failures it is often essential to 
ascertain the extent to which the material has suffered 
as a result of being strain-hardened or otherwise cold- 
worked, and for this purpose the bend and Brinell tests 
are much used. If only the stresses have been applied 
uniformly the standard Izod test gives representative 
results, but unfortunately in a large number of instances 
the outer skin only of the metal has been work-hardened 
and the test cannot be utilised to the best advantage ; 
not only the thickness of the specimen, but also the 
cutting out of the notch, detracts from the result. 

A modified form of Izod test, to meet this condition also, 
would be of considerable service ; for*such a test thin 
specimens, though they are apt to givé erratic results, 
would necessarily have to be employed. 

Crank Shafts—As crank shafts probably provide 
matter of the most importance, they will be considered 
first. The more ordinary types of failure that take place 
purely through fatigue or overstress will not be dis- 
cussed. Likewise concentrations of stress at sharp fillets 
of the more usual form, a time-worn subject, will be left 
out of consideration, as will also failures due to malalign- 
ment; though the latter are only too frequent, the 
method of prevention is too obvious. 

An example relates to the pernicious habit too often 
adopted in factories of using water for cooling an over- 
heated bearing. This bad practice causes the skin of the 
shaft to be chilled, while the resulting contraction gives 
rise to severe circumferential tension. The latter sets up 
surface cracks, which if not turned off without undue delay 
gradually enter into the body of the metal, extending until 
the shaft breaks. 

The example illustrated in Fig. 
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concerns “‘ failure at fillets,” is given, as it relates to a 
special application. The shaft is from a gas engine, while 
a collar for the oil thrower is formed at the side of the web, 
making a sharp angle there, in order that the distance 
between the bearings may be a minimum. Apart from 
any undercutting by the turning tool that may occur at 
such a position, the design obviously causes a concen- 
tration of the bending stress across the web, in line with 
the top of the collar. The photograph shows how failure 
has been influenced by the design. The crack obviously 
commenced at the collar; from that point it started to 
take a circular and downward course, typical of web 
fractures. The alignment of the shaft had been good and 
the nominal stress low. 

The tapering of the end of a crank pin passing through 
the crank arm is not satisfactory ; it is difficult to obtain 
and maintain an accurate fit, and chattering of the pin 
within the crank arm is common. Again, in passing, it 
might be mentioned that experience has shown that a pin 
having a collar that beds against the side of the crank arm 
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the side of the crank arm, where examination cannot be 
made. Experience with mill engines has shown that the 
best service is obtained when the shank of the pin is 
enlarged in diameter ; the fillet should be flush with the 
face of the crank arm, or it leads to stress concentration, 
and a crack such as is depicted may result. 

As long as a crack, however formed, maintains a 
longitudinal direction, it is not dangerous. The main 
trouble is the non-metallic matter, which may work out 
of the opening into the bearing and cause overheating. 
Cracks formed thus are carefully marked and watched, 
and the engine can generally be run for many years 
without trouble. The danger arises when a crack turns 
off in a circumferential direction. The fillets at the end 
of a journal are usually the position where longitudinal 
cracks are diverted transversely. The transverse cracks 
do not necessarily break out first at the surface, but instead 
seem generally to form an abrupt extension of the longi- 
tudinal crack, over a considerable depth, the first point to 
turn often lying below the surface. For this reason a 
transverse crack may rapidly assume dangerous propor- 
tions, and when first discovered may be of appreciable 
depth. 

Observation of failures shows that the high local stress 
inherent in an oil hole in a crank pin may prove dangerous. 
Where there is a small hole in a member subjected to 
tension, theory, of course, shows that the stress at the 
edges of the hole at the mid-transverse section is aug- 
mented to three times the value of the applied stress away 
from the hole. This, however, applies only if the elastic 
range is not exceeded, and there is no redistribution of 
stress. 

In a pin without an oil hole torsion gives rise to shear, 
and bending stress to a simple compression stress at the 
side of the outer surface of the pin where the mouth of an 
oil hole, if present, would be situated. When, however, 
there is a hole they both lead to a tangential stress round 
the circumference of the hole, and the direction of fracture 
starting at an oil hole may be diagonal. 

Table I. gives a brief summary of the results of tests 
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Where a gap is made in the reat of the larger shafts 
to form the webs, it is usual for the metal to be tested for 
transverse weakness, the test specimens being made from 
the material between the webs. The plane through which 
the Izod and bend specimens are actually bent appears, 
however, to be left to chance, and a manufacturer can 
always choose the direction in which he will obtain the 
better test result. The manner in which bend and Izod 
specimens should be cut so as to pick out faulty material 
more certainly is shown by the drawing at the top of 
Fig. 2, while the way in which weakness due to drawn-out 
inclusions is likely to be shown up by a bend test is illus- 
trated diagrammatically by the inset marked A. If, on 
the other hand, the direction of bending is made towards a 
web, the grain will lie in the direction shown by the inset 
marked B, and the formation of a crack is assisted by the 
ends only of the threads of impurities. The author showed 
in an article some years ago that, when threads of 
impurities are present, the tendency is for lower results 
to be given by method A than by method B, 

Piped shafts and defects that seem serious are sometimes 
of little or no moment. The present example illustrates 
a form of piping that is of distinct danger, 7.e., one that 
extends as far as a solid web. Fig. 3 shows diagram- 
matically the method by which the particular crank shaft 
was forged from the bloom and the position of a pipe 
running through the right-hand web, the bottom of the 
crank pin, and the top of the right-hand journal. The 
pipe ran along the crank pin, and extended to the surface. 
It was ascertained after the shaft had been broken open 
that the cracks had started at the fillets, owing to local 
weakness caused by the pipe, and that they were not 
extensions of the pi 

The author’s company did not have the opportunity of 
examining the crank pin prior to the accident, but several 
reports had been received stating that it was in order. 
Marking like a lamination was eventually found where the 
pipe had broken out along the length of the crank pin. 
When the latter was broken open, a deep crack was found 





running from this mark to the interior of the pin. The 
g I 


TABLE 1.—T'ests on Models of Crank Pins. 


Number of reversals of stress for and position of the first crack. 





Type of test. Solid crank pin, 


a in. oil hole (124 per cent. of crank 
pin diameter). 


tin. oil hole (25 per cent. of crank 
Lsaal diameter). 





sin. diameter. 








made by the author in 1925 on models of crank pins sub- 
jected to reversal of stress, all specimens being strained 
similarly, the degree of strain in each direction being equal. 

The first sign of a crack was recorded by the aid of a 
magnifying glass. 

The tests were made well beyond the elastic limit, and 
do not purport to represent the true working conditions 
of a crank pin. They do, however, show considerable 
weakening due to a hole, whether perpendicular to the 
surface of the pin or inclined at an angle. Though in 
general the cracks were diagonal, even under bending 
stress, when the stress was torsional considerable dis- 
tortion took place at the sharp edge of diagonal holes, 
and in one instance longitudinal cracks were set up in 
spite of the absence of the oil groove. The tests as far as 
carried out tended to show that a diagonal hole was more 
harmful than a vertical hole. 

It is to be recorded that in results of tests published by 
Southwell and Gough,f in which hollow specimens, un- 
drilled and drilled with perpendicular holes, were subjected 
to fatigue in torsion, the drilled specimens showed only a 
small falling off in the fatigue value. Though the tests 
approached practical conditions more nearly than those 
just described, they still represent laboratory rather than 
service conditions. They did not purport to ascertain the 
strength of a drilled crank pin. The load was alternating, 
not unidirectional, and the diameter of the hole was only 
3 per cent. of that of the specimen. 

The authors of those experiments also showed theore- 
tically and experimentally that, though the normal course 
of fracture in a solid member is transverse, the drilling of 
@ hole tends to make the course diagonal. 

If the load acting along a connecting-rod is assumed to 
act at the middle of the pin, the greatest bending stress 
at the pin also occurs at the middle, é.e., the position of 
the hole. In practice, however, the load tends to be dis- 
tributed along the length of the brasses, and, for this 
reason and because of the increased intensity of stress at 
fillets, fracture of a solid pin nearly always takes place at 
a fillet. When the pin has an oil hole, fracture more often 
occurs in the body of the pin. 

A small oil engine crank shaft, which had fractured at a 
fillet of the crank pin, showed very aptly that though 
fracture may actually take place at a fillet, an oil hole in 
the pin may be a position of great danger. Longitudinal 
specimens had been cut along the length of the pin so 
that the metal near the oil hole might be tested against 
the metal away from it, to see whether the former had 
become strain-hardened in service. One side or two of 
these specimens passed across the oil hole; while the 
first specimen was being machined, it parted at a crack 
not previously noticed at the oil hole, and the second 
specimen when examined was found to contain a similar 
crack, penetrating nearly the whole section. | Clearly, 
transverse cracks of appreciable size had developed at 
either side of the oil hole. 

Precautions against the failure of drilled crank pins are 
to adopt a calculated working stress lower than that in a 
solid pin, to keep the diameter of the oil hole at a mini- 
mum, and to use ductile material that allows redistri- 
bution of stress. It might be added that a diagonal oil 
hole should not be too near the surface at the part where 
it passes under the fillet ; such a design also leads to con- 
centration of stress and encourages fracture. 








is unsatisfactory ; the design leads to a sharp corner at 


Hole perpendicular. 


Torsion 540 Longitudinal 11 | Longitudinal 
| and diagonal 
Bending 670 Transverse .. 11 Diagonal 





+ Philosophical Magazine, 1926, Seventh Series, Vol. I., page 
71. 





Hole at 45 deg. Hole at t 45 deg. 


Hole perpendicular. 


13 Diagonal at | 25* Diagonal 8 Diagonal at 
sharp edge | sharp edge 

44 Diagonal at 24 | Diagonal 6 Diagonal at 
sharp edge sharp edge 


+ This crack probably dev eloped, undetected, at an n earlier stage. 


whole depth of the surfaces of fracture was black with 
non-metallic matter, and the crack had, unknown to alli 
concerned, been in existence since the shaft was first run, 
thirty-one years previously. 

It is common when a shaft fails to find that the steel, 
has an unsatisfactory structure ; it is not always easy, 
however, to be certain that the failure has been due 
primarily to this cause; that depends on whether all 
shafts with this structure, when of similar design, have 
proved themselves unable to withstand the same load as, 
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and for so long as, similar shafts with a normal structure. 
Such evidence is not easy to obtain. Some evidence, how- 
ever, came to light some years ago that certainly tends 
to be convincing. In the past the author’s company has 


-had considerable trouble with a certain make of shaft, 


and a noteworthy fact is that the shafts were of various 
sizes, up to about 20in. at the swell for the fly-wheel. 
After a life of from fifteen to twenty years they invariably 
broke. In fact, a colleague of the author, happening to 
see one of these shafts at work and ascertaining its age, 
remarked that its doom was at hand, a prophecy fulfilled 
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within a few months. Though, in earlier days, many 
investigations were made, tensile tests and analyses only 
were relied upon, and no fault could be found. After the 
introduction of the microscope in investigations, each of 
the steels was found to be of excellent quality, but it had 
been incorrectly heat-treated ; the manufacturers, with 
mistaken zeal, in giving a so-called annealing treatment, 
had heated it at about 600 deg. Cent. for a period sufficient 
to globularise the pearlite, thus reducing the shock value. 

Experience shows that the boring of a shaft through the 
centre is invaluable, not only because it leads to the 
detection of initial fault, but because it enables the 
presence of a deepvcrack at a journal to be discovered by 
means of the oil that is to be seen trickling out at the ends 
of the bore. The wrecking of many engines has been 
saved by this means. 

Plain Shafts.—The failure of plain shafts, as of crank 
shafts, arises in the majority of instances from purely 
mechanical causes. The shaft of an electric motor became 
overheated at the driving end journal, where it broke at the 
middle. A ring of metal at the surface of the journal, with 
an axial length of lin., was found to be riddled with 
cracks }in. to fin. deep. As is well known, liquid brass 
will enter into the grain boundaries of steel, that is when 
the steel is highly stressed in tension at an elevated 
temperature. This actually occurred here; the cracks 
under the microscope were found to be intergranular and 
had been set up by the entrance of the molten brass. The 
high temperature which the surface of the shaft had 
reached was made evident by the microstructure. The 
steel contained 0-5 per cent. of carbon and the original 
structure was coarse. However much the shaft may have 
suffered mechanicaily, the formation of the numerous 
cracks could not have occurred in the absence of the 
molten brass. 

A spline shaft three months old is taken for another 
example. The splines lay at the end of the shaft, and 
fracture occurred at the inner end of the splines, a portion 
of the splined part, lin. long, becoming twisted through 
an angle of 18 deg. Transverse cracks were seen running 
round the base of the slots at: #he outer end of the twisted 
portion. At first it appeared that the shaft had been 
grossly overloaded. The investigation, however, showed 
that there were longitudinal cracks at the corners at the 
base of the splines. 

The shaft was made of an air-hardening nickel-chrome 
steel, and had been slotted for the splines before it was 
hardened, the bottoms of the splines being cut with 
sharp corners. Whatever procedure had been adopted 
for the hardening and tempering, the heat treatment 
resulted in the formation of the original longitudinal 
cracks, as the surfaces of the cracks made evident. 

The appearance of the longitudinal surfaces of fracture 
at once made clear that the cracks had not broken out 
during service, but had resulted from the heat treatment. 
It could even be traced that the course of their formation 
was longitudinal, not radial. During service they had 
become more open along the side of individual splines 
loaded in tension. It was traced that near the base of 
the slots the transverse cracks making up the multiple 
fracture had each been formed during service by the turn- 
ing round and extension towards one another of neigh- 
bouring longitudinal cracks.. Eventual failure resulted 
from lack of torsional rigidity. 

Connecting-rod and Crosshead Bolts.—Though con- 
necting-rod bolts may seem to be of small significance 
compared with the size of an engine, the author considers 
that they cannot be given too much prominence; they 
are, therefore, considered next. If a connecting-rod 
bolt fails; its mate is of necessity either broken or doubled 
over, and it is highly probable that the piston will be driven 
through the cylinder head, leading to a broken piston and 
cylinder, and to much other damage. At the same time, 
if failure is at the small end, it is highly probable that the 
connecting-rod will be driven against the bed-plate, 
and that the pressure on the shaft will cause the fracturing 
of the pedestal bolts, and it is possible that in consequence 
the bed-plate, the pedestal bearing housings, the crank 
shaft, and the connecting-rod will be either broken or 
damaged beyond repair. In fact, the failure of a bolt 
often leads to the total wreck of the engine. 

The failure of connecting-rod bolts is sometimes loosely 
ascribed to fatigue, and sometimes the erroneous state- 
ment is made that the stress due to tightening a bolt 
causes an addition to the working stress. Obviously, 
where the load is purely tensional, the total stress on the 
bolt cannot exceed the tightening-up stress; should it 
be more, the parts would automatically become slack. 
As the working load is imposed on the bolt, so is the initial 
load relieved, the squeeze of the parts held together 
being relieved by an equal amount. 

Though there are many causes of failure, the author 
deems that the following are of most importance :— 


(1) Insufficient tightening of a bolt, é.e., the initial 
stress is made less than the working stress. The bolt 
becomes slack under load and hammering takes place 
at the head and the bottom nut. The chattering marks 
on the shank or the head of a broken bolt have on 
countless occasions testified that the trouble has arisen 
from this cause. 

(2) Shear or bending stress. This may be due, 
first, to slackness of one of the bolts and the throwing 
of a bending stress on to the other ; second, to defective 
design, leading either to slackness of the bolts in the 
cap or the end of the rod, or to lateral movement of 
the components at the end of the rod; or third, to an 
uneven bearing of the head of a bolt on the foot of the 
rod. In engines of older design the second cause of 
trouble has not uncommonly resulted from weak design 
of the cap or the foot of the rod, when springing of 
the respective part has resulted. The faults under this 
heading may also lead to chattering marks, and an 
example in which they led to such failure is illustrated 
by Fig. 4. 

(3) Too vigorous tightening of a bolt, or the periodic 
tightening of a bolt beyond its elastic limit. Here 
should, perhaps, be included bolts with a cross section 
too small to withstand excusable excess of zeal on the 
part of the mechanic. Many engines have been wrecked 
from these causes. In the best oil engine practice 


precautions are taken so that any permanent stretch 
or twist may be detected. 

(4) An unsatisfactory method of manufacturing the 
bolt, 


Under this heading is included the formation of 


sharp corners that lead to incipient cracks during 
manufacture, or toa high working stress. Rough 
finish and the presence of-tool marks are also included ; 
these, besides leading to high stress, make the detection 
of incipient cracks difficult. Locking devices are also 
a prolific source of trouble. 


Though the causes of failure that have been described 
may be the most prevalent, several others are by no means 
rare. As the remedy for a trouble is generally obvious, 
only cases with some particular interest will be described, 
without mention of the extent of the consequential damage 
to the engine. 

The heat treatment of connecting-rod bolts during 
service is a matter that of late years has been much 
discussed. Though at one time the author’s company 
recommended treatment of the bolts of gas and oil engines 















Bolts not Provided 
with a Bearing 


Brasses not Keyed §& Surface within the 


to Foot of Rod. 
This Bolt was 
Bent & Fractured 
Owing to the Failure 
of the Other 


Brasses not Keyed, 
to one another 


ja 


Ss it 


Sie 
Brasses not Keyed Y yy yy 


to Cover Plate J —— 


THe Encincer” RR 


Fic. 4 


the practice had eventually to be stopped, not because 
it was intrinsically wrong, but because it was so often 
carried out in an unsatisfactory manner. The discon- 
tinuance of the practice caused a definite reduction in 
the number of failures. 

Other Parts of Engines.—Fig. 5 shows a connecting-rod 
which failed at the small end ; the trouble arose from weak 
design and maladjustment, the construction at the small 
end being shown in detail. The inherent weakness due 
to the sharp corners at the interior of the small end 
was enhanced by the presence of sharp marks from the 
slotting tool, one of which lay at the corner that failed 
first, and acted along its whole length as a starting line 
for the fracture. Further, the hole for the adjusting screw 
was situated close to the corner of the box that failed, 
the hole occupying one-third of the depth of the box. 
The sides of the box had been reinforced for the hole, 
but the reinforcement did not extend round the corner. 
The designer had overlooked the fact that, though the 
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corner of the box was clear of the hole, the metal there 
would be subjected to augmented stress, as the concentra- 
tion of stress fore and aft of a hole continues for a short 
distance away from the hole. This concentration of 
stress actually led to the formation of independent 
fractures, each starting abreast the hole, one on either 
side. The trouble was aggravated by a crude form of 
adjusting screw, which passed through a ferrule in such a 
manner that whenever an adjustment was being made 
the length of the ferrule had to be altered by an amount 
exactly equal to any movement given to the adjusting 
wedge, an impossible undertaking. In consequence, the 
parts had frequently been in wrong adjustment, and 
hammering had resulted. 

Another unsatisfactory design of the small end occurring 
in a semi-Diesel oil engine is shown by Fig. 6. One of the 
case-hardened adjusting screws, which was a loose fit, 
came adrift, lodged within the trunk piston and fouled the 
connecting-rod. The single lock-nuts originally fitted 
were only }in. deep, and they were not secured by a check 
plate, split pin, or other device. 

A common trouble a few years ago, still existing with 
gas and oil engines of old design, arose from the practice 
of making the big-end cap brass of cast gun-metal, without 
a steel reinforcing plate. The stresses arising from the 
inertia of the moving parts lead to fracture of the brass, 
and there is nothing to stop the partial or complete 
wrecking of the engine. Again, should the journal run 
hot and cracks be formed at the inner surface of the cap 











shows one such design, where, owing to breakage of the 
brass, the engine was partially wrecked. 
Fig. 8a shows a defective design that led to slackness 


of the piston and consequential trouble. A riveted end, 
such as is shown, prevents examination and makes the 
dismantling of the engine difficult, apart from its being 
poor practice to screw a rod into cast iron. When an 
end breaks off a piston-rod and lodges between the piston 
and the cylinder cover the result is liable to be disastrous, 
and @ rod that broke in this manner, owing to unsatis- 
factory design, is shown by Fig. 8b. The end of the rod 
had been reduced to an inadequate section for the lock- 
nut, and if the mechanic overtightened the nut, as is 
probable, he can scarcely be blamed. The rod contained 
no shoulder or cone against which the piston could be 
bedded. 

Turbo-alternators : Turbine Discs.—Some years ago 
there was an epidemic of dise failures, owing to disc 
vibration, the trouble more often occurring at the first 
wheel. As soon as designers had appreciated the danger 
the epidemic ceased, the usual remedy being to thicken 
the dise in order to keep its natural frequency clear of the 
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frequency of the impulses imposed by the steam from the 
nozzles. 

Rotor Failures.—The absence of failures in this country 
is due largely to the close supervision given throughout 
all stages of manufacture, the thorough system of testing 
forgings and making sulphur prints of selected exposed 
surfaces, and more especially the careful examination of 
the interior by means of a periscope placed within a bore- 
hole along the central axis. 

End Rings.—The failure of the end rings of turbine- 
driven generators is perhaps the next most serious, not 
only on account of the extent of the consequential damage 
to the machine, but on account: of the danger to life and 
surrounding property. : 

ilures have fortunately been comparatively rare 
during the last few years; first, because the manner of 
making good castings has received close study and is now 
better understood, and secondly, because the improve- 
ment in the quality of non-magnetic steels has led to the 
increased use of this latter material. 

Another type of failure of end rings experienced has 
been due to stress set up by flexure of the shaft. This 
caused small ‘pieces of metal to break from the lips of the 
rings and foul the rotor. The trouble, as soon as the cause 
was understood, was rectified by the simple but ingenious 
expedient of supporting the ring on a sleeve affixed to the 
rotor body, thus preventing the communication of move- 
ment to the ring from the end of the shaft. 

Turbine Blades.—As to treat usefully the causes of the 
failure of blades would require more space than can be 
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given in this paper, and the recital of a few examples 
would serve no useful purposes, this subject is not entered 
upon. 

Steam Boilers : Failures of Plates from Purely Mecha- 

nical Cause.—A study of the fracturing of boiler plates 
shows that faulty manipulation during manufacture of 
the boiler accounts for more failures in service than does 
faulty material. It is, in fact, not uncommon to find 
serious cracking of plate of excellent quality. To ascertain 
the cause of the trouble when a plate has failed is often 
helpful in determining to what extent reliance can be 
placed on the remaining plates of the boiler. It is not 
proposed to deal with grooving, corrosion troubles, and 
the overheating of metal caused by scale or insufficient: 
circulation. These either are too common for mention or 
they form a specialised subject. 
A prolific cause of failure is ill fitting of the plates at a 
joint, and the consequential drifting, heavy caulking, and 
flogging of the ends to which resort is taken to remedy the 
initial fault. 

Merciless caulking at lap edges is in itself another cause 
of failure. The ill fit of plates leads to the drifting of rivet 





brass, an extension of the latter is inevitably fatal. Fig. 7 





holes and to the use of excessive pressure during riveting. 
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It is common to find that cracks at rivet holes have been 
set up in consequence. Evidence that metal has been 
work-hardened is obtained conveniently from Brinell 
readings and Izod tests. 

Another cause of failure at lap-jointed longitudinal 
seams is lack of circularity. This, with the breathing of 
the boiler, leads to cracks. Similarly, the excentric pull 
due to the use of a single butt strap may lead to the same 
result. 

To relieve longitudinal seams from breathing stresses is 
most easily effected by the use of double butt straps. 
These are, however, not always fitted with due care. 

Chemical Embrittlement of Boiler Plates.—An interesting 
cause of failure of plates, where stress plays an important 
part, is chemical attack that leads to intergranular 
cracking or embrittlement. From the point of view of 
those who are interested in boilers, it is an unfortunate 
fact that this is a subject that has been surrounded with 
so much prejudice. The embrittlement of plates has 
been known to metallurgists in this country for many 
years, one well-known work being published by Andrew* 
im 1913, while earlier experiments still are described by 
Stromeyer.t In more recent years the attention of engi- 
neers has become focused upon the subject as a result of 
the wide publicity given to the researches carried out in 
America by Parr and Straub, their first report being dated 
January, 1917. The question, unfortunately, for a period 





heads to be broken off rivets at the affected seam or seams. 
The fact that the rivets, as well as the plates, may have 
been overstressed is by no means remarkable ; it is only 
to be expected. What is remarkable, however, is that 
cracks in the rivets near broken heads have on each 
occasion been found to be intergranular. That is sure 
proof, first, that this form of intergranular cracking is not 
dependent upon the quality of the steel used, and secondly 
that some agency has been at work that is not present in 
the usual boiler seam. The liability for more than one 
boiler of a group to fail with the same peculiar feature, 
though the individual boilers may be of different age and 
the steel used also different, is further proof. 

6. This type of failure is easily imitated in the laboratory 
by immersing a stressed specimen in boiling caustic soda, 
when it breaks after a few days with an intergranular 
fracture. Under these circumstances cracks are formed 
at atmospheric pressure ; in the joints of boiler plates in 
service the author has encountered them where the 
pressure has been only 120 Ib. per square inch. In America 
they have been found to occur at 30 Ib. per square inch. 

As boiler plates are subjected to an elevated temperature 
it is only to be expected that the failure of a plate that has 
been overstressed will in service be assisted by ageing. 
Though claims have been made that, when a plate has 
been strained and aged, particular forms of stress can lead 





to intergranular failure, the author has never found cracks 


TaBre II. 


Metal cold - worked 
Metal cold-worked by being | by means of hammer 
bent backwards and for- blows, the area being 


Metal bent back- 
wards and forwards 
through an angle of 


Metal notched and broken by a single 
blow while at a temperature of 





Desig- wards; aged at 275 deg.C. reduced by 22 per 
nation | for } hour; notched and | cent.; aged at 275 25 deg. till broken, 
of steel. | broken by a single blow | deg. C. for $ hour; while at a tempera- | 
| when cold. notched and broken ture of 275-300 deg. 
by a single biow C. aa -\- 
when cold. 275-300 deg. C. 300-330 deg. C. 
A Finely crystalline fracture. | Finely crystalline | Fibrous fracture. | Fibrous fracture. | Fibrous fracture. 
| ‘Transgranular ; three speci- fracture. Transgranular; three | Transgranular ; two | Transgranular ; three 
mens examined; in one | Transgranular ; one specimens exam- | specimens exam-/| specimens exam- 
specimen one of the cracks specimen ~ exam- ined. | ined. | ined. 
passed round a single ined. } 
.grain at a part where . | 
pearlite completely sur- 
rounded the grain boun- | 
daries. | 
B | Fibrous, partial cup and | Finely crystalline | Fibrous fracture. | Finely crystalline | Fibrous fracture. 
cone fracture. fracture. Transgranular. fracture. | Transgranular. 
Transgranular. No cracks found. | ‘Transgranular. } 
| 
Cc Crystalline fracture. Crystalline fracture. _ Fibrous partial cup | Crystalline fracture. | Fibrous fracture. 
| Brittle. Brittle. and cone fracture. | Brittle. | Transgranular. 
Transgranular. Transgranular. No cracksfound. | Transgranular. 
Neumann lamelle. Neumann lamelz. | 
D Crystalline fracture. Crystalline fracture. | Crystalline partial | Fibrous fracture. | Fibrous fracture. 
Brittle. No cracks found. | Brittle. cup and cone frac-| No cracks found. | No cracks found. 
Transgranular. ture. 


passed into the political arena, and especially in America 
fierce arguments took place between two interested parties. 
On the one side stood certain sellers of water treating 
plants, who, because alkali was used in their plants, would 
not admit that the use of chemicals could cause the crack- 
ing of plates in boilers, and on the other gtood certain 
boilermakers, who desired to detract attention from bad 
workmanship by putting the blame upon the feed water. 
Though, as a result, alterations to the design of boilers 
have been considered, the controversy has, even in this 
country, left a certain amount of uncertainty of opinion 
on the part of those not in direct touch with all sides of 
the question. 

Since, when a boiler plate has failed and chemical 
embrittlement is being considered as a possible cause of 
failure, some bias may always enter into the views ex- 
pressed by the various interested parties, it has been con- 
sidered that an impartial review of the more important 
facts might usefully be included in the paper, especially 
as the subject does not appear to have been treated upon 
in any previous paper laid before an organisation of 
mechanical engineers in this country. 

Naturally, this kind of failure can take place only below 
the water level or at a part to which the boiler water may 
reach as a result of ebullition or priming, and at which it 
can become highly concentrated. The facts as the author 
has experienced them differ in no respect from those 
found in America. They may be summarised as follows :— 


1. The usual crack in a boiler plate is cross-granular, 
and therefore where intergranular failure is found some 
abnormal circumstance has arisen. 

2. Intergranular fracture takes place only when the 
plate has been overstrained by some such cause as faulty 
construction or excessive riveting pressure, or when the 
plate is subjected to a concentration of stress, say, at an 
initial crack at a rivet hole. In America normal riveting 
pressures have been found to be sufficient to set it up, but 
the author has always found that where the riveting 
pressure has not been excessive some other fault has 
existed. 

3. A network of intergranular cracks is formed, if locally 
only round the main line of fracture. Though in an 
ordinary case of failure a crack may happen to travel along 
a grain boundary here and there, this is not in itself 
evidence of chemical attack. 

4. It is usual to find a dark oxide scale at the landings 
near cracks, and sometimes traces of a white deposit 
giving an alkaline reaction. As, in plant other than boilers, 
intergranular cracking can be caused by a large number 
of chemicals, the author recognises that, in boilers, 
though caustic soda may be the most prolific cause of the 
trouble, it is not necessarily the only cause. He therefore 
has always preferred the term “ chemical embrittlement ” 
to the American “ caustic embrittlement.” Again, though 
the word ‘“‘ embrittlement ’” may be open to some objec- 
tion, its application to this class of failure is well under- 
stood and its use is therefore retained. 

5. It is common when plates fail in this manner for 


* “ Trans.,” Faraday Soc., 1913, Vol. 9, page 316. 
{ J., Iron and Steel Inst., 1909, Vol. 79, page 404. 


Transgranular. 


other than transgranular in sound material that has been 
strained and aged in the absence of chemical attack. 
Naturally, however, if material contains oxide or other 
impurity at the grain boundaries, or has a defective 
structure, intergranular cracks may be formed. Even 
when extensive cracks are formed over the whole of the 
landing, but not made visible by the camera, the cracks 
are transgranular if there has been no chemical attack. 
It would therefore be difficult to visualise why an 
embrittled plate should be so widely and rapidly affected 
as it is, if ageing alone were the cause of the trouble. 
Likewise it would be difficult to explain the large number 
of instances where rivets and plates fail together with the 
same form of crack, be it transgranular or intergranular. 

The author has never been able to reproduce inter- 
granular cracks near the affected parts of boiler plates 
that have failed by ‘‘ embrittlement ’”’ in service, i.e., 
when the attempt has been made independently of chemical 
agency. With the tests made by alternating bending it 
is difficult to produce cracks sufficiently fine for the course 
to be established completely, but no tendency for the 
course to be intergranular has been traced. In an instance 
where a plate broke in service at the landing with pro- 
nounced intergranular cracks, by aid of a Wéhler fatigue 
testing machine fine cracks were produced within the 
joint, as close as possible to the affected part. These were 
always cross-granular and no sign of intergranular weak- 
ness was shown. If the cause of the failure in service had 
been overstrain and ageing, the course of fracture in the 
test specimens should equally have been intergranular. 

Among tests made to notice the course of fracture is 
the following series, in which four qualities of steel were 
used, the results being given in Table II. 

A.—Steel from a boiler used later to illustrate failure by 
intergranular attack, being taken from the second boiler 
to fail (C, 0-16 per cent.; Mn, 0-69 per cent.; S, 0-042 per 
cent.; and P, 0-040 per cent.). 

B.—Steel from a plate believed to be of good com- 
mercial quality (C, 0-11 per cent.; Mn, 0-58 per cent.; 
S, 0-034 per cent.; and P, 0-049 per cent.). 

C.—Steel plate forged from an ‘“‘ Armco” iron bar 
(Mn. 0-06 per cent.; S, 0-039 per cent.; and P, 0-002 per 
cent.). . 

D.—Defective steel (C, 0-23 per cent.; Mn, 0:88 per 
cent.; 8, 0-079 per cent.; P, 0-113 per cent.; and N, over 
0-020 per cent.). 

These were subjected to the tests described in Table ITI. 

Where no cracks were found the course of fracture could 
not be ascertained. All these methods of ageing failed to 
produce intergranular cracks. In the single instance where 
a crack passed round the boundary of one grain, pearlite 
lay completely round the grain boundary. A trans- 
granular crack passing round a single grain is at no time 
typical of an embrittlement crack. 

Reference should perhaps be made to a very pertinent 
research by Rosenhain,$ who subjected plates to stress 
for 5} years in air at a temperature of 300 deg. Cent., in 
order to ascertain whether intergranular cracks would be 
formed ; no cracks, however, developed. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 


A. ©. Wiexman, Ltd., Coventry, request us to say that a 
Lidkoping centreless grinding machine will be on demonstration 
between May 15th and 19th at their works. 


THe GeneraL Evecrric Company advises us that Dr. M. L. 
Kahn has been appointed chief engineer of the Engineering 
Department at Witton Works, thereby taking over the duties 
hitherto performed by the late Mr. R. Orsettich. 


ComBusTION ENGINEERING, Ltd., Aldwych House, Aldwych, 
W.C.2, .have decided to place the laboratory services of the 
company at the disposal of all interested, and is issuing a book- 
let which gives a brief survey of the services offered, 


Unrtep ENGINEERS AND FounpeErs, Ltd., has recently opened 
a London office at 9, Victoria-street, Westminster, 5S.W.1. It 
represents the interests of Glanmor Foundry Company, Ltd., 
Llanelly Foundry and Engineering Company, Ltd., Taylor 
and Sons, Ltd., and Thomas and Clement, Ltd., all of South 
Wales. 








CONTRACTS. 


Tur Lonvon Exvecrric Raiway Company has placed a large 
order for Mazda lamps with the British Thomson-Houston 
Company, Ltd. 

Dorman, Lona anv Co., Ltd., have been awarded the 
contract for the Regal Theatre, Canterbury, in which 200 tons 
of steel will be used. The steel will be in position in five weeks 
from the time of starting. 


BeLLiss AND Morcom, Ltd., Birmingham, inform us that 
during the past three months they have received orders for 
fourteen compressors, most of them motor-driven, the | N 
however—a 10,000 cubic feet rotary compressor—for the New 
Kleinfontein Company, Ltd., 8.A., is driven by a steam turbine. 
An order for two 1200 kW steam turbines and surface condensing 
plant has been received from the Grah town Municipalit 
South Africa. 

C. A. Parsons anp Co., Ltd., of Newcastle-on-Tyne, have 
received from Messrs. Martin and Co., of India, the order for a 
steam turbine of 4000-kW capacity, complete with alternator 
and condensing plant, for the United Provinces Electricity 
Supply Company, Lucknow. The unit will generate three-phase 
current at 3300 volts, and will work with steam at 250 Ib. pres- 
sure, the condenser maintaining a vacuum of 27-4in., with 
cooling water at 85 deg. Fah. 

Arias Dreset Company, Ltd., London, has recently received 
an order for two engines each developing 625 B.H.P. to be 
installed in a new twin-screw vessel to be built by Henry Robb, 
Ltd., for Coast Lines, Ltd., and an’ order for one engine of 725 
B.H.P. to be installed in a coaster to be built by Scott and 
Sons, Bowling, Glasgow, for the Canterbury Steamship Com- 
pany, r+ ae Som Zealand. A further order comprises twin- 
screw engines totalling 660 B.H.P. to be installed in a large grain- 
carrying barge for the Red Barge Line, Montreal, for service in 
the Great Lakes. The engines for the first two vessels are being 
built in Glasgow by British Auxiliaries, Ltd., whilst the engines 
for the last vessel mentioned are being built at the company’s 
Stockholm works. 

Tue L.M.S. Rar.way Company announces that in connection 
with the permanent way renewal programme for the current 
year, contracts for a total quantity of 70,000 tons of steel rails 
have been allocated among British manufacturers, as follows :— 
Steel Company of Scotland, 1820 tons; Shelton Company, 
6680 tons; Lancashire Steel Corporation, 6880 tons; British 
(Guest, Keen, Baldwins) Iron and Steel Company, 7550 tons ; 
Barrow Hematite Steel Company, 12,800 tons; United Steel 
Companies, 18,850 tons; Cargo Fleet Iron Company, 1320 
tons; Dorman, Long and Co., 2230 tons; Skinningrove 
Iron Company, 580 tons; Colvilles, Ltd., 11,290 tons. The 
total length of track to be relayed, re-railed, and re-sleepered 
on the L.M.S. this year amounts to 596 miles. 
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Mr. J. G. Asquirn.—We offer our condolences to William 
Asquith, Ltd., Halifax, who, so soon after the death of Mr. J. 
W. Asquith on March 29th, have to deplore the death of his 
eldest son, Mr. John Green Asquith, who died on Friday last 
after an operation. Mr. Asquith, who was only twenty-three 
years of age, was rapidly making a place for himself in the 

usiness, and was very popular with his colleagues and the 
works employees. He was educated at Marlborough and had 
travelled extensively on the Continent. 


Scno.arsuips.—The Manchester City Council is again 
offering a number of scholarships tenable in the Faculty of 
Technology of the University of Manchester. Successful 
candidates are required to follow a full-time course leading to 
the degree of Bachelor of ical Sci in the College of 
Technology, and matriculation or its equivalent is an essential 
qualification. For students who have been engaged in industry, 
and who have attended part-time day or evening classes, the 
scholarships are of the value of £100 per annum: while for 
students leaving secondary or central schools the value is £60. 
Both classes of scholarships are tenable for three years. 


A Researcu AND DrvELopMEeNT Lecrure.—The first of a 
series of ‘* Research and Development” lectures, instituted 
by the British Science Guild for the purpose of directing atten- 
tion to the importance of research—both purely scientific and 
technical—and the ulilisation of its results in the service of 
mankind, will be ae by Sir Harold Carpenter, D.Sc., F.R.S., 
Professor of Metallurgy in the Royal School of Mines, in the 
Carpenters’ Hall, Throgmorton-avenue, E.C.2, on Tuesday, 
May 16th, at 4.30 p.m. The chair will be taken by the Right 
Hon. Lord Melchett. The subject of the lecture will be ‘‘ Metals 
in the Service of Human Life and Industry.” Tickets, for which 
there is no charge, are obtainable on application to the secretary, 
British Science Guild, 6, John-street, Adelphi, Londen, W.C.2. 


Guass BorrLe-MakinG MacHIneRy,.—At a meeting of the 
Society of Engineers (Incorporated) on Monday, May Ist, 
Hal Gutteridge read a Sapee on Glass Bottle-making 
Machinery, in which, after discussing the machinery required 
for the weighing and mixing of the glass-making materials, 
he dealt with the equipment for the continuous feeding 
of the furnaces and the mechanism employed with modern oil- 
fired regenerative furnaces in connection with the reversing of 
the direction of flow of the hot gases and secondary air and the 
changing over of the burners. Rn exhaustive review was given 
of the various methods of preparing the gob of glass for the gob- 
fed hi including the uses red arrangements of the 
plunger, sleeve, paddles, cups, &c., with particulars of the 
patents covering them. The gob-fed bottle-making machine 
was described in detail and the forming of the bottle traced 
throughout the machine. The construction and the movements 
of the suction machine were discussed and the methods employed 
in this t of hine were ed with those of the gob- 
fed machine. The various methods employed automatically 
to transfer the formed bottles from the machine to the lehr 
were examined, together with various types of lehrs, and the 
improvements that have taken place in recent years. The 




















author gave references to the patents covering most of the 
devices described throughout the paper. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of prices of the materials mentioned below will 


f.o.b. steamer. 


The Trade Agreements. 


THE new trade agreements announced lately 
vith Denmark and Germany, and the impending agree- 
ments with the Argentine and Norway and Sweden, mark 
, turning point in the economic history of this country, 
is they represent the first fruits of bargaining with 
tarifis—a weapon of which this country is only just 
learning the use after having relinquished it for nearly 
eventy years. There can be no doubt that the new trade 
igreements should improve this country’s export trade, 
although there may be more than one opinion as to whether 
we have received all the benefits we might reasonably 
have expected. In its negotiations the Government has 
evidently paid great attention to securing an increased 
export outlet for British coal. The Danish agreement 
provides that British coal and iron and steel shall be 
admitted free in return for concessions regarding the 
imports into this country of Danish agricultural produce. 
It has been stated that as a result of conversations which 
have taken place between the two nations, it is hoped that 
the exports of British iron and steel to Denmark will be 
doubled. This is a somewhat nebulous statement, since 
it is not apparent what figure is to be taken as a basis. 
In the case of Germany also the coal trade will benefit by 
having its export quota increased from 100,000 tons per 
month to 180,000 tons, with the somewhat faint prospect 
of a further expansion. This agreement has aroused 
considerable criticism from the coal trade, which points 
out that in 1930 Germany imported 410,500 tons per 
month, but that in February last year the quota was 
reduced to 200,000 tons per month, and in the following 
April brought down to 100,000 tons. It must be remem- 
bered, however, that there is no restriction upon the bunker 
coal sent to Germany or upon the imports of British coal 
into the German free ports. The agreements with the 
Argentine Republic and with Norway and Sweden had not 
been published at the time of writing, but it is understood 
that the former will provide for a loan of £10,000,000 by 
this country. It is stated that this money is to be used 
to liquidate some of the commercial debts owing to British 
traders, who, owing to the exchange restrictions, have 
been unable to secure payment of goods exported. This 

a move in the right direction, and will be weleome by 
some of the British iron and steel firms, both manu- 
facturers and merchants, who are in this position. It is 
estimated that under all the agreements British coal 
exports should be increased by 4,000,000 tons per annum. 


America and the Steel Markets. 


The iron and steel markets have been rather more 
active this week, following the lull in business arising from 
the American crisis, and it would seem that buyers abroad 
have reached the conclusion that whatever effect the 
depreciation of the dollar may have upon American steel 
prices, it will not be apparent for some time. It is obvious 
that the American steel makers are too uncertain of the 
position to enter into commitments, and are adopting a 
cautious policy. This is not surprising, since it will be 
some time before they can form any certain estimate of 
the effects of the new national policy upon their costs, 
to mention only one of the problems they will have to 
face. When the policy of the American Government 
regarding its currency was announced, the first impulse 
of export buyers was to discover if American steel could 
be bought at cheaper prices than those ruling before the 
crisis, and as a consequence American manufacturers were 
inundated with inquiries. In this respect their position 
was precisely the same as that of the British makers when 
Great Britain went off the gold standard. A large pro- 
portion of the inquiry received on these occasions is 
always of a “‘fishing”’’ nature, and of the remainder 
only a small proportion is likely to develop into business. 
In this country there have-been no signs of the develop- 
ment of American competition in the home market, 
although, of course, there is a steady trade in special 
descriptions of steel, which has survived the tariffs and 
the depreciation of the pound, and may increase under 
the new conditions. 


The Cartel Sales Offices. 


The announcement made last week that the 
European Steel Cartel would establish sales offices at the 
end of May to control the sales of a number of descriptions 
of steel was not unexpected. The negotiations to this end 
which have been in progress between the steel makers of 
France, Germany, Belgium, Luxemburg, and the Saar 
have been a disturbing influence in the market for the past 
eight weeks. Early in February it was announced that 
the Cartel had decided to establish sales offices in order 
to put an end to the reckless competition between the 
competing Continental steel industries. Previously, the 
Cartel had merely concerned itself with the fixing of pro- 
dluction quotas for the various national industries asso- 
ciated in the organisation. Judging from its effects, it 
would seem that the announcement was ill-timed, since 
the chief result was to hamper business. There was a time 
when buyers rushed to purchase on a hint of producers 
combining to obtain control of the market. Those days 
are long past, and the only effect of such a movement now 
is to cause buyers at home and abroad immediately to 
adopt a cautious attitude. So many Cartels have been 
formed and so many of them have broken down that 
buyers to-day are always inclined to doubt the ability 
of the manufacturers to carry out their plans. In the 
present instance the long negotiations support this view, 
and now that it has been announced with a flourish of 
trumpets that the sales offices are to be put into operation 
in &@ month’s time, the markets have received the news 
with apathy. The selling offices will control the sales and 
prices of hoops and strip, plates, bars, semis, joists, and 
sections. The most interesting report regarding the 
intentions of the Continental steel makers is that they 
propose to advance prices generally and to adjust them to 
particular export markets, and that Great Britain is to be 








favoured with especially low quotations. As it is reported, 
however, that the Continental steel makers have made up 
their minds for a price of £3 gold for steel bars, which is 
several shillings higher than the price ruling at the 
moment, it would seem that their ambitions in the matter 
of prices err, if anything, on the optimistic side. 


Midland Pig Iron Prices Advanced. 


The demand for pig iron seems to be gradually 
improving, but the producers have to contend with the 
determination of consumers to buy small quantities suffi- 
cient only for their immediate needs. No doubt the know- 
ledge of the existence of considerable stocks of pig iron in 
this country encourages buyers in this policy ; but at the 
same time it is exasperating to producers. The most inter- 
esting development of late has been the change in some 
Midland iron zone prices, whilst the basis prices have been 
kept unaltered. The quotation for Derbyshire No. 3 
foundry in Burnley, Preston, and Blackburn has been 
advanced from 67s. to 69s.; and for Northamptonshire 
No. 3 foundry to 67s. 6d. In the Bradford, Halifax, 
Shipley and Leeds district the price for Derbyshire No. 3 
has been advanced to 66s., and of Northamptonshire 
No. 3 to 64s. 6d. In the Bolton, Bury, Wigan zone, 
Derbyshire No. 3 is now quoted at 68s., and Northampton- 
shire at 66s. 6d. Five zones have been constituted for the 
South of England. Of these, in the King’s Lynn, March, 
Ely district the quotation for Derbyshire No. 3 will be 66s., 
and for Northamptonshire No. 3 62s. 6d.; whilst in the 
zone between that district and the Thames Derbyshire 
will stand at 70s. and Northamptonshire at 66s. 6d. In 
the district south of the Thames Derbyshire iron will be 
quoted at 72s. and Northamptonshire iron at 68s. 6d. 
Although the zone system has been adopted by the 
North-East Coast and Midland pig iron producers, there 
are still consumers who dislike it, and it is possible that this 
is one of the reasons why they are so reluctant to buy in 
substantial quantities, or to place forward business. On 
the whole, however, reports from most of the districts 
indicate that buying in the last half of April has been on a 
larger scale than during March. 


Finished Steel Materials. 


Although the demand for steel from the ship- 
yards, the engineering works and the structural steel 
mills is below normal, it remains steady and conditions 
have improved sufficiently to give promise of an expansion 
in general steel requirements in the not distant future. 
The demand arising from the recent shipbuilding orders 
is beginning to appear, and some of the Scottish works 
are busier on plates and sections than they have been for 
some time. The rail makers also are more actively engaged 
than at any period this year. The L.M.S. Railway 
orders for 70,000 tons of rails have, of course, improved 
the position of the British works. They have been 
distributed amongst the producers in the different districts 
as follows :—Steel Company of Scotland, Ltd., 1820 tons ; 
Shelton Iron, Steel and Coal Company, Ltd., 6680 tons ; 
Lancashire Steel Corporation, Ltd., 6880 tons; British 
(Guest, Keen, Baldwins) Iron and Steel Company, Ltd., 
7550 tons; Barrow Hematite Steel Company, Ltd., 


12,800 tons ; United Steel Companies, Ltd., 18,850 tons ; 
Cargo Fleet Iron Company, Ltd., 1320 tons; Dorman, 
Long and Co., Ltd., 2230 tons; Skinningrove Iron Com- 


pany, Ltd., 580 tons; and David Colville and Sons, Ltd., 
11,290 tons. The works at Barrow have been busily 
engaged on the production of rails for some weeks, and, 
in any case, it was expected that the rail mill would remain 
in operation until well into May. This new order will 
enable them to carry on for a further period. Business 
in general steel materials has been moderately active, 
and there has been some buying from stockholders. In 
the Midlands competition between the steelmakers and 
the re-rollers has been keen, and there has been some 
revival in business in Continental material. The quotation 
for Continental steel bars is a few shillings below that of 
similar British material. The same conditions rule 
in the Glasgow district, but the Scottish re-rollers appear 
to be holding their price firm at £7 5s. for the home trade, 
and nominally at £6 10s. f.o.b. Glasgow, although con- 
cessions are said to be obtainable on the latter price in 
order to meet Continental and English competition. 


Improving Indian Demand. 


Business with India in engineering materials 
last year was disappointing owing to the economy 
measures by the Indian Government, and British engineer- 
ing firms which normally supply a considerable proportion 
of that country’s requirements suffered in consequence. 
During the last few months, however, there has been a 
revival in buying, and both the railways and public works 
departments have placed some important contracts. 
It is not surprising that keen competition has been 
experienced from Continental works, the nature of which 
can be gauged from the fact that the German firm of 
Krupps took an order for axles at more than £20 below 
any other tender. British engineering concerns, however, 
have held their own, and the Vulcan Foundry, Ltd., 
secured an order for fifty-six large locomotive boilers, 
and an order for a smaller number was placed with the 
North British Locomotive Company, Ltd. The Indian 
purchases of wheels, axles and tyres have also been an 
encouraging feature of the market. In this case, however, 
the associated English makers and the makers in the 
Continental Cartel lost an attractive order to the 
Hungarian works, which are independent of any associa- 
tion. These works also took an order for locomotive 
boilers and locomotive cylinders. The development of 
this competition is causing some concern, both here and 
on the Continent. Other orders for wheels and axles, 
however, have been taken by British firms. As was 
announced recently, Braithwaite and Co. (Engineers), 
Ltg., have taken the contract for the Nerbudda Bridge, 








Export quotations are 


and also have secured a contract for the Chambal Bridge. 
This firm, it is understood, will provide a proportion 
of the fabricated steelwork for the new Storstrom 
Bridge, the contract for which has been given to Dorman, 
Long and Co., Ltd. 

The Rise in Tin Prices. 

The rapid advance in the price of tin may be 
attributed to excited buying from America, although other 
events have also exercised an encouraging effect upon 
the market. The International Tin Committee, which met 
last week, announced that output would continue to be 
limited to 334 per cent. of the agreed figure of capacity. 
As the Byrne Scheme, which provided for this restriction, 
will cease to operate at the end of May, the announcement 
that the curtailment would be continued had a good effect 
upon the market, as it means that the restriction will be 
maintained at the same rate as for the past year. One 
consequence of the heavy American buying is that it has 
been difficult to cover sales made in London to America 
by purchases in the East, as the selling quotas of the pro- 
ducing companies did not provide for so sharp an increase 
in demand. Consequently, premiums of between £13 and 
£14 have been asked for Straits tin. After the sharp rise 
in prices a reaction would not be unexpected, nor, indeed, 
unwelcome, as the upward movement has been too fast 
to be healthy. The end of the month statistics showed 
an improved position, the visible supply being down 
925 tons, while the carry-over in the East was reduced 
by 875 tons. 


Copper. 


American buying has been the chief charac- 
teristic of this market, although at the advancing prices 
Continental consumers have shown rather more interest, 
and British users also have bought a certain amount of 
metal. Buying on this side of the Atlantic, however, has 
been limited to comparatively small parcels. On the 
other hand, American buyers seem to have plunged into 
the market, although it is probable that the larger pro- 
portion of this metal was bought as an investment or as a 
hedge against the depreciation of the dollar. It is possible, 
therefore, that much of this copper will find its way back 
to the market when holders see an opportunity of realising 
a profit. It should not be forgotten that before the 
American crisis consumers in that country were under- 
stood to have covered their requirements for several 
months ahead. In France also users were only interested 
in delivery over the second half of this year. There has 
been no fundamental change in the condition of the copper 
trade, which would require even a small proportion of the 
copper which is now being purchased in the United States. 
Naturally, in the face of such a demand, the producers 
increased their prices for electrolytic copper; but later 
dropped them again to the equivalent of about £36. 
One of the effects of the new position in the copper market 
is that, instead of the mines ceasing production for a time, 
it is proposed to reduce output to 10 per cent. capacity. 


The Average Metal Quotations. 


The advance shown in the following London 
Metal Exchange average quotations for April in copper, 
tin, lead, and spelter, do not represent a sound upward 
movement. In fact, in the case of copper and tin, which 
show an increase respectively of £1 7s. and £8 16s. 3d., 
the movement may be attributed almost entirely to the 
heavy buying by the Americans, as a result of their 
financial upheaval. Lead and spelter, which were almost 
unaffected by the American movement, have registered 
an advance of only a few shillings. The quotations for 
April are as follows :— 





STANDARD COPPER Cash £29 12 5 
3 Months. £29 16 6 
Settlement £29 12 9 
ELECTROLYTIC COPPER einen 5 £33 19 4 
ELectrotytTic Wire Bars £34 5 1 
Best SELECTED COPPER .. Ieee £32 14 4 
STANDARD TIN .. .. Cash £158 0 4 
3 Months,. £158 15 1 
Settlement £158 0 3 
( For shipment the current month d £10 17 5 
For shipment the third ict 
LEAD month 4 : . £11 2 & 
Mean £10 19 114 
Settlement £10 i7 6 
For shipment the current month £14 19 0} 
For =e the third following 
SrPELTER mont: ae “Aa steer andes = ae £15 1 7} 
Mean ie £15 1 7% 
Settlement £1419 7 


The German Copper Industry. 


An ancient German industrial concern has passed 
as a result of the liquidation of the Mansfeld copper 
mines of the Hartz Mountains. A new company, the 
Mansfelder Kupferschieferbau A.G., will be established in 
its place. This reconstruction terminates the history 
of this company as @ private industrial enterprise. The 
firm was probably the oldest company in Europe, 
and had traded under the same title since the thirteenth 
century. The new company will be controlled by the 
Government. Since 1930 the Reich has paid heavy sub- 
sidies to maintain the German copper mines in operation, 
as they have suffered heavily through the depression in the 
copper market. The monthly output of eopper at the 
Mansfeld mines varied between 3500 and 4500 tons per 
month. The freight rates for raw copper through 
Germany to Switzerland as well as for finished copper 
products from German factories to Switzerland have been 
reduced by 30 per cent., in spite of the protests of the 
Swiss aluminium industry. The latter is finding it in- 
creasingly difficult to prevent the use of copper in the 
place of aluminium. This is a reversal of the movement 
which took place when the price of copper was at a high 
level. 
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PIG IRON. 
Home. Export. 
£ -*., a. S @. a; 
N.E. Coasr— 
Hematite Mixed Nos. .. 219 0.. 219 0 
No. 1 we bs a wee 219 6 
Cleveland— (D/d Tees-side Area.) 
No. 1 St oT ere <= 3 0 
No. 3 G.M.B. ee ght ut 2 6 
No. 4 Forge tes Bae ee 
Basio 313.4. 
MIpDLanps— 
Staffs.— (Delivered to Black Country Station.) 
North-Staffs. Foundry... 3 6 0.. 
” » Forge 7m. We 
Basio sade 3. a, S. 
Northampton— 
Foundry No. 3 8. 26; 
Forge .. : - fae Oy: 
No. 3 Foundry $5 Bii®-e 
Forge Fa Or 
ScoTLanp— 
Hematite, f.o.t. furnaces 3 6 0. 
No. 1 Foundry, ditto 2 a oe 
No. 3 Foundry, ditto 2. &. Os 
Basio, d/d 219 0. 
N.W. Coast— 
{ 3 15 6d/d Glasgow 
Hematite Mixed Nos. ..- 4 0 6 ,, Sheffield 
| 4 5 6,, Birmingham 
MANUFACTURED IRON. 
Lancs.— Home. Export. 
Crown Bars 915 0. 
Best Bars 10 6&6 O. 
8. Yorxs.— 
Crown Bars 915 0. 
Best Bars 1015 0. 
MripLanps— 
Crown Bars 8 6 eR BB etol Or @ Oe 
Marked Bars (Staffs.) .. 12 0 0.. 
Nut and Bolt Bars 712 6to 8 5 0 
ScoTLanp— £. ed. oo * 
Crown Bars S45 -@:. 9 5 0 
Best 10 56 O. 915 0 
N.E. Coast— 
Common Bars 950. 815 0 
Best Bars te 10 6 O. 915 0 
Double Best Bars 1015 0. 10 0 0 
STEEL. 
LONDON AND THE SoutH-— Home. Export. 
£8. d. raniage: & 
Angles 810 0 ha te @ 
Tees 9.10.0 2. 8 7 6 
Joists sie¢é. 776 
Channels. . si 815 0 712 6 
Rounds, 3in. and up 910 0 8 7 6 
a under 3in. Sm 0. “= 
Plates, jin. (basis) 9.6.4. 715 0 
ae Fae 950. 8 0 0 
aaa 910 0. 8 5 0 
a 2 aaa 915 0. 810 0 
sip aie: .. Oy turers 8 5 0 
NortH-East Coast-- 
‘ cé: &: £ s. d. 
Angles eh ee 7 2s 
Tees , 7 o> 8 7 6 
Joists 815 0. (a 
Channels. . - 812 6. 7123 6 
Rounds, 3in. and up oF 6 CG ¢S 
* under 3in. 610 0. 6 0 0 
Plates, jin. (basis) 815 0. 715 0 
fein. .. 9.9.9 - 8 0 0 
fin. .. G:F: D » 8..5 0 
fein. . 910 0. 810 0 
Soe wsiiris 9 2 6. 8 5 0 
Boiler Plates, jin. 815 0. 715 0 
MipLanps, aND LEEDS AND DistRIcT— 
£ s. d. £ s. d. 
Angles 8 7 6. 7 7 6 
Tees OF > S:. 8 7 6 
Joists 815 0. Fey = 
Channels. . yee 812 6. 712 6 
Rounds, 3in. and up D Vass! cite Sy 6 
be under 3in. 610 Oto7 0 0 6 7 6 
Plates, iin. (basis) i006... 715 0 
Ns fsin. .. o i268 8 0 0 
erqeiey ss a ae 8 5 0 
on ee 912 6 810 0 
és Sis pp sk 9-2 ics 8 5 0 
Boiler Plates, jin. 226: SB. 2.56 0 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
Steelmakers: Joists, 22s. 6d.; plates and sections, 15s. 





| 
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Current Prices for Metals and Fuels. 














STEEL (continued). 


Home. Export. 

Giaseow anp Districr— = a @. £ os. d. 

Angles oe 8's oe 

Tees S. .2« 6... @® 7 6 

Joists 815 0. se. Be 

Channels. . yon, #12 6. 7 nO 

Rounds, 3in. and up eee 5G. 8 7 6 

pe under 3in. Fe © 

Plates, jin. (basis) 815 0. 715 0 

%» ete OO Ou. 8 00 

ee tin. .. O56 @. 8 5 0 

» fein. .. 910 0. 8 10 0 

svt Let mpage 2 9 2 6. 8 5 0 

Boiler Plates. . oe OF 715 O 
SourH Wass AREA - 

£ s. d. £ s. d. 

Angles Srur7Tne ? T Fussy 

Tees ate ale o 7¢€ 

Joists 8°96 “O'. a. .o 

Channels. . 8126. 7:08 a 

Rounds, 3in. and up O.2.¢6.. §, 76 

esi under 3in. Pe 6 00 

Plates, jin. (basis) S:’7? Gin 715 0 

ove fpind< vs ie ae ae 8 0 0 

o» aa 976. 8 5 0 

” fein. .. . a es 8 10 0 

ne ee co a? a > eh 

IRELAND— BeLFAsT. Rest oF IRELAND. 

£ s. d. £ s. d. 

Angles 812 6. 815 0 

Tees 912 6. 915 0 

Joists , ee. 9 2 6 

Channels. . - 6 S97 4... 9 0 0 

Rounds, 3in. and up Sas ©. 915 O 

mf under 3in. FOR ol, 7... @ 

Plates, jin. (basis) eh Se ee 9 2 6 

em... 6 ©. 9 7 6 

tin. .. i. PP 9 1..6 

fein. . Oo. «0... 917 6 

és Beds edt «el eR Ry 915 0 

OTHER STEEL MATERIALS. 

Home. Export. 

Sheets. £ «<a. £s. d. 

10-G to 13-G., f.o.r. - = we 8 0 0 

14-G. to 20-G., d/d. o. 6.6... 8 56 0 

21-G. to 24-G., d/d. 910 0... 8 10 0 

25-G. to 27-G., d/d. aes oe ue 9 2 @ 


The above home trade prices are for 10-ton lots and over ; 


4-ton to 10-ton lots are 5s. per ton 
10s. per ton extra ; and under 2-ton 


extra; 2-ton to 4-ton lots 
lots 30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G. 


Home. Ce, 
10-ton lots and up 11 5 
4-ton to 10-ton lots 11 10 
2-ton to 4-ton lots 11 15 
Under 2 tons 12 15 


d. 


oof 


0 


Export ; £16 7s. 6d., c.i.f. duty paid India. 


Tin plates. 


£10 10s., f.0.b. other markets. 


20 by 14 basis, f.o.b. Bristol Channel ports, 15s. 6d. to 16s. 
Tin plate bars, d/d. South Wales works, £4 15s. 


Billets. 
Basic Soft (25-41%C.) .. 
» Medium (0-42% to 0-609 


a (1% C. and up).. 
Soft (up to 25% C.), 500 tons an 
100 tons 
Rails, Heavy, 500 ton lots f.o.t. 
Light, f.o.t. A 


” 


” 


Hard (0-61% to 0-85% C.) 
(0-86% to 0-99% C.) 


geese eee 
%C.).. 612 6 
» ee HD 

oe ot me 

.. 812 6 
dup.. 5 0 0 
we. “eS 

ee ae oe | aa, 
2 


FERRO ALLOYS. 


Tungsten Metal Powder Pes 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 
Specially Refined . 
Max. 2 p.c. carbon 
A ”» »  Ilp.c. carbon 

»  0:70p.c. carbon 

carbon free .. 


°° 


Metallic Chromium 

Ferro Manganese (per ton) 

Silicon, 45 p.c. to 50 p.c. 

os ” 75 p.c. 
Vanadium 
Molybdenum.. .. .. 


, Titanium (carbon free) 
Nickel (per ton) 
Ferro Cobalt 


1/104 per lb. 

1/74 per lb. 

Per Ton. Per Unit. 
£22 15 
£21 15 
£21 0 


0 
0 
0 


£33 10 0 10;— 
£36 5 0 12/6 
£40 2 6 15/- 
Lid. per Ib. 
2/8 per lb. 
£10 15 0 home 
£12 9 O scale 5/6 p.u. 
£18 9 O scale 6/9 p.u. 
12/8 per lb. 
6/3 per lb. 
10d. per !bL. 
£240 to £245 
7/3 per ib. e 








Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 
Official Prices, May 3rd. 






CorpPeR— 
Cash .. aa £31 5 Oto£3l 6 3 
Three months .. £31 7 6to £31 & 98 
Electrolytic wliwb csterstee) LG'S Ole S86 dB. -0 
Best Selected Ingots, d/d Bir- 
mingham Fe £34 15 0 
Sheets, Hot Rolled £61 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 943d. 94d. 
A Brazed (basis) 94d. 94d. 
Brass— 
Ingots, 70/30, d/d Birmingham £31 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 83d. 83d. 
% Brazed 103d. 103d. 
TIN— 
Gaels iiisie eshte £173 15 Oto £l74 0 6 
Three Months .. £174 7 6to£I74 lO O 
Leap.. £ll lt 3to £11 8 9 
SPELTER Poa £14 16 3to £15 3 4 
Aluminium Ingots (British) £100 n 
SCOTLAND. 
LANARKSHIRE Export. 
(f.0.b. Glasgow )—-Steam .. 14/6 
* Ell 14/— to 14/5 
He J Splint .. 14/6 to 14/9 
AYRSHIRE 
(f.0.b. Ports)—Steam 1l/-to 11/9 
Firesaire— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 11/6 to 12/- 
Unscreened Navigation 12/— to 12/6 
LOTHIANS— 
(f.0.b. Leith—-Best Steam 11/- 
Secondary Steam .. 10/9 
N.W. Coast-— ENGLAND. 
Steams 17/6 to 18/- 
Coke 20/— to 21/- 
NorTHUMBERLAN D— 
Best Steams .. 13/6 
Second Steams 12/6 
Steam Smalls. . 8/6 
Unscreened 12/- to 12/6 
Duraam— 
Best Gas... 14/6 
Foundry Coke 13/6 to 15/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 27/-- to 28/- 
South Yorkshire Best .. 23/~- to 24/- 
South Yorkshire Seconds 18/— to 21/- 
Rough Slacks. . .. 8/6 to 9/6 
Nutty Slacks.. .. .. .. 7/-.to 8/6 _ 
Furnace and Foundry Coke (at ovens) 12/3 
CaRpDIFF— SOUTH WALES. 
Steam Coals : 
Best Smokeless Large . . 19/6 
Second Smokeless Large 19/—to 19/44 
Best Dry Large : 18/9 to 19/3 
Ordinary Dry Large 17/9 to 18/6 
Best Steam Smalls 13/9 to 14/- 
Ordinary Smalls 11/6 to 12/6 
Washed Nuts. . By 20/— to 32/ 
Foundry Coke (Export) 20/6 to 36/6 
Furnace Coke (Export) 15/- to 17/6 
Patent Fuel “e 21/- 
SwansEA— - 
Anthracite Coals : 
Best Big Vein Large .. 35/— to 38/6 
Machine-made Cobbles. . 35/— to 48/6 
Nuts 37/6 to 48/6 
Beans 28/6 to 32/6 
Peas éHHW. dwiikwrOY 19/- to 20/- 
Breaker Duff Rubbly Culm. . 8/6to 9/6 
Steam Coals : 
Large... 18/— to 20/6 
Seconds .. 18/- to 20/- 
Smalls 11/- to 13/- 
Cargo Through .. 16/— to 17/6 
FUEL OIL. 
Ex Ocean Installation. New Duty to buyers 
account Min. 100 tons 
Furnace Oil (950 Gravity). . 300 
Diesel Oil 3.12 6 
MANCHESTER— 
Furnace Oil (950 Gravity).. 36:0 
Diesel Oii ..  .. EP ag ° 3:17 6 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Steel Trade Organisation. 


Ir has taken iron and steel makers in five 
countries nearly a year and a-half to settle amongst them- 
selves the conditions under which foreign orders shall be 
distributed, and the difficulties that have had to be over- 
come suggest that it will not be so easy as is generally 
imagined to bring about similar agreements in other 
industries, though the questions arising out of a participa- 
tion in the foreign steel trade are probably more com- 
plicated than are those met with elsewhere. It was hoped 
that the long series of meetings to determine the con- 
ditions under which the sales comptoirs were to be 
organised would have terminated with that held in Brussels 
last week. The only point now remaining to be settled is 
the revision of quotas claimed by Germany when the 
export trade reaches a total of 10,000,000 tons a year. It 
has been decided to avoid temporarily this pitfall by 
limiting the duration of the comptoirs to a minimum of 
two years in the belief, apparently, that the total of 
foreign trade necessary for a revision will not be reached 
in that time. Originally the minimum period was to have 
been five years, corresponding with the duration of the 
Steel Cartel, and by reducing the period to two years any 
member of the comptoir may withdraw on giving previous 
notice, in which event the sales arrangement will ter- 
minate. Before even they will sign agreements for other 
than steel strip, which gives them a specially favoured 
quota, Belgian steel makers are asking for a definite 
assurance that their present total participation of 29 per 
cent. shall not fall below 26 per cent. in the event of quota 
revision, and as it was found impossible to conciliate the 
German and Belgian claims at the last meeting, another 
is being held at Luxemburg during the present week, when 
it is believed that this divergence of views will not be 
allowed to stand in the way of a final settlement. In that 
case all the sales offices will come into operation on June Ist. 


Colonial Trade. 


The Colonies have been looked upon as offering a 
means of supplying France with practically all the raw 
material she needs and of absorbing a sufficient quantity 
of manufactured products to make up for any loss of 
trade elsewhere. The idea of a self-contained Empire 
explains the former attitude of the French towards world 
problems. Money was spent lavishly on the construction 
of roads, railways and harbours, and in endeavouring to 
expand the production of essential materials for home 
industries. The Colonies suffer more than the rest of the 
world from the crisis, because they depend for their pros- 
perity on particular products for which there is at present 
no demand, and their value as suppliers of raw material 
to home manufacturers is now regarded as a matter of the 
distant future, while there is a growing scepticism as to 
the ability of native populations to become customers for 
goods for which they can have very little practical use. 
This conviction that the economic importance of the West 
and Equatorial African Colonies has been much over- 
rated has turned French attention to a solution of the more 
important European problems, but, nevertheless, the 
Government is preparing an Imperial Conference with a 
view to co-ordinating the interests of all the Colonies and 
those of the mother country in the hope of increasing com- 
mercial exchanges within the Empire. Interest is kept 
alive in the Colonies on account of the vast field it offers 
for engineering enterprise. These opportunities, however, 
depend upon an active economic development of new 
territories, which has not kept pace with the costly work 
already carried out in Africa. For some time past 
suggestions have been put forward that the only way to 
deal effectively with the vast problem of opening up the 
Continent of Africa is for all the Colonial countries to pool 
their resources and work together in equipping and 
developing the Continent as a whole. 

Skilled Craftsmanship. 

An “ Exhibition of French Quality ” is to be held 
in Paris in December next with the object of counter- 
acting the influence of mass production which, though less 
marked here than in some other manufacturing countries, 
has nevertheless tended towards an automaticity that 
may have reduced the quality of individual craftsmanship 
in those industries in which machinery is mainly employed. 
All branches of industry will be represented at the Exhi- 
bition, where nothing will be shown that does not reach 
a standard of quality approved by an expert committee. 
Engineering products of all kinds will be included to 
demonstrate French workmanship and invention. In the 
past, French reputation was founded on the quality of 
luxury goods, and observers of the present trend of events 
see that this reputation must be maintained, and extended 
to other industries, if the country is to secure a larger share 
of international trade. In the mechanical branches of 
industry especially the situation is regarded as precarious 
through the scarcity of skilled hands, to the extent that 
while more than 300,000 men are out of work there is 
actually a dearth of good machine tool operators. This 
arises from the fact that foreign labour supplied a large 
proportion of skilled mechanics, and when the crisis was 
followed by State intervention requiring that preference 
should be given to French workmen the foreigners left 
the country and employers have now to rely upon the 
supply of home labour. There is an elaborate apprentice- 
ship system which ought to produce a sufficient supply of 
skilled hands. Professional schools are maintained by 
municipalities and industrial corporations and by contri- 
butions from the State and from employers, but those 
employers who have shops of their own for training 
apprentices are relieved of the tax imposed for the main- 
tenance of professional schools. All the railway companies 
and the big engineering firms have their own arrangements 
for training apprentices, but in many cases employers who 
provide for apprentices experience difficulty in securing 
exemption from the tax. Apprenticeship at the factories 
has therefore not extended, and has even declined, and the 
professional schools have fewer students than are justified 
by the importance of the industry. Propaganda in favour 
of giving more prominence to the training of youths for 
the mechanical industries is being carried on simultaneously 
with the efforts to establish a definite standard of quality 
for French products. 


} other for supplying a current of fresh air to the duct. 


British Patent Specifications. 


When an @ tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
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INTERNAL COMBUSTION ENGINES. 


389,559. November 5th, 1931.—Mrans ror THE SupPLy TO 
INTERNAL COMBUSTION ENGINES OF MIXTURE AND AIR, 
Louis Renault, of 8 and 10, Avenue Emile Zola, Billancourt, 
Seine, France. 

According to this invention, two centrifugal blowers are 
provided, one for eupplying an over-rich mixture of fuel and 
air to the motive fluid admission duct of the engine, and the 
An 
inlet pipe A for distributing the explosive mixture to the cylinder 


N°? 389,559 








B of the engine is supplied from an admission pipe C provided 
with a regulating valve D. The pipe C is connected at its free 
end by a pipe E to a centrifugal blower F, which is adapted 
to supply a current of fresh air under pressure to the admission 
pipe C. Within the pipe C there is a pipe G communicating 
at its other end with a centrifugal blower H, the suction tube 
of which is connected to a carburetter J, whereby a supply 
of over-rich mixture from the carburetter may be furnished to 
the admission pipe C._-March 23rd, 1933. 


DYNAMOS AND MOTORS. 


389,767. October 27th, 1932._BrusH HoLpERs ror Dynamo 
Exrectric Macutnes, The English Electrie Company, Ltd., 
of Queen’s House, 28, Kingsway, W.C.2, and James 
Cooper Wilson, of The Abbey, Great Haywood, Stafford. 

The type of brush holder to 
which this invention applies is 
that in which the brush is 
pressed on to the commutator 
or slip-rings by a compression 

spring placed between the brush . 

and a cylindrical adjustable F 

plunger normally retained in 

position axially by a pawl from MY 

which it may be released by 

partial rotation. The object of 

the invention is to provide a 

compact holder having a long 

spring. The brush A is guided 
in the box at the lower end of 
the holder B. The tubular 
plunger C is closed at its upper 

end by the stop D, having a 

knurled head and a portion 

driven or screwed into the end 
of the tube and held in place 
by a rivet E. Extending in- 

wardly from the stop D is a 

projection F in the form of a 

double cone, the upper part of 

which is closely embraced by 
the end turn of the coiled com- 
pression spring G, which is thus 
secured to the stop. For adjust- 
ing the spring pressure the plun- 
ger C is made to slide through 
the guiding part H of the brush 
holder. The pawl J secured 
to the guide H by a rivet K may be a flat spring blade lying in 
the V groove L and engaging serrations M on the tube.—March 
23rd, 1933. 


389,570. November 28th, 1931.—Ianrrion Apparatus Suirt- 
ABLE FOR INTERNAL COMBUSTION ENGINEs, Robert Bosch 
Aktiengesellschaft, of 4, Militarstrasse, Stuttgart, Germany. 

In order to render the effect of armature reaction negligible 
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in the magnet of electric magnetos for ignition purposes, the 
pole shoes may be made to extend so far round the armature that 
they almost touch each other, and so form a magnetic shunt 





for the path of the lines of force through the armature. In the 


for ignition apparatus having a rotary. magnet, the long exten- 
sions of the pole shoes usually entail a large waste of sheet 
metal. This is avoided, according to the invention, by providing 
a bridge A of magnetic material arranged between the pole 
pieces so as to be in magnetic parallel with the core carrying the 
armature winding.— March 23rd, 1933. 


SWITCHGEAR. 


389,463. 
Siemens-Schuckertwerke 
Siemensstadt, Germany. 

According to this invention for the production of an approxi- 
mately homogeneous electric field in the vicinity of the opened 
contacts in their switched out position, the vacuum switch con- 
tacts are surrounded by electro-static protective annular bodies 
having surfaces which form a continuation of the parallel 
surfaces of the switch contacts, when the latter are open, and 
the potential distribution among which always coincides with 
the potential existing in the switch. The metal plates A and 

B bent in the middle lie in a line with the conductors C and D 

to be interrupted. Between the plates A and B there are rings 


RIC SWITCH, 
of Berlin- 


September 4th, 1931.—A Vacuum ELy 
Aktiengesellschaff 








E and F of insulating material, which, together with the plates, 
form an air and vacuum-tight closed casing. The casing is 
held together by means of bolts G. The bent-in portion 
of the plate A is provided with a perforation to receive 
the movable switch contact H, and is closed in an air 
and vacuum-tight manner by means of a covering plate 
J. To the inner surfaces of the insulating rings E and F there 
are concentrically fastened ring-shaped protective bodies 
K, L and M, which consist of a conducting material. The 
central body L is mounted symmetrically in relation to the 
central plane running parallel to the metal plates A and B, 
and is supported in the separating joint between the rings 
E and F. Two pages of the specification are devoted to an 
explanation of the principle involved.—March 6th, 1933. 


TRANSMISSION OF POWER. 


389,722. August 10th, 1932.—TRANsMIsSION OF ELECTRICAL 
ENERGY BETWEEN ALTERNATING CURRENT NETWORKS OF 
DIFFERENT FReQueEeNcIEs, Aktiengesellschaft Brown, 
Boveri et Cie., of Baden, Switzerland. 

The object of this invention is to enable two A.C. networks 
coupled together through rectifiers to be controlled so that power 
can be transmitted over the D.C. line in either direction by 
using two rectifiers at each end of the line. One of each pair of 
rectifiers is a grid-controlled rectifier, and the other an uncon- 
trolled unit. A is a three-phase network which is to be coupled 
with the network B. Both the rectifiers C and D and the 
rectifiers E and F are interconnected in 8-connection. Further- 
more, the cathode of C is connected to the cathode of F, and 
the cathode of D to the cathode of E. The rectifiers C and F 
are provided with controlling grids, which are so controlled in the 
rhythm of the frequency of the network A or B that in cyclic 
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succession they allow the passage of current for the anodes 
which follow one another in the phase. When the energy is 
directed from the network A to the network B, it will flow over 
the uncontrolled rectifier D to the continuous current network G. 
The continuous current voltage of this network thus applied 
to the controlled rectifier F, overcomes the A.C. voltage induced 
in H, and causes the flow of a current in the rectifier F. This 
current in H as the result of the grid control flows cyclically 
through the polyphase winding, and is transmitted inductively 
to the winding J, and flows to the network B. As it is directed 
oppositely in any winding to the voltage induced therein by 
the network B, it transmits the energy of the network A to 
the network B. In the opposite case the energy flows from the 
network B over K, E, C, L, M to the network A. As each 
rectifier group associated with one network consists of two 
rectifiers, it is possible to place each pair of rectifiers in a common 
casing.— March 23rd, 1933. 


TRAMWAYS AND RAILWAYS. 


389,662. April 19th, 1932.—TRaMWAY AND OTHER VEHICLE 
Brakes, John Goad Smithson, of Oakdale, Alvechurch, 
Worcester. 

This invention comprises the combination of a magnetic 

brake arranged in series with the driving motor of a tramcar 

or other vehicle, and automatic means for short-circuiting the 
magnetic brake when the motor is driving the vehicle, the 
magnetic brake being brought into action when the regenerative 
current developed by the motor reaches a predetermined value. 
The driving motor A or each motor is adapted for use also as a 
regenerative brake, the motor used for this purpose usually 
having the characteristics of the shunt-wound type in that 
the field strength can be varied irrespective of the current in 
the motor armature. The magnetic brake B, or a number of 
such brakes, is arranged in series with the motor, and is provided 
with a contactor C, whereby the magnetic brake can be short 
circuited. There is also a polarised relay for controlling the 
contactor. The relay comprises an electro-magnet carrying a 





case of stationary armatures built up of stamped metal sheets. 


winding D in series with the motor and magnets, and a winding 
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E connected to the supply or trolley F side of the motor. The 
magnet serves to actuate a pivoted contact arm G, which controls 
a circuit associated with the winding E and containing the 
operating coil H of the contactor C. When the motor is impart- 
ing motion to the vehicle the contactor € is closed and the 
magnetic brake is out of action, but when the vehicle drives 
the motor, and the current generated by the motor reaches 
a predetermined value, the relay causes the contactor to open 
and so brings the magnetic brake into action. When the motor 
A is driving the vehicle, the flux due to the coil E holds the arm 


N° 389,662 














G (which may be composed of a permanent magnet) in the posi- 
tion for closing the circuit through H, and so causes the contacts 
© to be held together. The flux due to the winding D assists 
this action. The magnetic brake is then short circuited. When 
the motor acts as a generator, the current in D is reversed, and 
when the reversed current reaches a predetermined value, the 
flux due to D overcomes that due to E and the arm G then moves 
in the direction fer opening the circuit containing the coil H. 
The contacts C now separate under the action of a spring, 
and the magnetic brake B is thereby brought into action.— 
March 23rd, 1933. 


MISCELLANEOUS. 


389,299. May 3rd, 1932.—-Pirz Joints, P. D. MeGowan, 15, 
Hart-street, Edinburgh. 


This specification deals with an improvement to pipe 
joints. It appears that the nipple part of the union termi- 
N° 389,299 
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nates in an externally coged part over which the belled-out end 

of the tube is fitted. The joint is tightened up by the nut A 

pulling in the coned sleeve B. It is suggested that soft packing 

—_ be put in the space C to ensure a tight joint.— March 16th, 
933. 


389,369. August 5th, 1932.— ’ aAYY 
LocxwasHers, A. Thode, <A > 
33, Liebigstrasse, Ham- & A 
burg-Billbrook, Germany. ae 4 

This washer is of the type in ag ~~ 

which serrations are arranged v es 

to overlap one another slightly, <4 rat Tes 

so that it cannot be squashed mes 

quite flat and thus loose its ees 


gripping capacity. The process 
of manufacture is to split the 
blank to form the serrations. 
The centre is then pressed out, 
which action reduces the exter- 
nal diameter and makes the 
serrations overlap. Finally, the 
bulge is punched out to form 
the central hole. The illustra- 
tions show the sequence of 
operations. If it is desired to 
have tbe serrations round the 
interior bore of the washer the 
blank is split as before, after 

been 





the central hole has & e 
punched out, and the washer py fat | 
is then forced through a con- & \ T&S 
vergent die to reduce its dia- o> = Ned 
meter and make the serrations u £4» 
overlap.—March 16th, 1933. 

SSSSssssg 


389,411. October 6th, 1932.—A Process ror THE PRoDUCTION 
or Protective Coatincs Resistant To Liguip FUvELs, 
Gustav Ruth Aktiengesellschaft, 130-142, Feldstrasse, 
Wandsbek, Germany, and Dr. Erich Asser, 19, Ahorn- 
strasse, Wandsbek. 

Metallic plant in general, but particularly iron tanks and 
apparatus, undergo, say the inventors, rapid corrosion if they 
remain in contact with liquid fuels for any prolonged period. 
The term liquid fuel is used to include Gicad weasar oil, crude 
and refined petroleum, benzine and benzol in their various 
commercial forms, masut, aleohol, &c. Of these the different 
kinds of mixtures of benzine and benzo] are the most active in 
producing corrosion, and the metals are attacked most severely 
in those parts subject to the combined influence of the fuel 
vapours, atmospheric oxygen and moisture. Up to the present 
all attempts to protect such tanks and steel and ironwork from 
the ravages of rust by means of existing types of paint have 
proved of no avail. Since all these liquid fuels to a greater or 
smaller extent exert a solvent action upon anti-corrosive coatings 





Annual general meeting. 


of the University, Leeds. 
J.J.Thomson, O.M. 5 p.m. 


Inst. of Hygiene, 28, Portland-place, W.1. 
Administration,” Mr. A. E..Pain.” 6.30 p.m. 


Chas., 
ing, 2.45 p.m.; exhibition of Apparatus illustrating the Structure 
of Bituminous Coal without the Use of Microscope, 3.30 p.m. 
Discussion, Interim Report of the “ Lighting in and About Mines 
(Joint) Committee,” opener Mr. Percy Lee Wood. 4 p.m. 


Science Museum, 
Major H. C. Parker. 


of an oleo-resinous nature or cause such coatings to swell, the 
result is that swelling soon occurs and all solubl tituents are 
extracted from the film. Thus the film becomes permeable 
and loses its protective action, in consequence of which rusting 
underneath the paint film sets in. Should the necessity arise for 
cleaning such tanks and apparatus, either by means of steam or 
by introducing fresh or salt water, rusting becomes more pro- 
nounced, because the paint film in its weakened condition can 
no longer afford adequate protection. From this it follows that 
it is impossible to obtain more complete protection by applying 
additional coats of the same paint or one of similar composition 
because the liquid fuel would penetrate three coats even of such 
paints in a very short time and make the film porous down 
to the surface of the metal. According to the invention, the 








TELEVISION Socrety.—University College, Gower-street, 
W.C.1. “ Design of Television ‘Transmission Equipment,’’ Mr. 
J.C. Wilson. 7 p.m. 

Tuurspay, May 11TH, 

Inst. oF ExrorricaL ENGINEERS.—Savoy-place, W.C.2, 
Annual general meeting, 6 p.m. 

InstiruTion oF Srructuran ENGrmneERs.—10, Upper 


Belgrave-street, S.W.1. Discussion on “A Structural Steel 


Review,’ Mr. H. V. Crabtree. 6.30 p.m. 

University or Lonpon.—At Inst. of Civil Engineers, Great 
George-street, 8.W.1. Advanced Lecture in Engineering, ‘‘ Long 
+ a Bridges: (ii.) Modern Long-span Bridges,’’ Mr. Ralph 
5.30 p.m. 





anti-corrosive paint applied to the metal consists of an ord 
anti-corrosive paint prepared from drying oils, natural and 
synthetic resins or as ts, anti-corrosive pigments and the 
like, and is covered with a special protective coating which is 
unattacked by liquid fuels and water. Paints employing as the 
binding medium either casein or emulsions of casein with drying 
oils, such as linseed oil, wood oil, with stand oils prepared from 
these oils, or with mixtures of these oils, yield such protective 
coatings which, though not rust-inhibiting, do not swell under 
the influence of liquid fuels and water. However, practical 
tests have demonstrated that the porosity of the film militates 
against the use of this type of paint alone, and furthermore, it is 
not possible to overcome this defect by incorporating even the 
most finely ground of pigments. It has been found, however, 
that this porosity can be destroyed by painting or spraying the 
casein paint film with a solution of resins that are Cidle in 
benzine and benzol. For this purpose such resins, for instance, 
as shellac or the synthetic resins designated by the names 
“ Novolak ” and “ Resole ” can be used. It is already known 
that an old coat of oil paint can be recoated with nitro-cellulose 
if an intermediate coat of a casein paint is first applied to the oil 
paint film to prevent the nitro-cellulose solvents from acting 
upon the paint film and causing it to swell. But it was not 
known that in such a combination of either casein or casein oil 
emulsions with a spirit soluble resin, the film of resin left behind 
after evaporation of the solvent adheres with such remarkable 
tenacity to the walls of the fine pores that the film of casein 

int is rendered absolutely impermeable, insoluble, and 
incapable of swelling. These resin solutions may be pigmented 
with aluminium powder or other pigments without detracting 
from their value. This important improvement, which is essen- 
tial to the success of the process, could not have been foreseen, 
since experiments have shown that these resins, which are 
recognised to be insoluble in benzine and benzol, are rapidly 
dissolved and extracted by fuel oils from protective coatings 
consisting of films of these resins alone, that have been applied 
to bare metal or on the surface of an anti-corrosive paint. By 
combining an anti-corrosive priming coat with a finishing coat 
of casein paint, which, though not rust inhibiting in itself, has 
in accordance with the invention been made proof against fuel 
oils and water, it has been found possible to produce coatings 
resistant to the action of liquid fuels and fulfilling the most 
exacting demands.— March 16th, 1933. 








Forthcoming Engagements. 
Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the y informati 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








To-pay. 

Inst. oF ELEoTRICAL ENGINEERS: METER AND INSTRUMENT 
SEcTion.—Savoy-place, W.C.2. Annual lecture. 

Inst. OF MecHANIcCAL ENGINEERS.—Informal meeting. 
Discussion, ‘‘ The ‘ Waterbus’ in relation to London’s T: ic 
Problem,” Introduced by Mr. J. H. O. Bunge. 7 p.m. 

PuysioaL Socrery.—At Imperial Coll of Science and 
Technology, Imperial Inst.-road, S.W.7. diting Committee 
Meeting, 3.30 p.m.; Council Meeting, 4 p.m.; meeting at 5 p.m. 

Rattway CLuB.—57, Fetter-lane, E.C.4. ‘‘ Some Notes on 
Irish Railways,” Mr. C. R. G. Stuart. 7.30 p.m. 

Royat Inst. or Great Briratin.—21, Albemarle-street, 
W.1. Conversazione. 8.30 p.m. 


Sarurpay, May 6rz. 

Inst. oF ELEoTRicAL ENGINEERS: METER AND INSTRUMENT 
SEcTIon.—Visit to Hampton Court and the National Physical 
Laboratory. Leave Victoria Embankment, 9.45 a.m.; arrive 
Hampton Court, 10.45 a.m.; depart for National Physical 
emer! | at 1.20 p.m. Lunch, inspection of laboratories, and 
tea at Bushey House, by invitation of the Director, Sir Joseph 
E. Petavel, F.R.S8. 

Monpay, May 8rH. 

CHARTERED Surveyors’ InstTiTuTION.—12, Great George- 
street, 5.W.1. Meeting at 8 p.m. 

Royat Inst. or Great Britar.—21, 
Piccadilly, W.1. General meeting, 5 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Cantor 
Lecture, III., ‘‘ Goldsmiths’ and Silversmiths’ Work—Past and 
Present,” Mr. W. Augustus Steward. 8 p.m. 

TurEspay, May 9rx. 

ILLUMINATING ENGINEERING Soc.—At Inst. of Mechanical 
Engineers, Storey’s-gate, 8.W.1. Social Half-hour, 6.30 p.m.; 
annual general meeting, 7 p.m.; discussion, “ Principles of 
Direct Street Lighting,” opened by the President, 7.30 p.m. 

Inst. or Crvm EnoGrnzers.—Gt. George-street, S.W.1. 
6 p.m. 

Inst. or ELECTRICAL ENGINEERS: N. MipLanp.—Great Hall 
** A Model of the Electric Field,” Sir 


Albemarle-street, 


Inst. oF INDUSTRIAL ADMINISTRATION.—In Lecture Hall, 
“The Secretary in 


MANCHESTER GEOLOGICAL AND Mrininc Socrery.—Queen’s 
5, John Dalton-street, Manchester. Council Meet- 


WepneEspay, May 10ru. 
Inst. oF FurLt.—At the Chemical Society’s Rooms, Bur- 


lington House, W.1. “ Air-gas Flow in Open-hearth Furnaces,” 
Dr. V. H. Legg. 


6 p.m. 
Inst. ory MeTats.—At Inst. of Mechanical Engineers, Storey’s- 


gate, S.W.1. Annual May Lecture, ‘‘ Quenching and Tempering 
Phenomena in Alloys,” Monsieur Albert Portevin. 8 p.m. 


Rovyat Soc. or Arts.—John-street, Adelphi, W.C.2. ‘‘ Educa- 


tion for Industry on the Continent and in this Country,” Mr. 
Albert Abbott. 8 p.m. 


Soc. or CuHEmicat Inpustry.—At the Plastics Exhibition, 
8.W.7. “ Plastics and the Fabricator,” 





Fripay, May 12rs. 

Inst. or Exgorrican ENGINEERS: Scorrish Centre.—The 
Foresters’ Hall, Dundee. A Faraday Lecture, “ Lightning—and 
how the Engineer Deals with its Effects,’ Professor J. T. 
MacGregor-Morris. 7.30 p.m. 


Sarurpay, May 13ru. 
Inst. of ExxorricaL ENGINEERS: Socorrish CeNTRE.— 
Excursion from Dundee to Pitlochry. Leave Albert-square, 
Dundee, 9.45 a.m. 


Turespay, May l6rH. 
British Scorence Guiip.—In the Carpenters’ Hall, Throg- 
morton-avenue, E.C.2. “ Metals in the Service of Human Life 
and Industry,’’ Sir Harold Carpenter, F.R.S. 4.30 p.m. Par- 
ticulars of lecture, see page 462. 


WepNeEspDAy, May l7ru. 

Soc. or CHemicaL INpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. “ Plastics: Their Use in the Paint 
Industry,” Dr. L. A. Jordan. 

Tuurspay, May 18ru, 
University or Lonpon.—At Inst. of Civil Engineers, Great 


George-street, S.W.1. Advanced Lecture in Bageee ing, ‘‘ Long- 
span Bridges: (iii.) Failures; Loads and External Forces ; 
Selection of Types; Qualities of Steel; Working Stresses ; 
Forms of Construction ; Manufacturing and Erection Processes.” 


Mr. Ralph Freeman. 5.30 p.m. 
Fripay, May 19ru. 
National Inst. oF INDUSTRIAL PSYCHOLOGY AND THR OFFICE 


MANAGEMENT AssocraTION.—Park-lane Hotel, W.1. National 
Conference on Office Machinery. Morning session, 10.30 a.m.; 


luncheon, 1.15 p.m.; afternoon session, 3 p.m. 


Monpay, May 22nb. 

Societe pes INGENIEURs CIvits DE FRaNcE.—Joint meeting 
with Inst. of Fuel, at Inst. of Mechanical Engineers, Storey’s- 
gate, 8.W.1. ‘‘ Pulverised Fuel and its Many Industrial Appli- 
cations,” Dr. G. E. K. Blythe. 6 p.m. 


WepNeEspAy, May 24TH, To Fripay, May 26TH. 


NationaL Sarety First Assoc.—-1933 National Safety 
Congress in London. For provisional programme, see page 436. 


THurspay, May 25rTu. 

Untversity or Lonpon.—At Inst. of Civil Engineers, Great 
George-street, 8.W.1. Advanced Lecture in Engineering, 
“* Long-span Bri : (iv.) Design; Definition of Data ; 
Weights ; Cost ; onomics; Aesthetics; Corrosion; Life ; 
Alternative Materials of Construction; Concrete; Future 
Possibilities,” Mr. Ralph Freeman. 5.30 p.m. 


TuHurspaAy, May 26rn. 
“Soc. or CuemicaL Inpustry.—At the Plastics Exhibition, 
Seience Museum, 8.W.7. “ Plastics: Their Use in Dentistry,” 
Professor C. 8. Gibson, F.R.S. 


WeEpNzEsDAY, May 3lsr. 

Soc. or CHremicat Inpustry.—At the Plastics 
Seience Museum, 8.W.7. Lecture by Professor G. 
F.R.S 

SaTrurDAy, JuNE 3ap, To Saturpay, JuNE 17TH. 

Inst. or TransPport.—Summer Meeting on White Star liner 
‘“*Homeric.”’ On the evening of June 3rd, Sir David Owen will 
meet the members of the party at an informal reception on 
board ship. During the outward and return journeys meetings 
will be held for the presentation and discussion of papers, as 
follows :—‘‘ The Future of Road Transport,” Mr. J. B. Osler ; 
“Transport Advertising,” Mr. J. Pike; “The Effect of 
Rationalisaiton and Amalgamation on Transport Under- 
takings,” Mr. D. Ross-Johnson; “The Cruising Business,” 
Major Frank Bustard. Transportation films will also be 
exhibited in the ‘‘ Homeric’s " cinema theatre. 


WeEpNEspDAY, JUNE 7TH. 

Soc. or CuemicaL Inpustry.—At the Plastios Exhibition, 
Science Museum, 8.W.7. ‘“ Plastics: The Phenolic Types and 
their Uses,”” Mr. George Dring. 

Tuespay to Saturpay, JuNE 13TH TO 17TH. 


Bairise WaTEeRworRKs AssociaTion.—Black 1 8 
ee ae ee Full particulars from the Secretary 
of the jation, Grand Buildings, Trafalgar-square, London, 
W.C.2. For programme see page 382. 

Wepwnespay, Junge l4ra. 

Soc. or CuemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘‘ Plastics: Cellulose Esters and 
Ethers and their Uses,”’ Dr. W. J. Jenkins. 


WEDNESDAY, JUNE 2lsT. 
Soc. or Cuemicat Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘‘ Plastics and the Architeet,’’ Mr. 
R. MeGarth. 


Exhibition, 
T. Morgan, 





WEDNESDAY, JUNE 28TH. 
Soc. or CHemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. “‘ Plastics: Their Use in the Elec- 
trical Industry,”’ Lieut.-Colonel K. G. Maxwell. 


Turspay, JuLy 4TH, To Satorpay, JULY 8TH, 
Roya. Acricutrurat Society or Enctanp.—Royal Show 
at Derby. 
WEDNESDAY, JuLy 19TH, TO Turspay, Juty 257TH. 


Wortp Perroteum Conoress.—At Imperial College of 
Sci and Technology, 8. ington, 8.W.7. For programme 


see page 372. 











INsTITUTION oF ELEzcTRICAL ENGINEERS.—It is announced 
that Mr. R. H. Tree, the chief clerk of the Institution of Electrical 


Engineers, will retire on pension on June 30th next, when he 
will have completed forty-six years in the service of the Institu- 
tion. Altogether Mr. Tree has been connected with the Institu- 


tion for some fifty-three years, having, before joining the Insti- 
tution staff in 1887, been for some years in the employ of Sir 
Francis Bolton, who was one of the co-founders of the Institution, 
and in whose office its Council and other meetings were fre- 
quently heid. 
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The Late Mr. E. A. Wilson. 


THE tragic death, on Friday last, May the 5th, 
of Mr. Edward A. Wilson, the chief engineer of the 
Metropolitan Railway, removes the last of three 
generations of railway engineers. Mr. Wilson was the 
son of Mr. John Wilson, who was the chief engineer 
of the Great Eastern Railway from 1883 to December, 
1909, when he retired. John Wilson was the nephew 
of Edward Wilson, at one time the locomotive and 
permanent way engineer of the Oxford, Wolver- 
hampton and Worcester Railway, and later, as E. 
Wilson and Co., a consulting engineer in Westminster. 
Mr. E. A. Wilson was the chief assistant to his father 
until his retirement, and on Mr. Harry Jones being 
appointed chief engineer the son went to Ipswich as 
divisional engineer to succeed Mr. Jones. Soon after 
the outbreak of the war he volunteered for active 
service and went to Longmoor Camp and proceeded 
thence to the Western Front with the Railway Con- 
struction Troops. His varied experience and wide 
knowledge of railway engineering gave him rapid 
promotion and eventually he became Controller of 
Transportation Maintenance with the rank of Colonel. 
On returning to the Great Eastern, Mr. Wilson was 
made divisional civil engineer at Stratford, and on the 
retirement of the late Mr. W. Willox in July, 1921, 
was appointed to the position of chief engineer to the 
Metropolitan Railway. 


The Proposed Duty on Heavy Oils. 


THE proposed duty on heavy oils of one penny per 
gallon or about twenty shillings and ninepence per 
ton, referred to in last week’s Journal, has already 
had serious results in the cancellation by Coast Lines, 
Ltd., of two motor coasters, orders for which were 
recently placed with Scottish shipbuilding firms. One 
of these orders, referred to in our issue of March 31st, 
was for a 450-ton, 135ft. motor coaster, to be built 
by Ardrossan Dockyard, Ltd., and engined with a 
300 H.P. Kromhout oil motor constructed by J. G. 
Kincaid and Co., Ltd., of Greenock ; while the other 
was for one of the largest motor coasters ever con- 
structed for’British coastal service, which was ordered 
from Henry Robb, Ltd., of Leith, and was to have 
been fitted with oil engines of the “ Polar” type 
by British Auxiliaries, Ltd., at Govan, Glasgow. The 
cancelling of these orders and the holding-up of other 
programmes of motor ship construction is seriously 
affecting the prospects of shipbuilding and engineering 
firms. It is stated by the Coastal Trade Development 
Council that the amount of oil used by the industry 
engaged in coastal shipping is relatively small, being 
about 200,000 tons, out of a total estimated yearly 
consumption in the United Kingdom of 3,000,000 tons, 
giving a-negligible yield to the Treasury and con- 
fining the incidence of the new duty to a small pro- 
portion of the total tonnage in a manner which must 
operate unfairly in the industry itself and probably 
lead to the laying up of ships. Mirrlees, Bickerton 
and Day, Ltd., in a letter to the Press, have also 
protested against the new tax. ‘“‘ The export of 
British Diesel engines,” they say, “‘ has developed 
into an enormous trade, and if restrictions are placed 
upon the home trade it follows that our export trade 
must also be indirectly affected. Manufacturers of 
Diesel engines in Great Britain have already suffered 
one very ruinous handicap from the Government 
electricity grid scheme. Now a tax of one penny per 
gallon on fuel oil, ifretained, willstill further hamper the 
trade of one of Britain’s most progressive industries.” 


The Industrial Outlook. 


A PRONOUNCEMENT on the present outlook for 
industry with which many of our readers will find 
themselves in agreement was made by Mr. R. R. 
Stokes, the chairman and managing director of 
Ransomes and Rapier, Ltd., at the thirty-seventh 
annual meeting of the company, at Waterside Works, 
Ipswich, on Saturday last, May 6th. Mr. Stokes said 
that the history of the past year was similar to that 
so often described during the past few years by the 
chairman of almost every engineering concern of his 
company’s kind in this country—a story of reduced 
orders, with reduced revenue and dividends in conse- 
quence, and—what was worse—the prospect of still 
further contraction during the current year, whatever 
steps might be taken for more rational dealing 
between countries. The figures under consideration, 
he said, showed that the firm had so far staved off the 
evil day, for which they must be truly thankful ; but 
the problem remaining was: How soon could inter- 
national trade revive to such an extent as to afford 
reasonable opportunity of booking sufficient orders 
to keep the works even moderately full ? The cause 
of the trouble, Mr. Stokes said, was that there had 
been a world-wide fall in the price of all commodities 
to a point generally below their actual cost of pro- 
duction, and that fall had been so ubiquitous as to 
destroy the purchasing power of the world under 
existing methods of exchange. Add to that a com- 
plete breakdown in international exchange and the 


had now been done in restraint of trade that could 
be done and we might therefore hope for a revolt 
on the part of the populations of the world against 
the complete suppression of their freedom by their 
respective Governments. That might lead to a 
general movement in favour of free trade coupled with 
such legislation as would eventually free to mankind 
the use of land—the source of all wealth. 


Foreign Liners at Southampton. 


THE announcement is made that the Hamburg- 
American Line, whose association with the port of 
Southampton extends over a considerable number of 
years, has decided to send its outward-bound ships 
on the Atlantic service to Southampton docks instead 
of, as heretofore, dealing with the passengers by 
tender in Southampton Water. The new scheme will 
be inaugurated by the liner “‘ Hamburg,”’ which will 
berth at the docks on May 19th. The line has a weekly 
service from Southampton to New York and it has 
been arranged for the ships to proceed to the 
quayside every Friday morning. This is the third 
foreign shipping company which has decided to utilise 
a berth in the new docks rather than anchor in 
Southampton Water or Cowes Roads, thereby taking 
advantage of the new docking rate of 14d. per net 
registered ton for ships not remaining at the berth 
longer than three hours. Last week the liner ‘‘ Man- 
hattan,” of the United States Lines, inaugurated the 
calls of American ships; while on Sunday next, 
May 14th, the ‘‘ Bremen,” of the Norddeutscher-Lloyd 
Line, will dock at Southampton on her way to New 
York. In this connection, it is of interest to record that 
one of the largest liners in the Atlantic service, the 
‘* Leviathan,’ has been ordered by the United States 
Shipping Board to lay up for the 1933 season, with the 
proviso that she shall be maintained in such a con- 
dition that, if required, she can return to service at 
reasonable notice. The seven runs scheduled to be 
made by the * Leviathan ” will be made by other 
United States Lines ships, including the new cabin- 
class liner ‘‘ Washington,” which left New York on 
Wednesday, May 10th, on her maiden voyage to this 
country and European ports. 


The Road Research Station. 


In accordanee with a recommendation of the 
Select Committee on Estimates of the House of 
Commons, in its Second Report for 1932, the Road 
Research Station at Harmondsworth was transferred 
from the Ministry of Transport to the Department of 
Scientific and Industrial Research on April Ist. As 
a consequence the Committee of the Privy Council 
for Scientific and Industrial Research has decided 
to appoint a Road Research Board to advise generally 
on the conduct of road research undertaken by the 
Department, and with the concurrence of the Ministry 
of Transport has appointed Major F. C. Cook, M. Inst. 
C.E., Deputy Chief Engineer, Roads Department, 
Ministry of Transport, to be the first Chairman of the 
Board. The following gentlemen have accepted 
invitations to serve on the Board :—Professor R. G. H. 
Clements; Mr. T. Pierson Frank, Chief Engineer, 
London County Council: Mr. W. J. Hadfield, City 
Surveyor, Sheffield; Mr. W. P. Robinson, County 
Surveyor, Surrey ; Professor C. G. Cullis, Mr. E. V. 
Evans, Professor E. H. Lamb, Professor C. H. Lees, 
Lieut.-Col. Mervyn O’Gorman, and Mr. T. Franklin 
Sibly. The immediate direction and control of road 
research undertaken by the Department of Scientific 
and Industrial Research will be in the hands of Mr. 
R. E. Stradling, the Director of Building Research 
under the Department. Road tests throughout the 
country under normal traffic conditions will continue, 
as heretofore, to be carried out by the Ministry of 
Transport in conjunction with the responsible high- 
way authorities. In connection with these tests, as 
well as the research work at the laboratory, and the 
issue of reports thereon, arrangements have been 
made for the closest collaboration between the 
Ministry of Transport and the Department of Scien- 
tific and Industrial Research. 


The New Tees Bridge. 


AN important stage in the erection of the new 
vertical lift bridge over the river Tees at Newport, 
near Middlesbrough, was reached on Thursday, 
May 4th, when the two halves of the main span were 
successfully joined together. Early in the morning 
the last boom was placed in position and the final 
operation of lowering the two halves of the span into 
their respective positions for linking up occupied 
several hours. Work on the erection of the lifting 
machinery for the central span, which in its lowered 
position forms the roadway and footways, will now 
begin. The bridge, it may be recalled, is being built 
by Dorman, Long and Co., Ltd., to the designs of 
Messrs. Mott, Hay, and Anderson, of Westminster. 
The lifting machinery is being supplied by Thomas 
Broadbent and Sons, Ltd., of Huddersfield. The 
bridge has a clear span of 250ft., with a distance of 
265ft. 4in. between bearings, and the height of lift above 
high water is 120ft. The width between the centres 
of the girders supporting the roadway is 43ft. 6in., 
and there is a further distance of 11ft. 2in. on either 
side to the centres of the balustrades, thereby giving 
a road width between kerbs of 38ft. with a 9ft. wide 





outlook was as bad as any could be. Perhaps the 
most, hopeful fact was that practically everything 


| 





footway either side. The construction of the bridge 


for completion is early in 1934. It will cost, including 
the land and structural steel work, a sum of over half 
a million pounds, which will be borne equally by the 
Middlesbrough Corporation and the Durham County 
Council. 


The Proposed Water Grid. 


On Wednesday, May 3rd, a meeting of local autho- 
rities and others interested in the proposal that 
Bradford Corporation should supply water to Hull 
and various towns in the plain of York, was held in 
Wakefield. A resolution was passed disapproving 
of the proposed ‘“ water grid,” on the ground that it 
was detrimental to the interests of a considerable area 
of the West Riding. It was further decided that any 
water obtained from the Nidd Valley which might 
be properly regarded as surplus should, as far as 
practicable, be made available on reasonable terms 
to those West Riding authorities which from time to 
time needed augmented supplies. The grid scheme, 
it may be stated, provided that a 27in. pipe line should 
be laid from the Nidd Aqueduct to a 20,000,000- 
gallon service reservoir to be constructed on Garro- 
way Hill, which reservoir could supply Malton, 
Driffield, Beverley, Market Weighton, Stamford 
Bridge, and numerous other villages, and the City of 
Hull. The pipe line would also be continued to a 
2,000,000-gallon service reservoir in an agricultural 
district. The estimated expenditure -would be 
approximately £430,000. The scheme has the support 
of the West Riding Regional Advisory Water Com- 
mittee. At the Wakefield meeting a committee of 
six persons was appointed to confer with a sub- 
committee of the West Riding Law and Parlia- 
mentary Committee, as might be found necessary. 


The Western Regional Transmitter. 


On Tuesday last, May 9th, an inspection was made 
of the new B.B.C. West Regional Station at Washford 
Cross, Somerset, which has been recently placed in 
service. In general design the new station corre- 
sponds closely to the Scottish Regional Station at 
Falkirk, the buildings consisting of five main sections. 
In the power-house there are four 420 B.H.P. Crossley 
oil engines, coupled to 230-volt D.C. generators, 
each of 245-kilowatts capacity ; also motor generators 
to convert the 230-volt D.C. supply to the various: 
necessary voltages required by the two transmitters. 
There are twenty valves in use in each transmitter, 
with spare valves arranged in adjacent cubicles, 
which can be brought into use in the event of valve 
failure. Other sections of the station include control 
rooms, a testing studio, listening rooms, and offices. 
The two aerials are of the umbrella type, each con- 
sisting of three radial conductors suspended from 
500ft. high lattice masts. Aircraft warning lights are 
attached to the top of each mast. At present only 
the West Regional transmitter of 309-9 m. wave- 
léngth is working, but the second transmitter, which 
will radiate the National programme on a wave- 
length of 261-6 m., will be brought into operation 
later, and the existing Swansea and Cardiff trans- 
mitters closed down. Mr. Noel Ashbridge, the chief . 
engineer of the B.B.C., stated that although the new 
station represented the last stage in the original 
Regional scheme, it did not signify that the company 
had arrived at the end of development. 


The Rating of Atlantic Liners. 


SPEAKING at the annual meeting of the Canadian 
Pacific Railway Company, held in Montreal on 
Wednesday, May 3rd, Mr. E. W. Beatty, the 
President and chairman of the company, made refer- 
ence to the Atlantic liner question. After outlining 
the strain which had been placed upon the long- 
established Passenger Conference agreements by the 
world economic conditions, Mr. Beatty pointed out 
that following a radical reduction of rates in 1932 it 
was shown that, compared with a similar period in 
1931, the higher classes of east-bound traffic of all 
North Atlantic lines showed a decrease of 27 per cent., 
while tourist class and third-class increased by 11-2 
percent. Within the last ten years, he continued, the 
construction of twenty large liners designated and 
rated as cabin ships, and the conversion from a first- 
class designation to cabin-class of nineteen large 
vessels, which were originally built as high-grade 
first-class ships, had destroyed the equilibrium of 
the Atlantic rate structure. Of the sixty-one cabin 
ships employed on the Atlantic, many excelled in 
size, speed, and accommodation some of the nineteen 
ships now charging higher fares on account of their 
being advertised with a first-class designation. There 
was, he suggested, some foundation for the belief 
that the old-established Atlantic system of rating 
ships to enable all lines to have an equitable share of 
traffic had outlived its usefulness, and the rate 
situation could not be regarded as stabilised until a 
new basis of rating ships had been secured. In this 
connection an interesting suggestion has been made 
by Mr. John de Meo, in Lloyd’s Listand Shipping Gazette 
of May 3rd. He proposes that there should be four 
classes of Atlantic liners :—15-knot tourist class ships ; 
18 to 20-knot first-class ships; 22-knot de luxe liners; 
and 27 to 28-knot ‘“‘ Blue Riband ” class liners with 
Government subsidy. Each of the last three classes 
would carry a small proportion of tourist accommoda- 
tion. Fares, he suggests, could quite well be then 





was begun in January, 1931, and its scheduled time 


arranged on a speed classification. 
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Arnold River Hydro-Electric Works. 


TIYHERE has recently been completed in New 

Zealand an interesting hydro-electric power 
plant on the Arnold River, a few miles from Grey- 
mouth. This work is the subject of a number of 
illustrations accompanying this article. The consult- 
ing engineers to the scheme were Messrs. Vickerman 
and Lancaster, of Wellington. 

The Arnold River is fed by Lake Brunner, which in 
turn receives its supply from the snow-capped hills 
of the Alexander Range. The location of the hydro- 
electric works is at a point on the river opposite 
Kaimata railway station, 16 miles from Greymouth. 
The scheme is of the “ low-head ” type, and is designed 
to yield 2500 kW when working on the minimum river 
flow with a net head of some 36ft. This amount of 


DAM UNDER: CONSTRUCTION 


power can be increased in two stages when required, 
first by increasing the head by 10ft. by means of 
collapsible gates on top of the dam, the present 
machinery being adaptable for such increased head, 





and later by controlling the outflow from ‘Lake 
Brunner and thus making the average flow of the 
river available for power instead of the minimum on 
which the present installation is based. A conserva- 
tive estimate indicates that in this way up to 12,000 
horse-power on a 50 per cent. load factor can ulti- 
mately be developed, or about six times the present 
power demand of the Board’s area. 

Unfortunately, there are no natural waterfalls along 
the river, and to gain the head required to operate the 
plant it has been necessary to resort to damming and 
also to earrying the water in conduits straight down- 
stream for half a mile below the dam instead of allow- 
ing it to wander nearly three times this distance round 
the two great bends which exist in that locality. 

The dam, construc- 

tional work upon which 

“a is illustrated by an 

accompanying engrav- 

ing, raises the water 
| level 20ft. It is some 

530ft. long, 233ft. being 

| of concrete to provide a 

} spillway for floods, 

whilst the remainder 
consists of an earth dam 
with a concrete floor. 
The intake, which is 
also illustrated, is 
adjacent to the dam 
and is furnished with 
screens and gates to 
control the flow of water 
into the conduit which 
opens off it. The con- 
duit carries the water 
from the intake in a 
straight line to the surge 
chamber, its shape being 
the same throughout, 
1lft. wide by 11ft. 6in. 
high. The upper end for 
about 13 chains in 
length is tunnelled 
through a spur and con- 
nects at the end of the 
tunnel with 12 chains of 
reinforced concrete pipe. 
This pipe crosses the 
river, being supported 
at the crossing, 300ft. 
wide, on seven concrete 
piled piers, and junctions 
at the bottom end with 
the surge chamber. The 
surge chamber is of rein- 
forced concrete, 33ft. 
inside diameter and 
35ft. high. From it, two 
10ft. diameter rein- 
forced concrete pipes, 
each 43ft. long and each 
furnished with a sliding 
gate over its entrance, 
serve to carry the water 
to the concrete scroll 
casing, which surrounds 
the turbines situated in the base of the power-house. A 
profile drawing reproduced on the facing page will make 
the arrangement clear. The power-house, the interior 
of which is shown in another engraving, is built of rein- 





forced concrete, and is 59ft. 9in. long by 27ft. 6in. wide, 
with a lean-to switch room attached, 39ft. long by 
10ft. 6in. wide. Space is provided in the building for 
two generating units, a workshop, a switch room, and 
a small office, one end being a temporary construction 
to allow of extension in the future. From the lower 
side of the power-house a tail-race has been cut to 
the river in order to return the water after it has 
performed its function of driving the turbines. This 
tail-race is some 17} chains long and about 30ft. deep, 
with a bottom width of 14ft. and a top width of 28ft. 
The bottom 6ft. is lined with reinforced concrete in 
order to improve its carrying capacity and to prevent 
scour occurring and thus undermining the steep banks. 

The generating units each consist of a Boving- 
Kaplan propeller turbine direct connected to and 
driving, by means of a vertical shaft, an alternating- 
current generator. The Kaplan turbines are each of 











TUNNEL INTAKE 


2200 H.P. and run at a speed of 300 r.p.m., obtaining 
the necessary water through gates set in the scroll 
case and passing it out again, after use, through 
concrete draught tubes to the tail-race, the speed 
being controlled automatically by oil pressure 
governors situated on the machine room floor of the 
power station. The turbines are, it is believed, the 
first of their kind to be installed in the southern 
hemisphere. A description of a machine of this type 
was given in our issue of July 8th, 1932. 

The generators made by the English Electric Com- 
pany, Ltd., are of the vertical shaft type, 1800 kVA, 
3000 volts, 300 r.p.m., each provided with its own 
exciter. They were specially designed to suit the 
Kaplan type turbines, the shafts being hollow so as 
to allow for the operation of rods which, when 
actuated by the governor, adjust the angle of the 
blades. 

Switchgear of the latest totally enclosed armoured 
type was supplied by Reyrolle, Ltd., and is designed 
to give the utmost safety and reliability in the 
operation of the power units and to control the supply 
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of the transformer station. In designing the station 
provision was made for disconnecting the generator 
in the event of any electrical fault developing and 
for shutting down the turbine unit should any of the 
possible contingencies arise, such as the heating of 
bearings or overspeed. The station will therefore be 
capable of running without continuous attendance 
and will be the largest station in New Zealand to be 
so arranged. The transformer station, which is of 
the outdoor type, is erected immediately above the 
power-house and ‘has a capacity of 3600 kVA. The 
transformers are arranged in two banks, each con- 
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to Kaiata, some 3 miles from Greymouth, is in dupli- 
cate, of a length of 11 miles, each circuit being on 


separate iron-bark poles. This line is interesting, in 
that it is constructed entirely across country, over the 
river flats, through swamp and bush and over the 
saddles 500ft. to 600ft. high between Stillwater and 
Dobson, requiring a considerable amount of bush 
clearing to secure a safe right of way. One line carries 
an independent telephone circuit so that the patrol 
man can communicate with the power station or sub- 
station. 

The sub-station at Kaiata is more or less a duplicate 
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sisting of three 600 kVA units, one such unit being in 
reserve. They are of English Electric make and step 
up the station voltage of 3300 to 33,000 volts. Switch- 
gear is provided so that each half of the transformer 
station may be connected to either of the two trans- 
mission lines, and any part of the transformer station 
may be safely worked on without the necessity for 
cutting off the main supply. As a result of the expe- 
rience gained through the Napier earthquake, the 
transformers are securely bolted to their concrete 
foundation blocks instead of merely resting on rails 
thereon, as was the previous practice. 

The 33,000-volt transmission line from Kaimata 


of the transformer station at Kaimata, the necessary 
provision being incorporated to enable repairs or 
extensions to be made without interfering with the 
supply. At this point the voltage is changed from 
33,000 to 11,000, at which figure power is carried over 
the reticulation lines of the Board’s system to the 
various conserving areas. 

The estimated cost of the installation of the hydro- 
electric plant was £118,000, and the estimated time 
for completing the work was fifteen months. Owing, 
however, to delays caused by abnormal floods and 
the resulting setbacks it took almost two years to 
complete. 











The Economics of Water Pumping. 


By GEORGE BRANSBY WILLIAMS, M. Inst. C.E. 


MHE economic ratio of capacity of a pump to the 
. diameter of the main through which it delivers is 
often a matter of great importance in the design of 
a waterworks, especially when it is necessary to 
obtain the supply from a distant source. In this 
article a method of arriving at a general expression 
for this ratio is described. The investigation has 
been undertaken primarily in connection with schemes 


when Q feet per second are passing through it. It is 
required to find the most economic figure for r. It 
is assumed that the main is a cast iron pipe. 

The rate of flow through the main is taken to be 
in accordance with the general “ Chezy ’”’ formula 


y Ea 
v=c 9X8 where v=velocity in feet per second 
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but v= ~ 
cr 
Q "ig rh 
=a = 67-18 / ; 
from which h= Q? «1 (2) 
2 44,540 r> = 


The horse-power of the pump is 
Q x 62-4 x 60 xh 


33,000, 
=0-1134Qh. 

. 0-2546  Q* 
So php. = or X56 >t ee MI Eyes 

Within the range of this investigation it may be 
assumed that the cost of the pumping machinery is 
in proportion to its pump horse-power, and is 
0- 2546 % Q? 
“10 
where M is a constant, including the initial cost of 
the pumping machinery and also the capitalised cost 
of operating it. 

The cost of a cast iron pipe between the diameters 
of 6in. and 30in. may be taken as 


Ce=PV/(2 r)3 1 
P being the cost of lft. length of pipe of diameter lit. 








Cu=M x ya: 5 cate} 


Cp=2-828 Pv/r8l . 2... (5) 
; 0-2546 
t MX —— 3 
putting Mx 108 x Q?=a 
and 2-828 P=b, 
the total cost of the pumping machinery and main is 
__ al 
C=S+oVr1 ee ee 
In order that this may be a minimum, 
dC 
7 must =0 
3 3 - al i 
So go Vri-5 ==0. . . . « (7) 
r=1-208x(%)" oe aetai ta 
Substituting for a and b, 
r=0-1414x (5)* oe 


Ii the pumping plant is to be steam driven, the 
cost (in India) will be on an average about Rs. 1200 
per pump horse-power, including standby, pumping 
station buildings, and accessories. The cost of work- 
ing, including coal, stores, repairs, establishment, &c., 
may be taken on an average as about Rs. 275 per 
pump horse-power per annum for working twenty- 
four hours per day. Assuming the scheme to be 
financed by a loan at 5 per cent. repayable in twenty 
years, the interest and repayment charges for each 
Rs. 100 will be Rs. 8-024 per annum. The capitalised 
working costs for each P.H.P. are therefore 
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The conclusions arrived at are, however, within 
certain limits, capable of general application. 


Pompine BETWEEN Two PLACES AT THE SAME LEVEL. 


In the simplest form of the problem, illustrated in 
Fig. 1, the water is pumped from one place to another 
at the same level. ‘ 

A quantity of Q feet per second is to be pumped 
from A to B through | feet of main. The diameter of 
the main is taken to be 2 r feet. The head h pumped 


against at A is such that the hydraulic gradient . 





is sufficient to overcome the resistance in the main 


8 is the inclination of the hydraulic gradient =. 
The writer has come to the conclusion, from actual 
experience in India, that at the velocities with which 
this investigation is concerned, approximately correct 
results are obtained for corroded cast iron pipes from 
6in. to 30in. diameter if c is taken as 95. 
This coefficient is accordingly adopted. 


fh 
v= 95 af ox 


= 67°18 M pA Sey RS Se ae 





Thus 





.*. The total cost per pump horse-power 
M=Rs. 4600 (say). 
The cost of the main per lineal foot of a pipe of 


lft. diameter 
P=Rs. 5:5 


(5)"=(s36-4)" =2-816° 


r=0-3981 x Q™ 
and diameter=2r=0-7962Q" - - - + (10) 


which is the economic diameter of the main under the 
conditions stated. 
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The appended diagram (Fig. 2) shows graphically 
the economic diameters for pumping mains for 
quantities from 0-5 to 10 cubic feet per second, calcu- 
lated from this formula, and also the economic velo- 
cities. It will be observed that the latter increase 
from 1-87 f.s. for a discharge of 0-5 cusecs to 2-40 f.s. 
for a discharge of 10 cusecs. 

Fig. 3 is a diagram showing the cost of the pumping 
machinery and main for pumping 6 cusecs through a 
distance of 1 mile through pipes of diameters varying 


M. 
P is 836-4. The 


equations of the curves (A) and (B) are respectively 


from 12in. to 33in. when the ratio 


al 
ae and y=b lv/2°, 
where a@ and 6 have the values given them in equation 


(6) above. From the curve (C) the ordinates are the 
sum of those of the other two curves, so its equation is 


a 
y=(S+0 Vx ) L. 

PUMPING FROM A LOWER TO A HIGHER LEVEL. 

The next case to consider is pumping from a lower 
leveltoa higher. This is illustrated in Fig. 4. 

In this example the quantity Q has not only to be 
pumped against the friction head h, but also against 
the static head H. The pump horse-power becomes 

0- 2546 * Q* 
10 oe 
and the equation for the total cost of the works is 


c=*) bVrI+0- 1134 MQH . (12) 


x1+0+1134 Q H. (11) 


As 0-1134M QH is a constant, it disappears in 


, me dC. : 
the differentiation, and d is the same as in equa- 
r 


tion (8). 

The economic diameter of the pumping main is, 
therefore, not affected by the static head, which adds 
the same figure to the cost of the pumping plant, what- 
ever diameter of pumping main is adopted. 


Boostinc. 


Boosting may be defined as augmenting the head, 
causing water to flow from one point to another in 
order to increase the discharge of the main between 
the two points. 

The action is shown graphically in Fig. 5. 

A quantity of Q cusecs is to be discharged from A 
to B. At A there is an existing head H feet. A 
boosting pump at A increases this head by h feet, 
making the inclination of the hydraulic gradient 
H+h 

ha 


Q? 
As before B+h= a n™' 
So A Q’ 1-H (13) 


~ £4,540 73 * 
And the horse-power of the pump is 


0-1134 Qh. 
Oa DS 2 e380 
=T9° *- xl—0-1184QH. (14) 
The cost of the pumping machinery is 
; 0-°2546_ Q?. 


The cost of the pumping machinery and main is 


Wee 
C=—+ 
- 
where a and b represent the same factors as in 
equation (6). 


bVr>—0-1184MQH. (16) 


dC 3 5al 
ce 


rs 


r=1-203 (¢)° ar oe 


This is the same result as before, and agaia 

r=0-3981 Q™. 

It is thus shown that the economic diameter of a 
pumping main is the same whether the water is 
pumped from below or from a point at the same level, 
or boosted to above an existing pressure. From this 
it follows that in the case of a water supply scheme in 
which there is a natural fall from the source to the 
point of delivery, it is frequently more economical 
to increase the rate of flow by boosting. The limit 
to this possibility is reached when the head H is 


and, (17) 


l 
required quantity Q with the economic size of r pre- 
viously ascertained. 
That is, in the assumed conditions, 
Rie. 1 
L 445-31 Q* 
The table below gives the hydraulic gradients at 
which boosting becomes uneconomical, calculated on 


such that the hydraulic gradient — will discharge the 


(18) 


: . M 3 
the basis of p> 836-4 for values of Q from 1 to 


1) cusees. 
These results clearly do not apply to cases where 





a masonry or concrete conduit can be constructed 


so as to discharge by gravity at or near the hydraulic 
gradient. In such cases the relative economy of a 


Table Showing Limiting Hydraulic Gradients for Boosting for 
M 

p> 836-4. 

Limiting gradient. 
.. 0-00224 


Quantities from 1 to 10 cusecs with 


2 0-00181 
3 0-00161 
+ 0-00146 
B55 tee Sia Gk (ma pipet Ce 
Oo: ow Ve er A 
8 are ee 
0 0-00110 


conduit and pumping main depends upon the local 
materials available and on their cost, and no general 
formule can be applied. The figures would be 
applicable to the example of a supply which bas to be 
conveyed across a valley by means of an inverted 
syphon. Supposing, for instance, the quantity to 
be supplied were 6 cusecs and the hydraulic gradient 
available across the valley were | in 4000, a pipe of a 
diameter of 3lin. would be necessary if the natural 
fall only were utilised, whereas the economic diameter 
for the pipe would be 22in., as can be seen from the 
diagram, Fig. 2. 

If the length of the syphon were 10 miles, the cost 
of the boosting scheme would be about Rs. 940,000, 
whereas at current rates the cost of 10 miles of 3lin. 
cast iron pipe capable of withstanding a head of 
300ft. would not be less than Rs. 1,250,000. 


CONCLUSION. 


The foregoing formule and results are based on an 





by 
of cast iron pipes and steam pumping plant in India. 
They can, however, be adapted to other conditions 
by using a suitable figure for this ratio. Within con- 
siderable limits of variation the results are not very 
greatly affected. For example, if the extreme case of 
a hill station is taken, where, owing to the cost of 
carriage, prices of pipes are very high, and where a 
hydro-electric generating plant may be found capable 


arbitrary ratio = taken to represent the average cost 


of supplying energy at a cheap rate, the ratio > 
might be as low as 400. In that case the economic 
diameters of the pipes shown in Fig. 2 would be 


% 
aoa) =0-893. Gener- 
rally, the variation from the results arrived at would 
be less. 

It is to be noted that in this investigation the possi- 
bility has not been considered that increasing the 
head on the pumping main might entail making some 
portion of it of heavier section and consequently 
more expensive. In most cases this necessity would 
not arise, and, if it did, its effect upon the results 
arrived at would probably be small. 

The writer is acquainted with waterworks where 
the conclusions arrived at in this article, if followed, 
would have enabled considerable saving to be effected 
in their cost. He feels, therefore, that no apology 
is needed for publishing this investigation in the 
hope that it may be an aid to more economical 
design of such works in the future. 


reduced by multiplying by ( 








The Iron and 


Steel Institute. 


No. I. 


HE antiual meeting of the Iron and Steel Institute 

was held at the Institution of Civil Engineers, 

Great George-street, Westminster, London, S8.W.1, 
on Thursday and Friday, May 4th and 5th. 

Sir Charles Wright—the retiring President—was 
in the chair at the opening of the meeting, but, after 
the adoption of the annual report, it was taken by 
Mr. W. R., Lysaght, whose first action was to present 
the Bessemer Gold Medal to Dr. W. H. Hatfield. In 
so doing he said that everybody would agree that 
Dr. Hatfield’s title to the Medal was indisputable, 
because by his scientific investigations he had opened 
up the way to new developments of great practical 
and industrial importance. In a reference to Dr. 
Hatfield’s services to the Institute, the President 
referred to his work on the Committee on Hetero- 
geneity of Steel Ingots and on the Corrosion Com- 
mittee, the work of both of which was now supported 
and assisted by the National Federation of Iron and 
Steel Manufacturers. In a great measure, concluded 
the President, Dr. Hatfield had succeeded in 
co-ordinating and developing co-operative research 
within the industry, and had promoted a general 
spirit of collaboration, which was so important a 
factor in industrial progress. 

Dr. Hatfield, in expressing his appreciation of the 
Medal, referred to the special committees of the 
Institute, and added that the real success of those 
Committees was due to the able backing of Mr. Lloyd, 
the Secretary of the Institute, whose guidance and 
assistance in the work had been of inestimable value. 


PRESIDENTIAL ADDRESS. 


The President then delivered the address from 
which we gave excerpts in our last issue. 

The vote of thanks to the President was proposed 
by Sir Frederick Mills, who welcomed the address as 
a departure from most presidential addresses in 
that it was such an intensely human one. Mr. 
Lysaght, said Sir Frederick, had always been an 
intensely human man, and still remained so, never 
hesitating to interest himself in the human side of 
his occupation and to take an interest in the lives of 
the people who worked for his firm. 

The vote of thanks was seconded by Mr. G. H. 
Strick, ‘‘ one of the oldest survivors of the Iron Age,” 
as he expressed it, and who was elected a member 
of the Institute as far back as 1876. 


The first paper presented was one on “Coke 
Consumption in Blast-furnace Practice: Effect of 
Removal of Breeze,’’ by D. F. Marshall and R. V. 
Wheeler. 


COKE CONSUMPTION IN BLAST-FURNACES. 


The disadvantages of the presence of breeze in coke charged 
to a blast-furnace are well known to all blast-furnace operators, 
and there appears to be general agreement that, as a means 
of lessening the amount of breeze, the use of hard cokes, such 
as those from South Wales and Durham coals, is desirable. 
Such hard cokes can undergo the normal handling between the 
coke ovens and the stock level of the blast-furnace without 
yielding much breeze, whereas softer cokes, such as those from 
Yorkshire and Derbyshire coals, suffer. 

A large average size of a coke used to betoken hardness, 
and a large average size was therefore valued, for, under the 
older conditions of coke manufacture in wide ovens, a blast- 
furnace manager could form a fair judgment, from the average 
size of the coke on arrival at his plant, as to its ability to 











withstand the further handling to which it would be subjected 
before reaching the stock level of the furnace. Under the 
newer conditions of coke manufacture, in narrower ovens 
more rapidly heated, a hard coke of comparatively small size 
may be produced, and it is realised that the smaller size is no 
disadvantage for blast-furnace use. Indeed, it is common 
practice in Germany and America to break down the larger 
pieces of coke.* At the same time, the practice is growing of 
screening out the smaller sizes. 

Direct evidence of the advantage of removing coke breeze 
less than l}in. in size is given by Evansf in the results of tests 
at a British blast-furnace plant. 

The trials now to be described aimed to obtain quantitative 
data regarding the effect on coke consumption in the blast- 
furnace of removing breeze at different sizes of screen, all other 
conditions of working being maintained as constant as possible. 

The furnace used had a McKee top for the mechanical 
distribution of the burden and the coke. It had been relined 
in 1925, and was capable of producing 1100 tons of pig iron per 
week from a burden containing 30 per cent. of iron. The ore 
and limestone were weighed into a scale car from bunkers, and 
the coke was charged by volume. 

For the particular blast-furnace studied it has been shown 
that the removal of a sufficient quantity of breeze, screened at 
l}in. or l}in., from the coke caused the furnace to drive more 
easily. Incidentally, a by-product, coke nuts, was obtained, 
which commanded a ready sale. The records, expressed on a 
basis of uniform slag production, suggest that no advantage 
is gained by screening out the coke breeze until between 6 and 
9 per cent. has been removed. It is apparent that, even with 
perfect screening, 10 per cent. of breeze could not be removed at 
lin. Since about 9 per cent. of breeze was removed by a fixed- 
bar screen with l}in. apertures, at which size they were rather 
inefficient, it may be that such a simple screen is preferable to 
a more efficient type, such as a vibrating screen, for its efficiency 
would be discounted by the production of breeze on the rehand- 
ling of the coke inevitable in modern blast-furnace practice. 
In the present state of our knowledge the minimum size of 
aperture for the screening of the coke that would effect an 
improvement in the working of the blast-furnace cannot be 
definitely stated, but it would seem that, under similar con- 
ditions to those obtaining during the trials, an aperture of 1}in. 
should be sufficient. For other reasons, however, it may often 
prove more economical to use a lin. screen. 

From the estimates made as to the size of the coke at the 
stock level, coke of which as much as 95 per cent. passes through 
a 3in. screen is quite satisfactory in a blast-furnace working 
under similar conditions to those of the trials. The results of 
the trials can therefore be taken as evidence confirmatory of the 
German and American experience that the most desirable coke 
for blast-furnace use should be, on arrival at the stock level, 
not greater in size than 3in. and not less than lfin. or lin. with 
the minimum amount of fine breeze. 


Discussion. 


Dr. M. A. Vernon said the decrease in coke con- 
sumption which was achieved by screened coke was 
accompanied by .a corresponding increase in blast 
temperature, and the question arose as to the extent 
to which the higher blast heats carried by the furnace 
would account for the decreased coke consumption. 
Some calculations which he had made gave rise to 
the interesting speculation that if it had been possible 
to increase the blast temperature without screening 
the coke savings would still have been achieved. 
From that point of view, therefore, it was not possible 
to accept the unqualified statement that the presence 
of coke breeze in the furnace performed no useful 
function. Until recently it had been assumed that 
blast-furnaces in Great Britain smelting native 
Jurassic ores could not work at very high tempera- 
tures because sticking would ensue, but it had now 
been established that a furnace smelting Oxfordshire 
or Northamptonshire ores could work up to a blast 





* See, for instance, Journal of the Iron and Steel Institute, 
1929, No. I., page 50. 

+ E. C. Evans, Gas World, 1926, Vol. 84, Jan. 2nd, Coking 
Section, page 14. 
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temperature of 1750 deg. Cent. without any detriment 

to furnace operation. In Lincolnshire, however, no 
similar success had been obtained, and furnaces 
smelting Lincolnshire ores had been operated at 
lower blast temperatures than others in the country. 
That was one of the most important points about 
the paper, because it marked one of the first steps 
towards the increase of blast temperatures in 
Lincolnshire practice. 

Mr. W. J. Brooke said that the investigation 
described in the paper was somewhat disappointing 
from the point of view that it left much unsaid, and 
he could not help feeling that the authors had gone 
to enormous trouble to explain what every blast- 
furnace manager had known for years, viz., that 
breeze in coke for blast-furnaces was a bad thing. 
The variables introduced by the changeableness of 
Lincolnshire ores from day to day, were of such a 
character as to prevent any hard and fast conclusions 
being arrived at, and charts in the paper showed that 
those variables had exercised an influence which 
could not altogether be due to the removal of the 
coke breeze. He did not agree with the conclusion 
that all coke under l}in. size should be discarded for 
blast-furnace use, and such a statement must be 
subject to reservations. The paper gave no con- 
sideration to the effect of the indiscriminate sizing 
of the ore constituting the burden, and before one 
could dogmatise that l}in. must be the minimum 
size of coke for blast-furnace use, it was necessary to 
consider other factors, amongst which the sizing of 
the ore in the burden was of tremendous importance. 
Giving the results obtained in the screening of coke 
at the works of which he has charge, Mr. Brooke 
said the coke ovens consisted of a battery of Becker 
ovens l6in. wide fired by means of clinker and 
regenerated blast-furnace gas. The coal was drawn 
from upwards of fifteen different sorts in South 
and West Yorkshire. A clean breeze from #in. down 
to }in., resulting from other necessary screening, 
was available, and was tried in one of the furnaces 
mixed with the screened coke without the slightest 
trouble or increase in the total coke consumption 
per ton of pig iron. With this experience the screens 
at the coke ovens were changed to }in. width, and 
for the past twelve months the coke from the ovens 
over fin. size had gone to the furnaces. He attributed 
this successful use of small coke to (1) the initially 
hard quality of the coke, and (2) the careful prepara- 
tion of the ore prior to charging into the furnace. 

Mr. R. C. Tucker, speaking with regard to the 
passage of the blast owing to the differential size of 
the coke, said it was the size of the coke at the stock 
level which was important in blast-furnace working, 
but looking at the figures of analyses in the paper 
there did not seem to be a great deal in the size up 
to lin. at the stack from the point of view of resistance 
to gas velocity compared with the effect of under- 
size ores. It was also known that ores disintegrated 
in the chimneys, and he, therefore, suggested that 
a great deal of the fuel economy recorded with the 
additional blast temperature might be due to other 
changes, which he outlined. 

Mr. R. A. Hacking said that quite a number of 
plants in the country had tried the effect of the 
removal of coke breeze, some by means of screens, 
but mostly by the use of forks with lin. between 
prongs, and the economies effected were in most cases 
of the order of those mentioned in the paper. In 
connection with the suggestion by Dr. Vernon that 
the economies were due not so much to the removal 
of breeze as to the use of higher blast temperatures 
which the removal of the breeze rendered permissible, 
it occurred to him that an investigation along similar 
lines incorporating the sizing and screening of ores, 
would probably lead to much greater economies. 
Continental practice had exploited both coke and 
ore screening to a much greater extent than this 
country, and in general the blast temperatures adopted 
were much higher than had been found possible here. 

The authors indicated their intention to reply in 
writing, Professor Wheeler remarking that the trials 
must be looked upon as only preliminary. 

Mr. D. F. Marshall then presented a paper on 
** The External Heat Loss of a Blast-furnace.”’ 


THE EXTERNAL HEAT LOSS OF A BLAST-FURNACE. 


In blast-furnace trials carried out by the Midland Coke 
Research Committee during a period of fifteen weeks, it was 
found that the average corrected “‘ iron factor,’ calculated by the 
method devised by Evans and his collaborators,* was approxi- 
mately 0-14 instead of the 0-5 or more to be expected from the 
average time of descent of the stock and the amount of 
burden. The most likely explanation of the abnormally 
low iron factor was that the external heat loss from the 
blast-furnace was lower than usual, and that the carbon burnt 
at the tuyeres to meet radiation and external cooling losses 
was not represented by the actuarial average 500/D lb. per 
square foot of hearth area per hour, where D is the diameter of 
the hearth in feet. A direct determination of the external heat 
losses was therefore attempted. After examining each factor 
in detail the author reaches the conclusion that, in the past, the 
external heat loss of a blast-furnace may have been over- 
estimated, and that in a modern furnace with bosh sprays this 
loss of heat is mainly in the cooling water. If this conclusion is 
correct, it follows that other sources of heat consumption in a 
blast-furnace may explain the relatively large differences 
between the heat input and that accounted for in the thermal 
balances which have been constructed. 


Discussion. 


Mr. A. F. Webber (National Federation of Iron 
and Steel Manufacturers) said that it was not accurate, 
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in arriving at the radiation loss, to take the arith- 
metical mean temperature and apply it to the total 
furnace surface. The heat lost by radiation was 
dependent upon the fourth power of the absolute 
temperature, and on that basis the heat loss given 
in the paper as 356,000 B.Th.U. per hour should be 
385,000. 

Mr. E. C. Evans (National Federation of Iron and 
Steel Manufacturers) said that, taking the results 
in the paper as they stood, the external heat losses 
were not so very different as a whole from those 
which would be expected in a furnace of the size in 
question, particularly after the correction suggested 
by Mr. Webber had been made. The external heat 
losses were in accordance with experience, but the 
heat loss by convection was very large, and he was 
wondering whether a clue to the results obtained 
with the author’s furnace might not be found in that 
loss. In comparing the author’s results with those 
of other investigators, it was not sufficient simply 
to compare the heat loss per pound of iron as that 
would assume a type of blast-furnace working under 
constant temperature conditions, whereas the heat 
loss per pound of iron would vary in the same furnace 
according to the convection loss. A point of some 
practical importance arose from an investigation 
he had made of blast-furnace data going as far back 
as 1700. The results then obtained were simply 
remarkable, and would be impossible under modern 
conditions of operation. Those old furnaces showed 
a remarkably high efficiency and the convection losses 
were very low. The walls were 20ft. in thickness 
and the furnaces were built up against the hill-side, 
as was the case with the author’s furnace, and they 
were frequently enclosed in buildings, so that the 
convection losses must have been very low. It 
had occurred to him, therefore, that low convection 
losses might have played an important part in the 
results obtained. He believed that a clue would be 
afforded in the work now being done by Professor 
Bone and his collaborators, and perhaps he might 
say, without anticipating the publication of that work, 
that some of Professor Bone’s results seemed to 
indicate that a low convection loss played a bigger 
part in furnace economy than had hitherto been 
realised. 


AMERICAN BLAST-FURNACE PRACTICE. 


The final paper presented at the morning session 
was entitled ‘“‘ Recent Developments in American 
Blast-furnace Design and Practice,” by Mr. W. A. 
Haven, of Cleveland, Ohio. In the absence of the 
author, the paper was presented by the Secretary. 
The paper is mainly descriptive and does not lend 
itself to abstraction. 


Discussion. 


Professor Henry Louis said he did not think the 
author was quite fair in his comparison of the manage- 
ment of American blast-furnaces to-day and the 
management in years gone by. The fact seemed to 
be forgotten that the old operators used anthracite, 
whereas modern operators used coke, and that, of 
course, made an enormous amount of difference in 
furnace practice in favour of modern operation. 

Mr. W. J. Brooke said the paper was a description 
of the culmination of a period characterised by the 
almost insane striving after enormous outputs. 
The paper recorded with pride that furnace after 
furnace in the United States had been designed for 
and operated at a production of over 1000 tons of 
pig iron per day. It was significant, further, that 
the introduction of that excessively large furnace 
capacity had taken place during the years 1928-30, 
and it was further significant that those were ‘“‘ years 
of profitless prosperity.’”’ Whilst, presumably, we 
were expected to congratulate blast-furnace engineers 
and operators on being able to produce 1000 tons of 
pig iron per day from one unit, he pointed out that 
the design of such large units and their operation 
was a very much simpler matter than the selling of 
the product when it was made. One began to doubt 
the wisdom of such a course when conditions arose 
such as those now existing in America when huge 
and unwieldy plants had to be worked at a low rate 
of output. A great deal of the troubles that the iron 
and steel industry of the world found itself in to-day 
was due to the fact that mass production had been 
followed without heed for the morrow and without 
due regard for how the production was to be disposed 
of. It appeared that the world for the time being 
had reached saturation point, if not super-saturation 
point, and the author was on the right lines in showing 
how the problem should be approached by reduction 
in costs, and the utilisation of by-products—chiefly 
gas—fuel economy, and heat conservation, factors 
which had been overlooked in the blind reliance 
upon mass production to cheapen costs. Due regard 
to matters of that description had recently enabled 
substantial savings in production costs to be made, 
not only when increasing output, but in many cases 
with a much-diminished output. 

Mr. James Henderson, looking at the paper from 
the point of view of what there was in American 
practice that could be usefully applied in this country, 
said we must recognise that whilst our open-hearth 
practice would stand comparison with that of all 
other countries, our blast-furnace practice in recent 
years had not been quite of the same high order. As 





* Journal of the Iron and Steel Institute, 1928, No. I., page 
53; 1931, No. I., page 95. 
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our furnaces, considerable progress had been made, 
and it was in other directions that we must look 
chiefly for more economic results. The author had 
properly stressed the importance of the proportion 
of materials—the coke and the burden—and the 
question of sintering was also of considerable import- 
ance. In this country sintering plants had been 
adopted for a considerable number of years, but the 
problem had not been tackled with the determina- 
tion and earnestness that it deserved. The newer 
plants in this country, such as that at Dagenham 
and the new plant at Messrs. Stewarts and Lloyd at 
Corby, incorporated sintering plants, and his own 
directors had recently sanctioned the installation 
of such plants at Frodingham and Appleby. 

Commenting on the information given in the paper 
with regard to gas cleaning, Mr. Henderson said 
that at Frodingham and Appleby there was a gas- 
cleaning plant for 2 million cubic feet of gas per hour, 
and the gas was cleaned from 5-8 grammes of dust 
per cubic metre in the dirty state to 0-025 c.m. 
in the clean state at a cost of 0-14d. per thousand 
cubic feet. The degree of cleanliness obtained, of 
course, varied with the purpose for which the gas was 
to be used. At Frodingham and Appleby there was 
a large installation of gas engines, both for blowing 
and for power, and it was better in that case to clean 
the gas to a greater degree of fineness than was 
possible in wet practice. 

Mr. A. Crooke asked what was the effect, when 
it was desired to increase the blast volume, after a 
period of slow blowing. Experience in recent years 
had shown that after slow blowing for a long period, 
and then increasing the blast volume, the tendency 
was for the coke consumption to go up to a higher 
figure than it was before the operations were slowed 
down. Some information with regard to American 
experience in that connection would be of value. 
That problem was particularly acute when using soft 
ores. As he could not imagine that the Americans 
would run their furnaces at half pace for all time, 
they would presumably have to do something to 
deal with that problem, which, however, was not 
mentioned in the paper. 

Dr. C. H. Desch expressed the hope that consider- 
able public notice would be taken of the remarks of 
Mr. Brooke, because iron masters were constantly 
having it dinned into their ears by politicians and 
the Press that the great drawback to the iron and 
steel industry in this country was its small size and 
small output. For years they had been told that the 
remedy was to increase the size of their works and 
outputs, and imitate American efficiency. Now it 
appeared that furnaces had proved economical in 
America under conditions of very much less output 
than that for which they had originally been intended, 
and at outputs which, normally, would be attained 
efficiently by smaller furnaces. 

At the afternoon session on Thursday, May 4th, 
the first paper was one on “ Structural Changes in 
Hypo-eutectoid Steels on Heating,” by Sir H. C. 
Carpenter and J. M. Robertson. 


STRUCTURAL CHANGES IN HYPO-EUTECTOID STEELS 
ON HEATING. 


This paper deals with the solution of ferrite on heatiig and 
the effect of initial temperature on the structure obtained on 
cooling. 

During heating, ferrite is absorbed by the spread of austenite 
from the points originally occupied by pearlite. When heating 
is continuous this results in the formation of a carbon gradient, 
which may affect the structures obtained on cooling from 
temperatures within the critical range. The experiments show, 
however, that this gradient has little effect on the structure 
obtained on cooling after 15 minutes at the initial temperature. 

From each point at which the formation of austenite begins, 
an area of austenite spreads outwards into the ferrite, and on 
quenching this area is retained as martensite. This continuous 
area consists, however, of many small grains, and during slow 
cooling the formation of ferrite begins at the boundaries of these. 
Thus, from comparatively large areas of austenite small-grained 
ferrite-pearlite structures are obtained. 

During moderately rapid heating the spread of austenite 
tends to some extent to follow the boundaries of the ferrite 
grains, and Whiteley has shown that this tendency becomes 
more pronounced as the rate of heating is decreased. ; 

Just above the upper limit of the critical range steel consists 

of a system of small austenite crystals. As the temperature is 
raised, some of these begin to grow and absorb those around 
them. As the temperature is further raised, the number of 
growing crystals and the rate of growth increase. Finally all 
the small crystals are absorbed, and grain growth practically 
stops. For a given steel there are two fairly well defined grain 
sizes :—(1) That formed when it is heated just above the critical 
range, and (2) that formed when it is heated to high tempera- 
tures. When the steel is in either of these conditions the grain 
size does not appreciably increase with the time of heating. At 
intermediate temperatures it consists of a mixture of large 
and small grains, and the large grains continue to grow with 
time. 
With a given rate of cooling, more ferrite is formed from small- 
grained than from a gy austenite. The grain-size 
infil the t of ferrite, because ferrite begins to form 
at the grain boundaries, whose number decreases as the grain 
size increases. 

All steels containing between 0-2 and 0-6 per cent. of carbon 
behave in much the same way during heating, but steels with 
more or less than this amount behave rather differently. In 
steel containing 0-1 per cent. of carbon, small austenite grains 
are produced by heating just above the ¢ritical range, but small 
ferrite crystals are not obtained on cooling. In fact, in steel of 
this composition the size of the ferrite crystals is not affected by 
the initial temperature, but only by the rate of cooling. This i8 
partly due to the coalescence of ferrite during cooling. In this 
same steel, however, the size and distribution of the pearlite 
grains are influenced to a marked extent by: the initial tempera- 
ture, for each austenite grain gives rise to a pearlite grain. Thus, 
when cooled from within the critical range the pearlite occurs as 
groups of small particles ; when cooled from just above the range, 
the particles are widely distributed ; and as the initial tempera- 
ture is raised above this, their size increases in accordance with 
the size of the austenite grains. 








When steels of nearly eutectoid composition are heated into 
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or just above the critical range, their behaviour is influenced 
by the fact that the solution of the excess ferrite is completed 
at about the same temperature as that of the cementite in the 
pearlite. Over a certain range of temperature therefore these 
two constituents act as nuclei for the initiation of the change on 
cooling. The structure thus produced consists of a very intimate 
mixture of ferrite and pearlite. The typical structure consisting 
of definite grains of pearlite surrounded by envelopes of ferrite 
is not obtained until the steei is heated to a high enough tem- 
perature to dissolve all the ferrite and cementite and produce 
homogeneous austenite. 

The formation of the banded structure is affected by the 
initial temperature as well as by the rate of cooling. The 
higher the initial temperature and the longer the time of heating 
the more slowly must the steel be cooled in order to obtain bands. 

Repeated heating to a temperature just above the critical 
range does not produce a progressive decrease in grain size. 
Starting with large grains, one heating just above the critical 
range produces marked refinement, but repetition of this treat- 
ment produces only a very small change. 


DISCUSSION. 


Dr. Walter Rosenhain suggested that the phos- 
phorus theory of banding, which the authors found 
difficulty in accepting, could not easily be set aside. 
It was true that phosphorus was one of those elements 
which, with iron, formed what was called a loop 
diagram, i.e., with a certain concentration of phos- 
phorus the gamma range ceased to exist, but if it were 
true that phosphorus were non-uniformly distributed 
—-and there was good evidence for thinking that—then 
there would be found regions, varying very much in 
width according to the rate of variation in tempera- 
ture and heating, in which the gamma stage was 
never reached and in which carbon could not diffuse 
to any appreciable extent, and that would account 
for the formation of bands in a steel containing 
phosphorus in a suitable manner. The fact that 
phosphorus was supposed to remain distributed in 
that peculiar manner was, he thought, accounted for, 
on that view, by the fact that it would necessarily 
remain to a very much larger extent in those regions 
which retained the alpha constituent and would 
decline to diffuse into the gamma region or would 
only do so to.a very limited extent, because in doing 
so it would to a large extent have to undergo trans- 
formation, at any rate locally. The question was 
whether it was possible to get banding in a pure iron: 
carbon alloy, but the authors could not give the 
answer because they were not using pure iron-carbon 
steel, but practical steels which, of course, were much 
more interesting. Nevertheless, to answer a question 
of that kind it was necessary to work with materials 
of a high purity and find out whether banding occurred 
in the absence of phosphorus. It was possible that 
the phosphorus effect might not be the only one, and 
the inclusion theory, which the authors had put 
forward, had something in its favour, but that some- 
thing he was inclined to regard rather as the possi- 
bility of the inclusions themselves containing some- 
thing—probably oxide—which could diffuse into the 
surrounding steel in certain conditions, and in its 
turn, by the formation of a loop diagram or its equiva- 
lent, prevent the local formation of the gamma phase. 
In that way oxygen might act in a manner very 
similar to phosphorus. The question was still an 
open one, but the fact that a certain element when 
present in iron to a moderate extent could and did 
prevent transformation to the gamma phase must be 
taken into consideration. 

Dr. W. Hatfield said he was definitely in favour of 
the view that inclusions were the indirect cause of a 
banded structure, and regarded the detailed explana- 
tion given in the paper as quite conclusive. There 
was very little phosphorus in steel and when the 
metal was at an elevated temperature in the gamma 
range the phosphorus became uniformly distributed 
in the solid solution. The time during which the 
steel was exposed to the high temperature must 
necessarily result in uniform distribution of the 
phosphorus, and therefore he excluded the phosphorus 
from being the cause of a banded structure and 
regarded that fact as being a conclusive answer to Dr. 
Rosenhain’s question as to whether a banded structure 
was possible without phosphorus. There were 
examples of banded structures with phosphorus of 
the lowest possible order, going down to 0-005 per 
cent., and therefore he inferred that even in the com- 
plete absence of phosphorus there could still be a 
banded structure. For these reasons he held the view 
that indirectly non-metallic inclusions were the true 
cause of the banded structures. 

Professor J. H. Andrew referred to a common 
feature in commercial steels, namely, that the 
pearlite lay very largely at the grain boundaries. A 
few weeks ago he was experimenting with a steel con- 
taining 0-15 per cent. carbon in which the carbon 
was entirely at the grain boundaries, and on soaking 
that steel at 1350 deg. Cent. for six hours and cooling, 
that state of affairs still persisted and from that he 
concluded that it was almost impossible to shift the 
carbide away from the boundaries unless the manga- 
nese content was sufficiently high. In the authors’ 
case the manganese was 0-03 to 0-05 per cent., and 
it would be interesting if they could repeat their 
experiments with a manganese content of, say, double 
that amount. That was a point which had not been 
taken sufficient notice of, namely, the extraordinary 

influence of small quantities of manganese in com- 
mercial steel. An entirely different result would be 
obtained with a manganese of about 0-8 per cent. 
Mr. W. F. Chubb, speaking from the works point 
of view, said he had found many things in regard to 


found that nickel and nickel-chrome steels showed the 
banded structure after carburising where none 
existed before, and for that reason he agreed with Dr. 
Rosenhain that the phosphorus theory could not be 
rejected out of hand. The paper, of course, was 
based upon straight carbon steels and it would be 
interesting to know what results could be obtained 
from alloy steels. 

Dr. Robertson, who replied to the discussion, said 
that Dr. Rosenhain based his phosphorus theory on 
phosphorus being non-uniformly distributed in the 
steel when it was cast and remaining so throughout 
all subsequent treatment, so that some regions in the 
steel where phosphorus was concentrated would pass 
through the ordinary reversible transformation from 
austenite to ferrite and pearlite. If it were the fact 
that the phosphorus was non-uniformly distributed 
to such an extent that it prevented carbon diffusing 
into certain regions, it would be possible on heating 
to convert the steel entirely to austenite and get a 
uniform martensitic structure on cooling, and certain 
steels did that, but with ordinary steels the amount 
of phosphorus was not large enough or heterogeneous 
enough to do so. At the same time, the authors had 
not entirely rejected the phosphorus theory. Never- 
theless, Dr. Hatfield had given a very good argument 
in favour of the inclusion theory stated in the paper. 

Replying to Professor Andrew on the question of 
the carbide round the grain boundaries, Dr. Robertson 
said that was explained in the paper by Mr. Whiteley 
read before the Institute last autumn. In that paper 
it was shown that all steel is changed from ferrite or 
pearlite to austenite, the latter tending to form pre- 
ferentially along the borders of the boundaries of the 
pearlite crystals, and on cooling cementite was 
formed. That, however, only explained the matter 
under particular conditions, and for the moment he 
was unable to explain why the effect was not removed 
by heating for a long time at a very high temperature, 
as mentioned by Professor Andrew. Although, as 
mentioned by Mr. Chubb, it was possible to get band- 
ing to a large extent after carburising, if the steel was 
cooled after carburising in the same way that it had 
been cooled initially, he did not think carburising 
would have any effect in producing banding, although 
raising the carbon content would tend to remove 
banding if the temperature was raised high enough. 

At this stage Professor Henry Louis took the chair 
and called upon Dr. H. J. Gough and Mr. D. G. 
Sopwith to present their paper on ‘“‘Some Com- 
parative Corrosion-fatigue Tests Employing Two 
Types of Stressing Action.” 


CORROSION FATIGUE TESTS. 


The present paper describes some experiments designed to 
throw some light on the comparative influence of different 
stressing actions on the resistance of metals to corrosion fatigue. 
In the past attention has been paid chiefly to corrosion fatigue 
under reversed flexural stresses; Ludwik and McAdam have 
also made a few tests employing reversed torsional stresses. 
The present tests were made to investigate the comparative 
influences of cycles of reversed direct and reversed flexural 
stresses while the specimens are subjected simultaneously to 
salt spray. They are believed to include the first direct stress 
tests of their kind. As these tests have been made on a fairly 
wide range of materials, they afford useful information as to 
whether the results of corrosion fatigue tests made on rotating 
bar machines—the type most widely employed by investigators 
throughout the world—can be taken as a reliable indication of 
the resistance to corrosion fatigue under other types of stressing 
action. In this connection, however, an extremely important 
point must not be overlooked. The usual type of rotating bar 
machine applies cycles of stress having a single value of mean 
stress equal to zero, and it is a common error, arising from this 
fact, to speak of the “ fatigue.” range of a metal when referring 
to the range for reversed stresses only. Actually, of course, a 
metal has an infinite series of > ranges, in which the mean 
stress is an important variable. Fatigue tests made in air have 
shown that there is no general law connecting the safe range and 
the mean stress, — many materials conform to one or 
other of the well-known linear or parabolic relations or to some 
intermediate relation. Information is therefore required as to 
whether the resistance to corrosion fatigue is also a function of 
the mean stress of the cycle or merely depends on the range of 
stress. To investigate this, another series of tests is in hand, 
employing direct stresses. 

e present position concerning the comparative values of 
fatigue resistance, in ait, of metals tested under cycles of reversed 
direct and flexural stresses is that the direct stress value is equal 
to or less than the flexural value, which difference is entirely 
consistent with the theory of the effects of the impressed con- 
ditions of test. 

The tests have been made on six materials selected as repre- 
sentative ‘“‘ commercial’’ materials, as used in aircraft con- 
struction. They include a cold-drawn 0-5 per cent. carbon 
steel, as used for “ streamline ” wires, three “ non-corroding ”’ 
steels, duralumin, and «a magnesium alloy containing 24 per 
cent. of, aluminium. These materials were tested in the con- 
dition as received at the N.P.L. from the Royal Aircraft Estab- 
lishment, Farnborough. Corrosion fatigue tests have been made 
on each material, employing two types of stréssing—reversed 
direct stresses at a frequency of about 2200 cycles per minute, 
also reversed flexural stresses (rotating bar hine) at the same 
test frequency. The corroding medium employed throughout 
was a fine (air-borne) spray of a 3 per cent. solution of common 
salt in distilled water. e results of static tensile tests, also 
fatigue tests in air and in vacuo on these materials have been 
previously fully described, and will merely be quoted for com- 
parative purposes. 

After 4 description and analyses of the tests, the authors say 
that under the conditions of test and within the endurances 
explored, there are no indications of the existence of a definite 
characteristic which has been often referred to as a “ corrosion 
fatigue limit.” Not only does this emerge clearly, but after a 
certain endurance—ranging from a very low value up to a 
maximum of about 5 million cycles—the observations indicate 
a simple exponential relation between the stress and the number 
of reversals to fracture. Should this relation continue to hold, 
fracture would always occur eventually under any applied stress 
range, however small its magnitude. 





Discussion. 


Dr. W. H. Hatfield commented on the important 
fact that Dr. Gough and his colleague, who had given 


sion fatigue in recent years, were now postulating 
that giver time fracture could take place under corrod- 
ing influences at stresses at almost negligible valuc. 
That inference at first sight would appear to be 
extremely deplorable, and might give rise to the feel- 
ing that there was no hope with regard to resistance 
to stresses under corrosive conditions. At the same 
time he would suggest to the authors that those 
‘influences were relative, and in taking into considera- 
tion the results of the authors’ work, we should also 
bear in mind the number of reversals of stress in the 
active or working life of the part in question, in 
relation to the number of reversals under the experi- 
mental conditions which the authors had described. 
For instance, it had been established that in the life 
of a commercial vehicle the maximum stresses im- 
posed on the spring blades repeated themselves in 
something of the order of 50,000 times in the life of 
the vehicle, whereas in a marine propeller shaft, for 
example, the ‘‘ Mauretania,’’ in twenty years there 
would be something like 700 million reversals of stress. 
Then the matter became very serious, and it might, 
indeed, be that abnormal failures of marine parts-—- 
abnormal in the sense of failure apparently having 
taken place at stresses far below what otherwise 
would have been dreamed of as likely to produce 
fracture—were explained very fully by the fact which 
the authors had put forward. The main point he 
wished to impress was the necessity for taking a firm 
stand with regard to the actual number of reversals 
of stress in the life of a part in relation to the quantita- 
tive data concerning it. If that were done there was 
not much to worry about, and it would be found that 
in comparing various materials, such as steels, with 
various compositions and mechanical properties, 
there was an intermediate period in the curve, 
probably corresponding with the actual service 
conditions. 

Mr. Sopwith said it might be regarded as a for- 
tunate circumstance, perhaps, that in cases in which 
materials were used under very corrosive conditions- 
apart from exceptional circurnstances—the _ life 
required was not very long. The 700 million reversals 
mentioned by Dr. Hatfield in the case of the ‘ Maure- 
tania’ were probably more numerous than those 
met in the normal life of any one particular shaft, 
and it was well known that there had been several 
cases of failure in propeller shafts. On the other hand, 
the type of component subjected to the greatest 
number of reversals were parts of automobile and 
aero-engines in which the corrosive conditions, if 
existing at all, were nothing like so severe as a 3 per 
cent. salt solution or salt water. 

Dr. Gough agreed with Dr. Hatfield that we should 
hot be alarmed or scared by the comparisons in the 
paper. There were two classes of person, he said, 
to be dealt with, namely, the one who went mad 
about corrosion at any time, and said it was the cause 
of all evils, and the other who said corrosion did not 
occur at all. In most cases the working stresses were 
so low as to have no effect on corrosion fatigue, but 
during the last two or three years a very important 
branch of engineering very nearly crashed over that 
difficulty, namely, water-cooled C.1. engine rods. 

The final paper on Thursday, May 4th, read by the 
Secretary in the absence of the author, was entitled 
“Formation of Columnar Crystals in Steel Sheets 
after Normalisation,” by F. Kinsky. 


COLUMNAR CRYSTALS IN STEEL. 


The present investigation deals with the abnortnal growth 
of crystals of a columnar character in normalised steel sheets, 
and gives hints for its prevention. The author is of the opinion 
that the formation of large columnar crystals is due to small 
thermal intercrystalline strains set up by 4 rapid passage through 
the region of maximum segregation of « solid solution. The 
large columnar crystals in normalised sheets appear after box- 
annealing in the A,-Ag range, when this is carried out in an 
oxidising medium. The prevention of the decarburisation of 
the sheets during box annealing suppresses the immediate 
appearance of these columnar crystals, but the cause of their 
formation is not removed. These crystals appear after a fresh 
annealing in an oxidising medium. 


Mr. A. Allison, Mr. J. S. Walton, and Professor 
Desch discussed the paper. 


FrencH Honour To MonsieuR FREMONT. 


Before closing the meeting the Chairman called 
attention to the fact that a tablet was being erected 
that day in Paris to the memory of Monsieur Fremont, 
who died on August 17th, 1930, and he called upon 
Professor A. M. Portevin to say a few words with 
regard to the event. 

Professor Portevin said that almost at that moment 
a tablet was being placed on the house of Monsieur 
Charles Fremont, who was so well known for his 
studies on corrosion and notched bar tests, of which 
he was one of the pioneers. Monsieur Fremont’s 
technological studies numbered more than eighty, 
and their educational value had been of the highest 
importance. Monsieur Fremont, whose studies were 
a fine example of work carried out in a disinterested 
spirit, was a great friend of Osmond and Pourcel, 
and, concluded Professor Portevin, he felt that those 
attending that meeting would be interested in knowing 
that his memory was being preserved. 

On the proposal of the Chairman, it was decided 
to send a telegram to the Mayor of the Department 
in Paris in which the house of the late Monsieur 
Fremont is, associating the Iron and Steel Institute 
with this memorial tablet. It may be mentioned 








the question which were not so readily explainable as 
the authors seemed to suggest. For instance, he had 


so much attention to this important subject of corro- 


that the Committee which has been responsible for 
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the memorial included the President of the Institute 
(Mr. W. R. Lysaght) and Sir Robert Hadfield, F.R.S. 

The meeting was then adjourned until Friday, 
May 5th. 

THE ANNUAL DINNER. 

Despite the condition of the iron and steel trade, 
or perhaps as an indication of its improvement, over 
500 members of the Institute and guests sat down to 
the annual dinner at the Connaught Rooms on Thurs- 
iny, May 4th. The speeches were no better and no 
worse than is ustial 6n these occasions. No toast 


was more heartily honoured than that of the Chair- 
man, Mr. W. R. Lysaght, whose very human and 
unusual Presidential Address had made a great 
effect upon the members that morning. The proposal 
was made by Sir Archibald Denny, who himself 
in his own works honours by following them the 
traditions of the human touch established by his 
forbears. The other speeches, started by Mr. 
“ Jimmy ” Thomas, had rather a politica) air, and 
were rather more serious than a strict’ observance of 
post-prandial eugenics might dictate. 





(To be continued.) 








Lancashire Steel Corporation’s Works. 


>- 


()s ‘Tuesday last, May 9th, H.R.H. Prince George 
J performed the official opening of the coke ovens, 
hy-product plant, and canal wharf at the Lancashire 
Steel Corporation’s works at Irlam, Lancashire. This 
Corporation was incorporated in 1930 to acquire the 
iron and steel assets of the Pearson and Knowles 
Coal and Iron Company, Ltd., Partington Steel and 
Iron Company, Ltd., and the Wigan Coal and Iron 
Company; Ltd. It owns the entire share capital of 





Rylands Brothers, Ltd., and the Whitecross Com- 
pany, Ltd., as well as the Pearson and Knowles 
Engineering Company, Ltd. The Irlam works are 
situated on the banks of the Manchester Ship Canal 
and cover an area of 209 acres. They are served by 
the Cheshire Lines, L.M.S., and G.W. railways, and 
are therefore in a very favourable position for both 
inland and seaborne traffic, while the coalfields in the 
vicinity ensure an adequate coal supply. The coke 


largest vessels using this waterway. The ore unload- 
ing and raw materials handling plant is thoroughly 
up to date. It deals both with land and seaborne 
supplies, éliminating hand labour, beyond that 
required to control the tratisporters which deliver 
the materials to the requisite points of the works. 
Finished products can also be dealt with by this plant 
and shipped to all parts of the world, 








The coke oven plant consists of fifty-one Becker 





GENERAL VIEW OF THE IRLAM WORKS 


ovens with by-products plant and has a capacity of 
5600 tons of coke per week. It is so arranged between 
the taw materials handling plant and the blast-fur- 
naces that no hand labour is required from the 
mechanical tipping of the slack wagons to the delivery 
of the coke to the blast-furnaces. There are four of 
these furnaces producing basic, foundry, and special 
irons. Orie furnace with its own gas cleaning plant 
is specially arranged for the manufacture of ferro- 


the blowing installation is 225,000 cubic feet per 


minute. The largest turbo blower has a capacity of 
50,000 cubic feet per minute with a normal pressure 
of 15 lb. per square inch and a maximum of 20 lb. 
per square inch. Some of the turbines are of the 
mixed presstife type for utilising exhaust steam. 
Waste heat boilers are also provided for raising steam 
from the products of combustion from the gas engines. 

The open-hearth plant consists of steel furnaces of 
a special type With capacities from 50 to 90 tons, and 
an active mixer is installed for molten metal from the 
blast-furnaces. This plant produces special steels 
as well as the usual merchant steels. The fullest 
advantage is taken of waste heat recovery and firing 
ean be effected with producer, coke oven, or blast- 
furnace gas either separately or mixed. The ingots 
are cast on G&ifs and the moulds removed by elec- 
trically operated strippers, all unnecessary handling 
being obviated. The rolling mills consist of a 40in. 
electrically driven reversing cogging mill and a 32in. 
reversing finis mill for the heavier sections and 
rails, a 20in. merchant mill and a continuous rod mill. 
The cogging mill has a capacity of 100 tons per hour 
and deals with the ingots down to blooms for use in 
the reversing finishing mill and the three-high mill. 
The three-high mill in turn provides billets for the rod 
mill. The reversing mill is equipped with a sorbitising 
plant specially designed to deal with four rails simul- 
taneously, which makes it possible to heat-treat the 








whole of the output when required. The three-high 
mill is equipped with special tilting walls and 





repeaters when used for billet rolling. All the 
auxiliary equipment is of the most up-to-date kind. 
providing for mechanical handling, conveying, and 
roll charging. 

The rod mill is of the latest continuous and fully 
atitomatic type and has a capacity of 20 to 30 tons of 
wire rod per hour, according to gauge. The finishing 
speed is 3600ft. per minute and the weight of the 
btindles up to 500 Ib. 
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COKE OVENS PLANT AND CRUSHER HouUSsE 


ovens, blast-furnates, open-hearth plant, and rolling 
mills are arranged on one site, steel thus being pro- 
duced from the raw materials to the finished article, 
and full use is made of the heat in the surplus gases 
from the coke ovens arid blast-furnaces. 

The full output of the works is 350,000 tons of 
finished steel per annum, comprising all sizes of con- 
structional sections, rails, fish-plates, and semi- 
finished matetials down to rolled wire rod of the 
smallest diameter. The handling of the raw materials 
is carried out in an efficient manner. The wharf on 





the Manchester Ship Canal will accommodate the 








tanganese. The blast-furnace plant is equipped with 
bunkers, inclined hoists, and mechanical charging 
apparatus, thus doing away with hand labour entirely. 
The hot blast stoves are fitted with forced draught 
type of burners to enable the maximum of blast- 
furnace gas to be delivered to the steel works and 
power plant. 

© power plant consists of blast-furnace gas 
engines and steam turbines of a total capacity of 
10,000 kW. The blowing plant consists of both gas 
engine-driven and steam turbo blowers housed in the 
same building as the power plant. The capacity of 











CRUSHER HOUSE WITH WASHERY AND COKE QUENCHER BEHIND 


The works include a foundry plant for producing 
all kinds of castings in iron, steel, and non-ferrous 
metals, and there is a special department of the works 
for the manufacture of flags, kerbs, and conduits from 
slag concrete. A number of photographs reproduced 
herewith and on page 478 illustrate the plant. 








A PLANT for the manufacture of silicate of soda is to 
be put up near Toronto, Ontario, at a cost of 250,000 
dollars. 
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A Giant Forging Press. 


S a rule it may be said that machine tools are built 
[A to a scale commensurate with that of man, but there 
are oceasions when the work required of the machine 
necessitates the abandonment of that scale. Such has 
been the case with two great hydraulic forging presses 
recently completed by Hydraulik G.m.b.H., of Duisburg. 
Although the pressure they can exert—10,000 tons—has 
been reached and surpassed before, the earlier presses were 
designed solely for the purpose of bending armour plate, 
whereas the two now completed are capable of a much 
wider sphere of action, and are in consequence of greatly 
enhanced dimensions. They are intended for such work 
as the forging of drums for high-pressure boilers, turbine 
drums of large size, ships’ propeller shafts, guns, and other 
massive parts up to 250 tons in weight. The clause in the 
contract that neither press should be unduly stressed if 
work was carried out at a distance of 500 mm. from the 
centre line caused the dimensions to be further enlarged, 
with the result that the overall height from floor level is 
15,200 mm, [about 50ft.], while the lowest point is sunk 
6400 mm. [about 21ft.] in a pit below floor level. Each 
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of the central ram is mounted rigidly on the crosshead, 
but since the possibility of slightly irregular movements 
of the crosshead must be allowed for the two side plungers 
act upon it through spherically seated steel plates. Four 
smaller rams are also mounted on the yoke, two on each 
side. Their plungers are connected to the crosshead, 
through links carried in guides, while their cylinders are 
attached to the yoke. These rams work in opposition to 
the main pressure rams ; that is, when water is admitted 
to them, they tend to lift the crosshead. Two of them are 
responsible for the return motion of the crosshead, and 
two for balancing its weight and holding it in position. A 
side bracket on the yoke carries the distribution valves 
that regulate whether one, two or three of the main rams 
shall be in operation. Although the maximum stroke of 
the main rams is 3 m. [about 9- 8ft.], it is not carried out 
as a continuous movement when pressure is being exerted. 
The water supply istobtained from intensifiers operated 
by steam pressure for the power strokes and from capacious 
filling tanks for the idle ones. Rates of movement of 
the crosshead under various conditions and maximum 
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the pressure of the water admitted to these rams may be 
increased to 400 atmospheres if necessary. 

The yoke and crosshead, as we have already mentioned, 
are carried by four columns, 800 mm. in diameter. The 
distances between centres of these columns are respec- 
tively 6000 mm. [19-7ft.] across and 2800 mm. [9ft.] 
along the machine. Long heavy foundation pieces carry 
the columns, which rest finally on substantial bottom 
plates. Bolted down by the columns there is the base 
plate, some idea of the size of which may be gained from 
the photograph reproduced in Fig. 3. It carries a sliding 
table capable of travelling a distance of 7 m. to either side 





Fic. 6—NUT TO FIT MAIN COLUMN 


of the centre line. The makers claim thdt this is a greater 
motion than has been given to the sliding table of any 
press before, and by its use such heavy parts as boiler 
drums and other massive forgings are easily laid in the 
bottom swage by the crane, and then run into the 
forging position below the crosshead. The table is moved 
hydraulically, one stroke of the piston of the mechanism 
sufficing for a travel of 3500 mm. Thus to move the table 
from one side to the other—a total travel of 14 m.—four 























piston strokes are required. The plunger is not directly 
connected with the table. Intermediate between the two 





















































“THe EnGinter” 
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Fic. 5—PLAN AND PART. SECTIONAL ELEVATION OF 10,000-TON PRESS 


of the four columns carrying the yoke and guiding the 
crosshead is 800 mm. in diameter. Perhaps a better 
impression of the size of the machine than mere figures 
can convey is provided by the photograph reproduced in 
Fig. 6. A workman is shown standing beside one of the 
nuts that fit on to the columns and hold the yoke in 
position, and this nut—a comparatively insignificant part 
of the machine, as will be seen if it is identified on the 
drawing, Fig. 5—is nearly as big as the man himself. 
By reason of these great dimensions, the press is capable of 
forging turbine drums as much as 4:5 m. [14-7ft.] in 
diameter by 15 m. to 20 m. [49ft. to 65- 6ft.] long. 
Although a pressure of 10,000 tons can be exerted by 
this press if required, for many parts so great a power is 
unnecessary. For this reason, and from the point of view 
of certain design difficulties that would probably be 
involved in exerting all the pressure in one ram, three 
hydraulic ram cylinders are mounted in the yoke, the 
corresponding plungers being carried by the crosshead. 
When comparatively light work is to. be carried out, high- 
pressure water is admitted to the central ramm-alone, and 
@ maximum pressure of 4000 tons is then exerted. For 
heavier work the two side rams are utilised, and a pres- 
sure of 6000 tons is obtainable, while for really heavy forg- 





ing all three rams are brought into action. The plunger 





continuous strokes under power are given in the following 
table :— 


Stroke. Speed. Max. stroke. 
Downward stroke Light . 300mm./sec. .. Continuous 
Return stroke .. os (BOO: 50 ” 
Forging stroke .. 10,000 tons .. 70 225 mm, 

2 as ee 375 mm. 

4,000 ,, .. 180 pe 565 mm. 


The pressure of 10,000 tons is exerted when the steam 
pressure at the intensifier is 12 atmospheres, but the 
machine had to be designed to withstand the stresses 
corresponding to a steam pressure of 14 atmospheres, 
and its dimensions are therefore enlarged and its actual 
power greater than its nominal. The rams had to be 
constructed to withstand a water pressure of 400 atmo- 
spheres. While the main rams are driven from the inten- 
sifier, the return rams and several other hydraulic mechan- 
isms which will be mentioned later obtain their motion 
from power water at a pressure of 200 atmospheres, 
delivered by three-throw horizontal pressure pumps, and 
electrically controlled compressed air accumulators with- 
out pistons or floats. When the press is carrying out 
‘“* punching ” operations, it is possible that the power of 
the return rams may not always be sufficient to withdraw 





the punch. Arrangements are therefore made by which 





there is a “ strap,”’ 22 m. [72ft.] long, which is moved by 
the piston. At the end of each 3500 mm. travel the table 
is disconnected from the strap, which is run back and then 
re-connected with the table. The movable bolts connecting 
and disconnecting the table with the strap are operated 
hydraulically. Strong bolts operated hydraulically hold 
the table in position when forging is taking place. At a 
distance of 350 mm. from the centre of the press, there is an 
hydraulically operated ejector, used particularly for 
punching and similar work. 

In spite of its great size, the press is easily controlled. 
In ordinary rough forging the controls allow the cross- 
head with the upper swage attached to be drawn back 
rapidly after each working stroke a distance sufficient to 
allow the work to be turned or moved along. For finishing 
the pressure strokes may be made to follow one another 
with ‘considerable rapidity. At 10,000 tons pressure 
twenty-five strokes per minute are obtainable, at 6000 
tons thirty strokes per minute, and at 4000 tons about 
forty strokes a minute. Although the length of stroke under 
these conditions is not likely to exceed 20 mm., the weight 
of the parts involved necessitates a very perfect mechanism. 
When punching is performed, much longer strokes are 
required than for other operations, and the strokes obtain- 
able as continuous movement (see table above) may not 








be sufficient in all cases to complete the punching of the 
hole. Means are therefore provided for obtaining several 
pressure strokes in succession, without intervening return 
strokes, and without any lengthy pause. 

In the case of such very large machines as this 10,000- 
ton press, methods of manufacture became of considerable 
interest. Special considerations involved by the size of 
the various parts apply at every point, and whereas in 
smaller work the designer may satisfy the technical re- 
quirements with a fair degree of ease, in large work he 
must consider whether the machines in the shops are 
capable of carrying out the work he sets them. Such 
matters as the maximum weight and size of the parts that 
can be produced in the forge and the foundry may have 
a very cofisiderable influence on the final design, Even 
when the limitations of the shops have been allowed for 
the possibility of transporting large parta to the site and 





FIG. 7—FORGING FOR ONE OFi;yTHE MAIN COLUMNS 


erecting them there must also be considered. The base 
plate is the heaviest part of the press. Complete, it weighs 
very nearly 400,000 kilos. [nearly 400 tons], but the 
forces it had to withstand and its great size made it im- 
possible to cast it in one piece. As will be seen from Fig. 3, 
where several men are shown at work upon it, its size 
dwarfs that of one of the largest drilling machines in the 
manufacturers’ shops. The built-up construction adopted 
is clearly shown in the illustration. The three main 
central castings similar to one another in shape and two 
side pieces bored out to receive the columns are held 
together by great through bolts. Part of the ejector 
mechanism is also shown in place. One half of the yoke, 
which was cast in two pieces, is illustrated by Fig. 2; 
while the mould from which it was cast is shown in the 
illustration beside it, Fig. 1. The man within putting on 
the finishing touches gives its scale. The great crosshead 





Fic. 8—-MACHINING THE TWO HALVES OF THE YOKE 


is made up of three main castings, a heavy centre piece 
and two side pieces, bored out to fit over the columns. 
Altogether, there were ten castings of great weight to be 
made, the two halves of the yoke, the three parts of the 
crosshead, and the five parts of the base plate. All 
weighed about 135 tons in the rough cast state and required 
about 160 tons of steel in order to allow for the gates, 
risers and headers. Each casting required about a fort- 
night to cool before it could be extracted from the mould. 
Annealing at a temperature of 900 deg. Cent. followed, and 
this process alone took several days, Besides these 
mammoth castings, there were many others, such, for 
instance, as the sliding table, which, under other circum- 
stances would be regarded as of imposing size, but which, 
in comparison with those already mentioned, pale almost 
into insignificance. There are few firms in the world 
which have the necessary equipment in the foundry and 
machine shop to cast any machine parts weighing up to 
140 tons, and the work was entrusted to Fried. Krupp A.G., 
whose experience in such work is considerable. Besides 
the castings, some of the necessary forgings were by no 
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means small. The largest and most difficult to make 
were the four steel columns, 800 mm. in diameter and 
about 18,000 mm. long [about 3l}in. by 59ft.j. As 
finish-machined, they each weigh 75,000 kilos. [nearly 
75 tons], and the weight of the original ingot was corte- 
spondingly greater. The work was carried out with 
hydraulic drop presses and the cores of the finished forg- 
ings were bored out so that an examination of the material 
in the centre might be made, Blooms anti a finished forging 
are shown in the photograph reproduced in Fig. 7. The 
cylinders and plungers of the hydraulic rams are also 
forgings. Although of less unwieldy size, those parts 
necessitated that particular care should be taken over their 
manufacture. They have to withstand pressures up to 
400 atmospheres, and consequently the material had to 
be free of even the suspicion of a blemish. 

Some idea of the difficulties involved in the work of 





machining may be gathered from the following dimen- 
sions :—The hydraulic cylinders are about 2 m. diameter 
by 5 m. long [6}ft. by 16}ft.], and they had to be accu- 
rately ground internally to take the plungers. -Besides 
accurate turning of the part on which the crosshead rides, 
the ends of the four columns had to be threaded. These 
columns, as previously mentioned, are 59ft. long. The 
three central parts of the main base plate, 13 m. long and 
34 m. high [424ft. by 11}ft.], were machined on heavy 
planers and were no less than just within their capacity, 
as can be seen from Fig. 4. A similar machine was used 
for finishing the sliding table, 10 m. by 4 m. [33ft. by 
13ft.]. A big turning mill machined the contacting sur- 
faces of the two halves of the yoke—Fig. 8—7 m. by 34 m. 
by 2 m. approximately [23ft. by 12ft. by 64ft.]. 

Although neither of the two 10,000-ton presses ordered 








was erected completely in the shops, the chief parts were 


given a trial assembly. A photograph referred to before 
and reproduced in Fig. 3 shows the base plate assembled. 
The crosshead and the yoke of each press were also erected 
and subjected to trial before the various parts were 
despatched. 

Both the presses were delivered to works in Europe, 
and their transport, owing to the great size of the parts, 
involved considerable difficulties. Most of the heavier 
parts were far too massive to be loaded on standard 
railway trucks, and special heavy-load trucks had to be 
used. Some of these trucks were adapted from existing 
ones, while others had to be built specially for the purpose. 
A single plate cheek required, for instance, a complete 
twelve-axle heavy-load truck all to itself, and similar 
trucks were required to carry the centre of the crosshead 
and each half of the yoke. 








PrrsiA has granted a monopoly in motor cars and tires 


British Standards Institution. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 28. 2d. post 
free, unless otherwise stated. 


LOAD HOOKS FOR CRANES AND OTHER LIFTIN(:; 
APPLIANCES. 


No, 483—33. Hooks to carry loads have been used 
from the earliest times, but with the advent of mechanica! 
power and consequent increase in effective loads, hooks of 
necessity assumed a greatly increased importance. Rolling 
stock coupling hooks are an instance where occasional 
failure is still experienced, despite investigation and 
critical regard for the material of which such hooks are 
made. Load hooks for use on cranes and other lifting 
appliances are, if anything, of still greater importance, 
and there is no need to stress the fact that wherever a load 
has to be lifted some form of hook is essential. 

There are two main features of a satisfactory load hook. 
The material must be reliable and the design such as to 
induce an equal and safe stress throughout the hook ; 
added to this are the limitations of necessity imposed by 
the method of manufacture. While formerly all hooks 
were anvil made of wrought iron, in recent years vast 
quantities of hooks for moderate loads have been drop 
forged from steel, and in the case of hooks for heavy loads 
(which are still produced by normal methods of forging), 
the modern tendency is also to utilise steel. 

The theoretical determination of the distribution of stress 
in a hook is by no means a simple matter, and to arrive 
at correct proportions involves special difficulty; as a 
consequence, there is great divergence in the shape and 
proportions of existing load hooks owing to precedent, 
meorrect theory, and individual design. The considerable 
differences in the shape of existing load hooks and the 
extraordinary importance of the subject from considera- 
tions of safety render authoritative design and standardisa- 
tion imperative. 

Load hooks of differing design, proportions, and 
material have been used without failure, and it is not con- 
tended that existing hooks are of necessity unsafe, but 
the tendency on the part of those responsible has been to 
produce a hook of more than adequate strength, sometimes 
of abnormal weight, and almost invariably of unequal 
stress distribution. Incorrect theoretical considerations 
have in many instances had similar effects, while (apart 
from rolling stock coupling hooks) data based on definite 
experiment is somewhat rare and critical inquisition as to 
cause of failure is uncommon. 

In broad terms, the failure of load hooks has been mostly 
due to overloading, to repeated snatch or similar causes 
impossible for the maker of the hook or the maker of the 
appliance to which it is fitted to provide against. At the 
same time, in certain forms of merchanted lifted tackle, in 
which low cost is a prime factor, the stress induced in the 
hook by the rated load is apt to be unduly high. 

The present specification has been prepared by a com- 
mittee under the chairmanship of Mr. A. L. Haas, and it 
is to be hoped that the Director of Scientific and Industrial 
Research will make public the exhaustive work carried 
out for the Committee under the direction of Dr. Gough and 
the National Physical Laboratory on this important matter. 

The foreword to the specification will be found of consider- 
able interest, and notes as to the basis of the design of the 
new British Standard Hooks also preface the specification. 

Probably for the first time a series of hooks geometrically 
similar has been prepared in which, if the exact original 
tensile of the material is known, it is possible to predict 
with certainty the ultimate failure load. Definite experi- 
ments on actual hooks made in accordance with the speci- 
fication gave complete proof of the soundness of the 
design in terms of ultimate failure which was in no case 
less than five times the specified rated load. 

The specification comprises five series of hooks, two of 
round cross section and three of trapezoidal cross section. 
A matter of interest is that in the trapezoidal section hooks 
the maximum cross-sectional area is situated midway 
between the equal horizontal and vertical sections, and 
is 8 per cent. to 10 per cent. greater. It was found 
that increase in cross section at this point added 
greatly to the resistance of the hook to straightening 
out after appreciable yield was apparent under test to 
destruction. 

Another matter of interest is that all proportions of the 
hooks are with the diameter of the intrados of the hook as 
unity and with the intrados diameter as a function of the 
rated load. Rules are given in the preface which, within 
limits stated, enable hooks of increased intrados capacity 
to be designed. 

The hooks standardised comprise both shank and eye 
hooks, and alternative eyes for use with welded links or for 
use with pin shackles are specified. One series of hooks is 
complementary to B.S.S. No. 394, “Short Link Crane 
Chain,” and one series of increased intrados capacity is 
intended primarily for chain pulley blocks. 

The specification provides equal ratings for hooks made 
from best Yorkshire wrought iron or from soft mild 
steel, Unlike rolling stock coupling hooks, which are 
to-day frequently made from hard steel, the Committee 
held the definite opinion that steel with characteristics and 
tensile analogous to wrought iron was in all respects pre- 
ferable for lifting hooks. It was considered that hooks 
made from such steel would be less affected by shock stress 
and would give due warning by yield if the rated load were 
seriously exceeded. To ensure the best condition of the 
hook, appropriate heat treatment has been specified in 
addition to individual proof testing. 

Further .work is well advanced in connection with the 
Liverpool or “‘C” type hook, which will be the subject 
matter of a subsequent specification, and in connection 
with rings, egglinks, and the assembly of chain, hooks, 
rings, large links, and egglinks into slings. 

A final word of caution is perhaps not out of place. The 
new B.S. hooks are intended to loaded in the appro- 
priate place, é.e., at the bottom of the intrados of the hook 
by means of a link or a ring, and are not intended to be 
loaded on the point of the hook or loaded by several parts 
of slings crowding the full opening of the intrados. No 
hook should ever be loaded in so adverse a manner, but 
casual observation will show that abnormal loading of the 
kind is sufficiently common to warrant notice. 





to an American company. 





From a Memorandum prepared by Mr. A. L. Haas.. 
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Railway and Road Matters. 


THE Road and Rail Traffic Bill was read a second time 
by 302 votes to 38, on May 3rd. The opposition was 
mostly from the Labour benches, who want national 
ownership, 


‘Tue end of the sixteenth week of the year shows that, 
compared with the corresponding period of 1932, the 
traffic receipts of the London, Midland and Scottish 
are £1,061,000 to the bad, and those of the London and 
North-Eastern have decreased by £863,000. 


Seven additions to the L.M.S. Railway’s fleet of dis- 
tinctively named trains will be made as from June Ist, 
when the following names will be carried by well-known 
trains operating wholly in Scotland :—‘‘ The Granite 
City,” “The John O’Groat,” ‘“‘The Hebridean,” ‘‘ The 
Lewisman,” ‘‘ The Irishman,’’ ‘“‘ The Fast Belfast,” and 
‘The Tinto.” 


Herery, on October 9th, 1931, we mentioned that the 
London and North-Eastern main line between York and 
Northallerton was to be resignalled. Part of the work, 
i.¢,, that between Alne and Thirsk, was opened in the spring 
of the present year, and or Sunday, April 30th, that 
between York and Alne and between Thirsk and just south 
of Northallerton was brought into use. 


Wuutst, according to the annual report for 1931-32 of 
the Indian Railway Board, 79 new locomotives were put 
into service on broad-gauge railways, and 68 on the metre- 
gauge railways, these were not additions. Actually, 
126 broad-gauge and 82 metre-gauge locomotives were 
serapped during the year, so that there were 47 fewer 
broad-gauge engines and 14 fewer metre-gauge engines at 
the end of the year than at the inning. 


Tue South African Railways have, for over twent 
years had their steam locomotives and rolling ster | 
lubricated under contract on a guaranteed mileage basis. 
There are sundry disadvantages in this arrangement, one 
of which is that the Administration is precluded from 
obtaining the benefit of the lowest competitive prices. 
The Administration has now assumed full departmental 
responsibility for the efficient lubrication of the locomo- 
tives and rolling stock at an estimated reduction in cost 
of approximately £9000 per annum on the 1931-32 
figure of £52,506. 


Ir was in May, 1833, that the Royal Assent was given 
to the Bill of the London and Birmingham Railway, 112 
miles in length, which was opened throughout in 1838. 
A scheme for a railway between London and Birmingham 
was first brought forward in 1831, after the successful 
opening of the Liverpool and Manchester Railway in the 
preceding year, but it encountered violent opposition and 
was thrown out by the House of Lords. The promoters, 
however, succeeded at their second attempt, and the line 
was opened in sections between July 20th, 1837, and Sep- 
tember 20th, 1838. 


THE saving last year, when compared with 1931, of 
£1,400,000 in the working expenses of the Southern Rail- 
way, was explained by the chairman as partly attributable 
to the steps taken since amalgamation to co-ordinate 
methods of manufacture and maintenance in the com- 
pany’s various locomotive, carriage, and wagon shops. 
The process of concentration is now practically complete, 
and the railway is reaping the benefits from day to day. 
The company’s officers had also been engaged, he added, in 
the standardisation of equipment, and, although it would 
be some time before the whole of the rolling stock and 
permanent way could be converted to the new stasidards, 
considerable benefit was already being derived from the 
work so far completed. 


In the report for 1931-32 of the Indian Railway Board 
mention is made of the discussions in the Assembly in 
February and March of last year, when a considerable 
variety of subjects came under review. One of those 
which are spoken of as of much importance and interest 
related to the recommendation of the Railway Retrench- 
ment Sub-Committee for the appointment of an expert 
committee to go into the whole question of railway 
administrations in India, From a message, dated May Ist, 
from the Simla correspondent of The Times, it would 
appear as though such a committee was appointed and 
that it has now reported. Co-ordination in and between 
workshops is recommended ; also that there should ‘be 
some amalgamation of railways, and, in particular, that 
duplicate workshops, accounting staffs, &c., for different 
railways in one centre should be eliminated. 


Ir will be fifty years on the 14th instant since the most 
serious railway accident of the year 1883 occurred. At 
Lockerbie, on the Caledonian Railway, a practice had 
grown up of turning up passenger trains from the Dumfries 
branch on to the down line, so that they could proceed to 
the down main line platform. But for that movement, 
there was no signal, and co) uently the home signal 
for off the branch, which applied only for proceeding 
on to the up main line, had to be passed at ‘‘ danger,” 
On the day in question a goods train stood on the up main 
line and, because the branch train driver was accustomed 
to ignore the home signal, he proceeded past it before the 
points were set for the down main line, and his train ran 
into the goods train. The down line was obstructed by 
the collision and a down express ran into the wreckage. 
Five passengers and two servants were killed. 


THe collision of January 23rd at Leicester, L.M.S. 
Railway, between a passenger train from Nottingham and 
one about to depart for Birmingham, reported in our 
pages on February 2nd, was inquired into on behalf of the 
Ministry of Transport by Lieut.-Colonel Woodhouse. The 
responsibility for the accident was placed on the driver of 
the Nottingham train, who, whilst admitting the offence, 
pleaded, however, that he did not know that the departure 
time of the Bi ham train had been changed until 
after his own arrived and so expected that, as usual, the 
platform line would be unoccupied. The man did not 
also know that the new rule book operative from January 
Ist no longer requires a hand vaution signal to supplement 
the calling-on arm and was misled by that omission. 
That the latter was an important factor is suggested by the 


Notes and Memoranda. 





It is interesting to observe that the American Bureau 
of Public Roads, as a result of a series of exhaustive 
tests, proved that less damage is done to the road by 
8} tons on a six-wheel vehicle than by 2 tons on a four- 
wheel vehicle. The ratio was of the order of 7000 to 
7300 with pneumatic tires. With solid tires a 5-ton vehicle 
on four wheels produced an impact equivalent to 
29,000 Ib, 

Art a meeting of the Manchester Geological and Mining 
Society, held recently, Mr. H. O, Dixon demonstrated 
a new method of rapidly measuring the candle-power 
of miners’ electric lamps by means of a photo-electric 
cell in conjunction with a meter which indicates the 
energy given out by the cell. The readings, he said, were 
quite accurate enough for practical purposes, and tests 
could be made at the colliery. 

Some time ago, in this column, we described a method 
of removing broken studs by welding a small deposit 
of metal on the broken head. In the Machinist, Mr. 
F. Pindar gives some useful hints upon this method. 
He places a washer over the projecting piece of stud to 
prevent the electrode touching the casting and welding 
the stud to it, and also in the welding fixes a steel rod 
strong enough to turn the stud. 


A Process for producing rustless castings and stampings 
is now being introduced. It is based on Sherardizing, 
or the interpenetration of metals—that is to say, two 
metals, when brought into intimate contact at a low 
temperature, combine to form an alloy without any 
fusion of either metal. The operating costs amount to 
about £2 per ton of finished products, and the rustproofed 
surfaces will take a high polish and will withstand heat. 


TALKING to the South African Institution of ineers 
on the subject of mine ventilation, Mr. J. T, McIntyre 
said that it might even pay to make doors of cast non- 
corrosive aluminium alloy, or steel pressings hung on 
cast iron frames, with machined facings and using rubber 
jointing, when the mass production of standard types 
would possibly work out cheaper than timber in this 
highly Laren: a country. The cast iron frame would, 
of course, require to be embedded in concrete. 


In the course of a recent paper, Dr, A. M’Cance referred 

to some results obtained by Fink whilst experimenting 
on an Amsler wear-testing machine. This machine rotates 
two rollers of the material to be tested and of a standard 
size, one against the other under a definite load, which 
can be varied at will, and the loss in weight of the rollers 
is measured. The speed of each roller is different, a slip 
of 10 per cent. being generally allowed so as to introduce 
an element of rubbing wear into the :otherwise pure 
rolling wear. Fink found that for steel the loss in 
weight after 50,000 revolutions in’ air-was 0-18 gramme, 
whereas in nitrogen it was zero uner the same conditigns, 
showing that if oxidation was prevented no wear took 
place. : 
AN instrument known as the ‘‘ Siccometer,” developed 
by Siemens and Halske, is intended primarily for the con- 
tinuous measurement of the moisture content of paper 
passing through a papermaking machine, thus making 
possible technical and economic advantages in manu- 
facture. The principle employed is that of using the 
variations in the dielectric constant of the paper, depend- 
ing on the moisture content of the material, to alter the 
capacity in one arm of a capacity bridge circuit. The 
method has the important advantage that there is no lag 
in the indications. The construction of the measuring 
condenser r ** Siccometer ” cell is such that its capacity 
is affected by the moisture content of the paper rather than 
by the thickness of the latter. js 

A NEw device, says Indian Engineering, fitted to the 
driving wheels of the locomotives, ingeniously detects 
the slightest depression in the track aad automatically 
causes a light to flash in the cab of the locomotive, a 
pencil to mark on a chart the location and magnitude 
of the defect, while, at the same time, a jet of kalsomine 
is shot forth, thus marking the spot for the fettlers. Its 
effectiveness can be gauged from experiénce on the 
Ballarat-Serviceton line in Victoria, where, on the first 
inspection, 240 low spots were detected by the apparatus, 
only eight of which were distinguishable by the naked 
eye. The equipment has been fitted to locomotives 
all over Australia, and it is understood that the Canadian 
National Railways are adopting it. 

AccorpDING to the Iron and Coal Trades Review, the 
A.E.G. has evolved a process for drying insulating oils 
by an entirely cold process, utilising a high vacuum. 
As the evaporating temperature of water depends upon 
the atmospheric pressure, it is not necessary to supply 
any heat,to the oil at the 90 to 95 per cent. vacuum 

by the firm. In addition to preserving the oil, this new 
process has the merit of attaining a degree of dryness 
never reached with the hot-drying process. Dielectric 
strengths of from 200 kV/cm. to 250 kV/cm. are realised 
without difficulty. The evacuation makes the oil highly 
susceptible to the reabsorption of gases and loss of its 
high dielectric strength. To counteract this hazard, it 
is saturated during or after the drying process with 
specially dried air. A special apparatus has been designed 
for the cold-drying of insulating oils. 

Ar the New York meeting of the American Institute 
of Mining and Metallurgical Engineers, held recently, 
G. R. Fitterer described in a paper entitled “A New 
Thermo-couple for the Determination of Temperatures 
up to at least 1800 deg. Cent.” a thermo-electric couple 
of silicon-carbide/carbon made by running a silicon- 
carbide rod lengthwise through a carbon tube, which was 
closed and rounded at one end. The hot junction was 
pepered by tightly fitting the silicon-carbide rod into a 
socket on the inside of this closed end. Because of the 
large inside diameter of the tube, the two elements did 
not come in contact at any other point. This was ensured 
by means of a split and tapered refractory ring, which 
separated the two at the open end of the tube.- Cold 
junctions were made for both elements by means of water 
circulating through copper coils. Rubber tubimg con- 





fact that the restoration of the hand signal is being 
considered by the company, 





nected the two coils and only one inlet and one outlet 
were required. 





Miscellanea. 





Ir is proposed to construct an aerodrome at Colombo. 
Ceylon. 


Last year some 400,000 cubic metres of natural 
(methane) gas: was compressed and used by the Czecho- 
slovak State Railways for train lighting. 


Tv is proposed that the general speed of trams in the 
London area should-be increased to 20 miles per hour, and 
that in some cases it should be 25 or 30 miles per hour. 


THE largest wireless station in the Orient, costing 
£100,000, is to be built at Kurume City, according to a 
decision of the Japanese Government. It will have a 
power of 100 kW. 


W2arT, it is said, will be the first International Aviation 
Exhibition is to be organised next September in Milan 
to celebrate the tenth anniversary of the independent 
existence of the air service in Italy. 


Tue “ Westfalen,” the 5000-ton steamer which has been 
converted to serve as a fueling station for aircraft in the 
mid-Atlantic, has left Kiel to take up a position midway 
between Gambia and the Brazilian coast. 


It is proposed to build a bridge over the First Narrows 
of Burrards Inlet at Vancouver, at a cost of 6,000,000 
dollars. It would have a central span of 1500ft., giving a 
headroom of 200ft., and have a roadway 36ft. wide. 


A pLant for the manufacture of lightning conductors is 
being laid down in Winnipeg by a ‘United States firm. 
which has recently secured a contract for the equipment of 
3000 grain elevators in Western Canada with conductors. 


It is pro to construct a bridge across the Fraser 
River, in British Columbia, between Landor and Wood- 
ward's Landing, at a cost of 2,600,000 dollars, The 
contractors are said to be Dorman, Long and Co., of 
England. 

A STEEL wire rope 10,800 yards in length by 2}in. in 
circumference, made in one continuous length and weigh- 
ing approximately 20 tons, has been manufactured by 
British Wire Ropes, Ltd., for use as an aerial haulage rope 
in the Midlands. 


Last week the Aberthaw and Bristol Channel Portland 
Cement Company, Ltd., started in operation a new asbestos 
cement pipe making plant at Rhoose, which has been laid 
down to supplement the existing asbestos cement corru- 
gated roofing, slates and tiles factory. 


WE have just received a copy of the reports of the 
Research Department for the Cold Working of Steel and 
other Ferrous Metals of the University of Sheffield, for 
1932, -It deals almost exclusively with tests on steel wire 
and includes an investigation irito the failure of the wires 
of the Mount Hope suspension bridge at Bristol, Rhode 
Island, U.S.A. 


AN unusual feature in trolley omnibus routes is the 
intermediate running of four electric goods trucks with the 
passenger omnibuses on a line between Moutiers and 
Brides-les-Bains, in France. A small electric generating 
plant mounted on a two-wheeled trailer has been adopted 
to allow the trucks to be driven about the works where 
there is no overhead line. 


JAPANESE imports of metal and woodworking machines 
during 1932 were valued at 5,808,181 yen. The most 
important group was that comprised by machines weighing 
between 100 kilos. and 5000 kilos. The value of this 
group was 4,784,241, and of this total the United States 
supplied 681,000 yen, Germany 471,000 yen, and the 
United Kingdom 301,000 yen. 

We are informed that Mr, Alan Chorlton, (Pre- 
sident of the Institution of Mechanical Engineers), and 
Dr, F, 8. Sinnatt, .M.B.E. (Director of Fuel Research), 
have been appointed by the Prime Minister to represent 
H.M. Government as official delegates at the Sectional 
Meeting of the World Power Conference to be held in 
Sweden, Denmark, and Norway between June 26th and 
July 8th, 1933. The British National Committee of the 
World Power Conference .is entitled to nominate three 
additional official delegates. Its choice has not yet been 
made. 

Orriciats of. Delta Metals, Lid., a company which 
has acquired the properties of Delta Mines Syndicate 
in Drury township, Sudbury district, Ontario, have 
announced that steps are to be taken at once to prepare 
for erection of a concentrator to handle complex ores. 
A recent report was that the company’s plans contemplated 
the erection of a 100-ton concentrating plant, the product 
to be shipped to Sault Ste. Marie for refining. Ore would 
be taken out by open-cut mining. Diamond drilling 
and other exploration is stated to have shown nickel, 
copper and vanadium. 

Tue Boliden mines and refining plant, situated in the 
northern Swedish province of Vaesterbotten, on the coast 
of the Bothnian Gulf, now yield 6700 kilos. of gold, 
6000 tons of electrolytic copper, 18,000 kilos. of silver, and 
large quantities of arsenic annually. The Boliden deposits 
have been investigated to a depth of 210 m., as a result 
of which the minimum quantity of ore can be fixed, 
it is authoritatively stated, at 6} million tons. The ore 
contains an average of 19 grammes of gold and 60 grammes 
of silver per ton, 1-8 per cent. of copper, and 9 per cent. 
of arsenic. The quantity of arsenic otaimed as a by-product 
by smelting the ore is large enough to supply the entire 
needs of the world market. 

Ir is stated, according to the Hlectrical Times, that 
plans are being made for the construction of a dam some 
12 m. to 20 m. high on the river Amur, Siberia, and for 
building two power stations of an output capacity of 
2 million kW. It is also proposed to build a dam of 
120 m. high on the Bureya, and another 100 m. high on 
the Zeya. Since the banks and beds of the two rivers 
consist of layers of granite and porphyra, the building 
of such big dams is considered quite feasible. Hydro- 
electric stations will be built on the two rivers with a 
capacity of a million kW each, Also it is expected that 
the utilisation of the waters of the Amur and its tributaries 
will do away with floods which every year cause much 





damage. 
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EXTERNAL DEGREES. 


Amonast all the British universities, London 
alone gives an external degree in Science. Great 
advantage has been taken of that concession. 
Since 1902, when the degree was instituted by 
the Senate, up to the present time, 1890 external 
students have acquired the right to put B.Sc. 
(Eng.) after their names. There is nothing what- 
ever to distinguish the degree from that conferred 
upon a graduate of the University. To the outside 
world the external student who declares himself a 
Bachelor of Science of the University of London 
stands on exactly the same footing as he who has 
taken a full internal course with the advantages 
which are rightly assumed to belong to graduation 
in a university. There is nothing whatever to 
differentiate the one from the other. The external 
student signs himself B.Sc. (Eng.), and unless he 
is asked does not reveal the fact that he is not a 
graduate of any university. He means no decep- 
tion. To his mind the B.Sc. is of equal value, 
whether it be obtained by study with a private 
tutor, in a municipal technical college, by a 
correspondence course or in the University of 
London itself. To him it is the degree that 
matters, not the means by which it is secured. 

After a number of years the University of London 
began to think that this peculiarly democratic 
scheme was not without drawbacks. It took notice 
of the fact that students could very readily be 
crammed for the examination and that they lacked 
supervision by the professors of the University. 
In September, 1931, the Senate decided that some 
restraint must be exercised. It did not, as it 
might have done, say that the degree would no 
longer be granted to external students; it did 
not withdraw a concession which is made by no 
other British university. All it did was to pass 
a resolution that after a certain date, it would 
take steps to satisfy itself that any schools or 
colleges which were preparing students to sit for 
the external B.Sc. examination were adequately’ 
equipped to give an education of a desired standard. 
It did not, even, go so far as to require that that 
standard should be as high as that of the University 


of London itself. It did no more than prescribe 
means by which it could satisfy itself that the educa- 
tion given to the external students was of a kind that 
would reduce the element of cramming to an import- 
ance no higher than that which is inevitable wher- 
ever degrees are given as the result of examinations. 
Up to the present time students have prepared for 
the engineering degree by any method they chose, 
and many have succeeded in passing the examina- 
tion on book work and purely theoretical exercises 
without having had the laboratory experience 
which is essential to a proper understanding of 
theories. The Senate has now decided that, after 
a given date, all students shall be required to pro- 
duce evidence of having followed an adequate 
course of laboratory instruction in an approved 
college, and that the records of this work shall be 
submitted to the University when the students 
present themselves for examination. On the face 
of it this is a not unreasonable condition. But 
it has raised a storm of protest. Local authorities 
in many centres have expressed their indignation 
and many individuals have resented the require- 
ment as an effort to rob the local student or the 
student too poor to attend a university of the right 
to secure this coveted degree. In our issue of 
April 21st, Sir Henry Fowler aligned himself on 
the side of these protesters, and he has been 
joined by another correspondent in to-day’s issue. 
We are very glad that the question in so much as it 
affects engineers should be thrashed out in our 
columns. A little storm may clear the air and, 
perchance, even those who now so keenly resent 
the action of the University of London may come 
to see that, in the long run, anything that tends 
to improve the standard of a degree increases the 
value of the degree itself. We are in some danger 
already of seeing the B.Sc. become so common 
that it will be no more accounted than the B.A. 
That, we submit, is not desirable. If it is to retain 
its value the degree must be difficult to secure, 
not easy. Moreover, looked at from the employer’s 
point of view, upon which Sir Henry touches, it 
is surely desirable that the holder’s laboratory 
training should not be in question. With regard 
to the cost to which colleges which seek approval 
by the University will be put, we understand that 
theSenate does not propose to charge a “fee,” butno 
more than the travelling and out-of-pocket expenses 
of its inspectors. We may remind our readers 
that the same course is followed in connection with 
colleges or institutions applying for recognition 
for the University’s internal degree, only rather 
more searchingly. 

For ourselves, we venture to say, even in these 
very democratic days, that we are more surprised 
by the moderation of the University’s new require- 
ment, and by the patience with which it has 
watched the undesirable extension of the external 
degree for so many years, than by its determination 
to insist on the maintenance, in some measure, 
of the status of that degree. It seems to us 
undesirable that one of our great universities 
should become, even in one subject, no more than 
an examining body. University education, it is 
generally acknowledged, does not begin and end 
with the ability to pass the final examination. 
There is more in it than that. The university atmo- 
sphere itself has an educational value which is 
no less real because it cannot be exactly defined 
and because it is the easy butt of those who will 
persistently see the worst side of it. We cannot 
expect everyone to agree with this point of view, 
but the very fact that a university education 
has always been sought for is sufficient evidence 
that in the public opinion it has some peculiar 
merit. If that be acknowledged, then a qualifica- 
tion which lacks it—the external B.Sc.—must be 
by so much of less value than the B.Sc. secured 
by an internal student. Although it might be 
resented by the external holders of the degree, we 
see no sound reason why the Uhiversity should 
not require a distinction to be made between its 
own students and those who have only sat for 
one of its examinations by the addition of 
“Ex” after the B.Sc. secured by the latter. A 
parallel between the attitude of the University 
and that of the major engineering institu- 
tions is not far to seek. The institutions will 
permit students to sit for their examinations, 
but they will not enrol them as corporate members 
until they have served their time in works. In 
other words, they require some greater qualifica- 
tions than the power to pass an examination. 
Moreover, just as the University is now seeking 
to satisfy itself that the education of those taking 
its external examination is conducted under 
proper conditions, so the greater institutions 
satisfy themselves that the works in which the 








candidate has gained his practical experience 











are of a sufficiently high standard to provide 
sound practical training. It is by such regulations 
that a standard is maintained, and we believe 
that, on second thoughts, the opponents of the new 
London regulation will come to admit that, by 
maintaining the high standard of the external 
B.Sc., it will in the long run be a help rather than 
a hindrance to engineers. 


Loromotives and Trains. 


THE power of locomotives, like the power of 
motor cars, is being so constantly varied by the 
driver that it is not a figure to which a great 
deal of attention is ordinarily paid. The locomo- 
tive man prefers to use “ tractive effort,” and when 
the motor car driver speaks of horse-power his 
first thoughts turn to the tax he must pay, for he 
well knows that the Treasury rating has but little 
real connection with the maximum power that 
may be exerted by his engine. Moreover, in any 
kind of land locomotive, the actual power of the 
engine has to be translated into power at the 
rim of the wheel—that is, ‘‘ at the rail’’ or “ at 
the road ’’—or, if a train has to be hauled, into 
draw-bar horse-power, before it is serviceable. 
On the sea or in the air the conditions are quite 
different. The ship and the aeroplane travel for 
long distances with a practically uniform develop- 
ment of power and, in some cases, the transmission 
losses are almost negligible, the horse-power at 
the engine being also the horse-power at the 
propeller. 

One might almost say that the C.M.E. has 
developed a unit of his own to express the power 
of his locomotives. Tractive effort is all very well, 
but it has strict limitations, since the familiar 
formula T=D?S.P.—W does not take speed into 
account. What the formula gives is virtually the 
starting effort, and, importantasthat may be, it isthe 
ability of the engine to haul trains of given weights, 
up given inclines, at schedule speeds, that concerns 
the C.M.E. Hence, he very frequently expresses 
the power of his engines as the number of coaches 
or wagons they can take. Nothing could be more 
practical—if there were no traffic managers! The 
engineer could design his locomotives to meet 
specified conditions and all would be well. His 
engines would be no bigger than necessary, and 
they would always be worked under reasonably 
onerous conditions. Unfortunately, as every 
railway man knows, the traffic manager is ever 
adding another straw to the camel’s back. It is 
all very well for the C.M.E. to say this is a six- 
coach, a seven-coach, a ten-coach engine, but 
no sooner does it get into service than the traffic 
man tacks on another coach or two and still expects 
the engine to work to the time table. The result is 
inevitable. The C.M.E., knowing of old, what he 
may expect, builds an engine a bit oversize so 
that he may have something in hand. He has, 
in fact, to design not for a fixed load, but an average 
load, and in consequence his engines are too large 
for some of their work, and, a more serious matter, 
too small for the remainder. The use of an 
engine on trains heavier than it can properly 
handle results in a rapid rise in maintenance 
costs. To avoid that result engines are made on 
the high side of the true average. Speaking 
recently in a discussion on oil locomotives, Sir 
Henry Fowler recommended that oil rail-cars 
should be given more power, because it was certain 
that, at sometime or another, a stationmaster 
would want to couple a horse-box or two to them ! 
That is not a very exaggerated or untypical 
case. Manifestly, it has economical repercussions 
of an important order. If the rail-car is to be 
made powerful enough to haul a trailer occasion- 
ally, and is still expected to keep schedule time, 
it will be heavier and more costly than if it is 
reserved strictly for its proper duty. On the other 
hand, if it has no more than the horse-power 
required to satisfy the usual conditions of service 
then, if a horse-box is attached to it, it will run 
late and disgrace the service. Sir Henry, we believe 
provided against this possibility by specifying 
that rail-cars on the L.M.S. should have no draw- 
gear. Some of the laudatores temporis acti who are 
always with us show from time to time that the 
locomotives of the old masters, though much 
smaller, lighter, and cheaper, than those of to-day, 
did the same work, and ask why modern engines 
have to be so much more powerful. Neglecting 
a certain modicum of exaggeration in this state- 
ment, the answer is, in part, to be found in the 
occasional overloading to which we have referred, 
and in part to a distaste which sprang up some 
years ago for double-heading. Economically, a 
great deal may be said in favour of that con- 
demned practice, but no one can deny that it has 
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disadvantages, and, in any case, a railway takes 
a pride in having locomotives that can do the job 
alone; in fact, locomotive superintendents used 
to be divided into two main classes—‘ little 
engine men ”’ and “ big engine men.” The former 
class is now practically extinct, and the tendency 
throughout the world is to make the engine big 
enough for any train it may be called upon to 
haul. Omitting a few exceptional cases, like 
long-distance expresses, it is not improbable, 
however, that a fairly large proportion of locomo- 
tives on all railways are, in fact, worked, for too 
great a proportion of their running time, as, for 
example, on certain passenger trains during the 
winter months, well below their most economical 
power. At the recent discussion at the Institution 
of Civil Engineers, the statement was made that 
an oil-electric locomotive on regular railway service 
developed full power for four hours—if our memory 
serves us—out of seventeen. We do not recall that 
a similar figure has ever been given with respect 
to steam locomotives, and it would certainly be 
an interesting one to have. A locomotive has, 
unfortunately, to be powerful enough to deal 
with the most difficult section on the line it covers, 
however short that section may be, and, conse- 
quently, must always have a margin of power 
“ up-its-sleeve’’; but if the margin is made 
doubly excessive because the traffic people may 
“tend to damn it from a working standpoint,” 
as Sir Henry Fowler has said, if it will not accom- 
modate them by taking an extra coach or two the 
point of economical size may easily be passed. 

In this connection everyone whose memory 
is long enough will recall Stroudley’s “Terriers ” 


—little six-coupled engines which weighed under 
25 tons and which, for twenty years, performed 
a specified service—and none other—and per- 
formed it admirably. That is, perhaps, the out- 
standing example of an engine designed ad hoc 
for a specified purpose and kept to that purpose 
all the year round. On electric trains variable 
conditions are admirably met by division into self- 
propelling units, which can be added or subtracted 
as necessity requires. On the main lines, however, 
the same locomotive may be used for a small 
winter service or heavy summer excursions, and 
it is, therefore, normally too powerful for the first 
and not powerful enough for the second. At 
one time, it was not thought any disgrace to 
double-head exceptional trains, which was another 
way of doing just what the electric trains do. 
Another alternative which is being developed 
by Mr. Gresley is the employment of a “‘ booster.” 
If the boiler capacity is adequate that plan has 
merits, but by contrast with double-heading it 
has the disadvantage that the unit cannot be used 
for some other service on sections of the line 
where it is not required. Yet another plan is the 
employment of engines, like those on the L.M.S., 
which can be worked semi-compound when more 
power is needed. Recalling the intense feeling 
that the mention of double-heading aroused at one 
time, we are in some trepidation at even referring 
to it again, yet if the traffic people will overload 
locomotives and make them unnecessarily large 
and expensive, and if the duplication of a greater 
number of trains is, in fact, too costly, then con- 
sideration of the alternative must not be discarded 
from old prejudices. 











Quenching and Tempering of Alloys. 


EXCERPTS FROM THE 


F the object of metallurgy is to improve the pro- 

perties of metals and to modify them in a desired 

direction, it may be said that the metallurgist uses 
for this purpose two principal means :— 

(1) Modifying the chemical composition either by 
purification of the metal or by the addition of other 
elements——that is to say, by the preparation of alloys. 

(2) Making use of thermal treatments, in particular 
by quenching and tempering or annealing after 
quenching. 

The study of thermal treatment is often of even 
more practical importance than‘ the search for new 
alloys ; besides, the useful effect of the addition of 
new elements to a metal is generally entirely dependent 
on a thermal treatment, without which the result 
would be of little interest. 

Thus the prime importance of steel in the develop- 
ment of industry, and one can say in the evolution of 
civilisation, is due to.a large extent to its capability 
of being quenched, or rather of presenting, as a result 
of thermal treatment, a whole series of properties of 
surprising variety which make of it, as H. M. Howe 
has said, a veritable Proteus. 

For a long time steel was the only metallurgical 
product to which quenching and tempering were 
industrially applied; later, other alloys, such as 
‘aluminium bronze ’’ appeared to present analogous 
phenomena, which were susceptible of practical use, 
and quite naturally one sought to connect their 
mechanism and their laws with those of steel; so 
greatly does the scientific spirit desire to form 
generalisations. 

For some time these few examples remained isolated 
facts, and the application of thermal treatment was 
exceptional, and was limited almost exclusively to 
steels and bronzes. 

Towards 1911 Wilm discovered, in alloys formed 
by the addition of magnesium to commercial alumi- 
nium, the phenomena of spontaneous hardening 
after quenching. This appeared astonishing, and its 
mechanism was discovered only several years later, 
as a result of remarkable researches, in particular 
those of the English school represented by Rosenhain 
and his collaborators. These light alloys containing 
magnesium were at first regarded as an exception ; 
later on similar results were obtained simultaneously 
in America* and in Francet with other light alloys 
containing copper and without magnesium. These 
phenomena, which differ from those of quenched 
steel, were extended to many other alloys, and further 
examples are continually being brought to light. 

We may say, then, that there is a regular reversal 
of the opinions which were current at the beginning 
of the studies on quenching :— 

(1) Far from being rare phenomena, quenching 
effects are common phenomena, whilst the impos- 
sibility of obtaining quenching effects forms the 
exception. 


* Zay Jeffries. 
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(2) The phenomena exhibited by quenching steel, 
instead of belonging to a general type in common with 
other alloys, are a rare and exceptional case ; whilst, 
on the other hand, the quenchable light alloys must 
be considered as the general and most frequent 
example of the phenomenon. 

Finally, it may be said that at the present time all 
rational use of an alloy implies in general that a 
thermal treatment has been carried out in order to 
enable the maximum benefit to be obtained from the 


material. 


* * * 


The study of quenching and tempering may be 
considered under three headings, which are very 
different in appearance, but, as a matter of fact, are 
intimately connected :— 


(a) What are the causes and the origins of the 
phenomena observed in quenching and tempering ? 

(6) What are the consequences of these pheno- 
mena ? 

(c) What are their distinctive characters and 
laws ? 


Seeking for the causes and origins of these pheno- 
mena is actually equivalent to finding the intimate 
modifications of the constitution and of the structure 
which gives an explanation that is satisfactory and 
sufficient to our mind, and seeking for the effects and 
consequences of these phenomena is nothing more 
than knowing all the modifications of the properties 
which accompany them. The distinctive characters 
and laws are themselves precisely those modifications, 
whether concealed or apparent, which, according to 
the circumstances and the mental attitude, are judged 
the most suitable for defining or for measuring these 
phenomena. 

In brief, the study of quenching and tempering 
phenomena has for its objective to find, to put forward, 
to define, and to measure, all the modifications 
accompanying these thermal treatments, certain 
inner modifications appearing as the cause, the origin, 
or the explanation of other modifications which are 
more visjble, more utilisable, and which will be 
considered as effects and consequences of these 
phenomena. One can say, in short, that there has 
been an effect caused by thermal treatment if the 
thermal cycle leads to any modification of one of 
the properties or one of the characteristics considered, 
But it is important to distinguish carefully between 
two large classes of modifications :— 

I. Specific or local modification affecting the con- 
stitution, the structure, and the properties of the 
part of the metallic mass under consideration as a 
function of the thermal cycle described by this part 
independently of the rest of the piece. 

Il. General modifications which affect the pro- 
perties or the characteristics of the whole piece, such 
as its shape, its dimensions, its internal stresses, and 
consequently its general mechanical properties, and 





between the thermal cycles undergone by different 
parts in the piece. In other words, if @ is the tem- 
perature, ¢ the time, and x, y, z are co-ordinates of 
a point in the interior of the piece, the result of these 
general modifications will be a function of x, y, z, 9, 
and ¢ right through the piece, whilst the modifica- 
tions of the first division, specific or local modifica- 
tions, will be functions of @ and ¢, functions related 
to the position x, y, z of the point in the interior 
of the piece. 

We will not discuss the general modifications which 
form a much more complicated study, because there 
intervene in them factors which are infinitely variable 
—the shape and the dimensions of the piece. We 
will limit ourselves to a brief indication of these 
phenomena. 

All variations of properties can be classified under 
three headings :——~ 

(a) Physico-chemical modifications (nature and 
proportions of the constituents) ; 

(b) Structural modifications (shape, fineness, dis- 
tribution, work hardness of the structural elements); 

(c) Modification of the elastic internal stresses. 


To each classification there corresponds an equili- 
brium state :— 


(a) State of physico-chemical equilibrium defined 
by the equilibrium diagram ; 

(b) State of structural equilibrium which would 
be realised by the complete separation of the 
phases, each forming only one single erystalline 
individual ; 

(c) State of elastic equilibrium where there is 
complete absence of internal stress, 


Practically, it is possible to attain only the states 
of physico-chemical and elastic equilibria ; the state 
of structural equilibrium remains an ideal. 

The non-equilibrium states are the quenched 
states, and all treatment which leads to a departure 
from the equilibrium state produces a quenching 
effect ; inversely, all treatment tending to bring 
back towards the equilibrium state corresponds 
with a tempering effect. There are thus physico- 
chemical, structural, and general quenches and 
temperings. 

The considerable modifications brought about by 
these non-equilibrium states or quenches have at all 
times excited the curiosity of thinkers, as a result 
of which there exists a whole series of more or less 
ingenious explanations and interpretations of the 
phenomena of quenching which constitute so many 
‘theories of quenching.” They consist, in general, 
in attributing the primal cause to one of the three 
categories of modification :— 


(a) Physico-chemical (nature of the constituents) ; 
(b) Structural (fineness, distribution, &c.) ; 
(c) Mechanical (internal stresses). 


According to the effect which is judged to be most 
important, a picture or a mechanism is sought which 
will explain it. As a matter of fact, if we picture* the 
structure in three orders of size :— 


(1) Micrographic structure ; 
(2) Crystalline structure of the constituents ; 
(3) Atomic structure, 


we can say that the distinction between the three 
categories of modifications is not so clear-cut and 
absolute as it appears. Modifications in the nature 
of the constituent can be related to those of the dis- 
tributions of the atoms in the crystalline lattice, and 
the internal stresses can result, on the other hand, 
from deformations which are undergone by the 
lattice as a result of adjustment of the crystalline 
atomic structure. 

As a matter of fact, these different theories fre- 
quently correspond with different conceptions by) 
different individuals, often resulting from our habits 
of mind and from the education which we have 
received. Some of us require only simple chemical 
and structural explanations, and it is enough for us 
to know that the nature of the constituents and their 
arrangements have been modified by quenching. 
For others, constructional ideas are essential, and it 
is necessary to show that the internal building of the 
constituents and of the atoms has been upset and 
arranged in a different manner which is more capable 
of resisting the stresses. Finally, others put forward 
mechanical interpretations in which the properties 
appear as the result of elastic stresses or of internal 
resistances, which alone satisfies their mind. 

Did not Henri Poincarét remark that “the 
majority of theorisers have a constant predilection 
for explanations which are borrowed from mechanics 
or from dynamics” ? For some, everything explains 
itself by forces of attraction ; for others, by geometric 
bonds, as in articulated systems. All this is an effort, 
by means of familiar images, to render visible to our 
senses what we cannot perceive directly. 

But this illustrious mathematician also said ; 
“‘ Every time that the principles of energy and of the 
least action are satisfied, not only is there always one 
mechanical explanation, but there is always an 
infinite number of them.” It follows that the essential 
thing is to find the laws of the phenomena and to show 
their relationship to general principles. 


* A. Portevin, Discourse on the Structure of Metals and Alloys 
to the Société des Ingenieurs Civils de France, January 7th, 1932. 
t ‘‘ La Science et l’Hypothéses,” Paris (Flammarion), 1909. 
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As H. Le Chatelier said,t ‘‘ The knowledge of the 
laws of nature is the ultimate and exclusive objective 
of science.” Further, the knowledge of the laws 
allows us later to initiate and to modify the pheno- 
mena, and to direct them towards a determined 
objective. It is, therefore, only these laws which 
permit science to have an effective bearing on industry. 
It is the knowledge and the utilisation of these laws 
which haye given to science the preponderant part 
in the progress and remarkable development of modern 
industrial activities. Claude Bernard has said: 
“ The réle of science is not so much to explain nature 
as to render oneself master of her.” 

So we are in line with the great French scientific 
tradition represented by Henri Poincaré, Claude 
Bernard, and H. Le Chatelier in attempting to dis- 
cover the laws of the phenomena of quenching and 
tempering which will allow us to perceive their 
mechanism. Besides, establishment of laws is the 
surest way of arriving at general and synthetic 
knowledge ; do not let us forget that laws resulting 
from the long experimental work of Kepler preceded 
and direeted Newton. 

Up to the present the hypotheses and theories of 
quenching, no matter how ingenious and attractive 
they may be, have not brought about any revolution, 
and have not led metallurgists to discover any new 
fact or to foresee any phenomenon, and their prac- 
tical importance has been nil. One must not, how- 
ever, lose hope, and the future will doubtless show 
their utility—perhaps they have simply been pre- 
mature, and conceptions more directly related with 
established laws will show themselves more fertile. 


* * * 


Considerable progress has been effected in the last 
twenty years in experimental technique and in the 
apparatus used, so that the methods of thermal 
analysis have been greatly improved and other 
methods have been introduced or have been 
standardised, such, for example, as dilatometric 
analysis and thermo-magnetic analysis. Finally, 
the study of crystalline structure has benefited by a 
superb method of investigation—X-ray spectro- 
scopy. In spite of that, the study of the quenched 
states—i.e., of non-equilibrium conditions—-remains 
incomparably more complex than that of equilibrium 
conditions, for the modifications that they undergo 
or that bring them into existence are transitory and 
often rapid, being irreversible and unstable. One 
must observe the transformation at the actual moment 
when it is taking place, and a very small variation 
in the thermal cycle or in the initial state, or even 
in the period at which one makes the observation, 
may introduce profound modifications into the 
mechanism of the reaction and into the state of the 
metal at the moment of observation. It may easily 
be true that determinations carried out on the same 
sample under non-identical experimental conditions, 
or on different samples, or by different experimenters, 
will not be rigorously comparable. Finally, the modi- 
fications are complex, and a single method of research 
is in general insufficient to clarify the phenomena. 

In our opinion, it follows from this that the experi- 
mental method used must necessarily satisfy the 
following conditions, which we were compelled to lay 
down in our researches carried out in collaboration 
with Messieurs P. Chevenard and M. Garvin on the 
subject of quenching and tempering of steels and 
light aluminium alloys. 

(1) Multiplication of methods of study and carrying 
out of the determination at the same time on the same 
sample after the same treatment. 

It is essential not to limit oneself to a single 
physical characteristic ; each of them is the starting- 
point for a method of study which has its own limita- 
tions of sensitivity and exactitude, and which has a 
different degree of appropriateness for demonstrating 
and defining the transformations. One and the same 
modification affects the different properties in a very 
different manner, certain properties being very much 
more influenced than others by secondary factors. 

One must therefore have recourse simultaneously 
to the greatest number of properties (dilatation, 
resistivity, magnetic properties, microscopy, &c.), in 
order to obtain a general view of the state of the 
metal and the modifications which it has undergone, 
and to have a number of lines of information con- 
verging on the same objective. 

It is necessary to carry out these different methods 
of investigation on the same specimen, lest one com- 
pare results which are not related to each other, or 
stages in a phenomenon which correspond with 
different periods of its evolution. This has often 
happened when the separate results of different 
studies have been used to reach general conclusions ; 
there was neither similitude nor synchronism in the 
phenomena observed. 

In the multiplication and synchronisation of the 
use of these properties as a method of study one must 
at least use one function of the physico-chemical 
state, such as dilatation (or electrical resistance), 
and another function (such as hardness), in addition 
to the structure in order to be able to interpret the 
results and to separate the réle and the effects of these 
two groups of modifications. 

Further, the number of physical characteristics of 
which one must make use grows with the complexity 
of the phenomena. 


The exact identity of specimen for the various 
determinations may not be realisable. Thus, X-ray 
spectroscopy demands, if one works by a transmitted 
radiation, samples the small thickness of which is 
not compatible with their use for other determina- 
tions. 

(2) Use of “dynamic” methods of study, observing 
the phenomena while they are taking place, i,e., during 
thermal treatment, and if possible recording the results 
of this evolution, preferably to static procedures which 
examine the metal only at the end of the treatment. 

This is indispensable if one wishes to discover the 
laws of the phenomena. Recording (or, failing this, 
continuous and closely spaced observations) is carried 
out as a function of the chief variable of treatment, 
i.e., a8 & function of the temperature during quenching 
and a function of the time during tempering. This is 
possible for thermal, dilatometric, resistance, and 
magnetic analysis, but it cannot be realised for 
essentially discontinuous determinations, such as 
that of hardness or those necessitating the lapse of 
a certain amount of time, such as X-ray spectro- 
scopy (doubtless the use of diffraction of electrons 
will shortly enable us to follow directly the evolution 
of these phenomena) or microscopy (a chemical 
attack is necessary to develop the structure existing 
at any moment, and the examination of the surface 
without attack only reveals the effects of important 
sudden variations of volume, such as take place 
on the development of martensite in steels. It is 
an indirect qualitative dilatometric study). 

Certain transformations are very sudden, inasmuch 
as they take place in a medium which is out of 
equilibrium (martensitic quenching of steels). Others 
manifest themselves only by variations which can 
scarcely be perceived by the most sensitive means 
(the first separation of cementite during the anneal- 
ing of supersaturated austenite). For this double 
reason it is necessary to use mechanical, or, better 
still, optical recording of the phenomena. This 
eliminates the intervention, the skill, and the fatigue 
of the observer. 

From every point of view one must make use, 
wherever possible, of properties and characteristics 
which are measurable or can be plotted, and permit 
of a numerical interpretation, and consequently of 
the formulation of laws. 

Between this study of phenomena by recording 
numerical values of the properties, and procedures 
which are limited to micrograph examination and 
hardness measurement after treatment, there is the 
same difference as that which exists between the study 
of living beings with all the modern methods of biology 
and the results obtained by dissection of corpses. 

The two methods of study must be used conjointly, 
as Osmond first showed when he established the 
fundamental relationship between the procedure of 
the observed transformation during cooling and the 
results obtained by micrographic study after this 


cooling. 


* * * 


[The author then discussed in detail (a) Conditions, 
possibilities and circumstances of quenching of alloys ; 
(6) quenching by variation of solubility in a mixture 
of two phases ; two-phase univariant reaction ; and 
(c) quenching due to the appearance on heating of a 
new phase formed from a mixture of two phases.] 


CONCLUSIONS. 


In this somewhat too long exposé of this vast subject 
we have made an objective, practical, and synthetic 
study. 

(1) Objective because it gives preponderance to the 
detailed observation of facts, to the quantitative 
analysis of factors and phenomena, and to the estab- 
lishment of laws instead of @ priori conceptions and 
quenching theories. Besides, up to the present, in 
opposition to the quenching laws which have shown 
themselves useful and fertile, the theories of 4 om 
ing have remained purely speculative and barren, 
having no effective results on the progress of treat- 
ment and on the foreseeing of the possibilities of 
quenching and the methods and conditions of the 
phenomena. 

(2) Practical, masmuch as it takes for study the 
physical and mechanical properties which govern the 
choice and the use of materials, seeking to establish 
laws which will serve as a guide towards the desired 
objective, and will show finally how the conditions 
necessary for .quenching are associated with the 
practical conditions and the phenomena which accom- 
pany this treatment. 

(3) Synthetic, because we have heen obliged to 
obtain a collective view of these phenomena. For 
this purpose we have compared to and opposed to 
the quenching and tempering of light aluminium alloys 
(and more generally quenching by variation of the 
solubility of a phase) that of steels, without attempt- 
ing to establish a theory bringing together the two 
types. 

4 our opinion, a profound and complete study of 
these phenomena must precede their interpretation. 
We have seen that hardening by precipitation from 
a@ supersaturated solid solution enabled certain 
phenomena relative to the tempering of steels to be 
better understood, whilst at the same time the harden- 
ing of martensite would furnish the explanation of 
quenching of other alloys. 

But one must beware of all premature generalisa- 


the phenomena must first be minutely studied, as we 
have indicated. 

Such a general review cannot be carried out with- 
out neglecting certain details, and without somewhat 
arbitrary simplifications. All synthesis is constructive 
work, and if we submit the structure which has been 
obtained to experimental analysis, it is rare if we do 
not find certain parts which are obscure and even 
certain contradictions. This leads to the demolition 
of certain parts of the structure in order to repair and 
reconstruct them, in the same way as modern cities 
are built out of material borrowed from destroyed 
towns and from cities which have disappeared, The 
history of science is an alternation between con- 
structive synthetic effects and destructive analytical 
efforts; it is necessary to keep a true equilibrium 
between the two tendencies, and it cannot be denied 
that the mass of experimental data and results 
accumulated during the last twenty years on the 
subject of quenching and tempering has permitted 
the building of an edifice which, without being perfect, 
appears to be solidly constructed and to be satis- 
factorily and harmoniously put together. 








The Steel Cartel. 


(By our French Correspondent.) 


THe agreement for the constitution of sales offices 
which forms the basis of the International Stee] Union was 
signed in Luxemburg last week, and long and arduous 
negotiations of a particularly difficult character have 
thus been brought to a satisfactory conclusion. The 
Cartel was created in 1926 when Germany, France, 
Belgium, Luxemburg, and the Saar agreed to limit 
the steel production to quantities fixed periodically 
according to requirements, and penalties were imposed 
for every ton of steel produced in excess of the 
quota allotted to each country, the fines being dis- 
tributed partly amongst makers in countries which did 
not produce the full quantity of steel to which they were 
entitled. The system worked more or less satisfactorily 
for two years. It then broke down with a revival of 
the stee] demand because members of the Cartel who were 
dissatisfied with their participation refused to pay fines 
to which they had rendered themselves liable through 
producing in excess of their quotas. The Germans 
declared that the Cartel was inoperative .unless it was 
backed up by sales offices, and the Belgians endeavoured 
to run sales offices of their own, independently of the 
Cartel. The experiment failed through outside com- 
petition. The Cartel therefore remained helpless for some 
years because it was clear that nothing could be done 
until all countries had an internal organisation which 
would exclude the possibility of any steel] maker holding 
aloof from the organisation. In 1931 members had com- 
pleted arrangements for bringing all producers within 
their respective groups, except Belgium, where two firms 
refused to join up, and the trouble since then has arisen 
mainly from the failure of Belgian steel makers to come to 
a complete understanding. This has now been accom- 
plished, though not without raising difficulties over the 
quotas allotted to Belgium that threatened at times to 
wreck negotiations. 

By the new arrangement there is no restriction of steel 
output, each country being free to produce all that is 
necessary for its own needs, but it cannot sell for export 
more than what is allotted to it by the sales offices, at 
least in respect of the descriptions of steel covered by the 
agreement. The quotas are based upon the steel exports 
during the first half of 1932, amounting to 3,400,000 tons, 
and this is doubled to provide an annual sale of 6,800,000 
tons. To Belgium is allotted 29 per cent. of the steel 
exports, Germany and the Saar 29 per cent., France 
21 per cent., and Luxemburg 21 per cent. These per- 
centages may be revised after the referendum which is 
to decide the future of the Saar in 1935, and also when 
the exports reach the annual total of 11,000,000 tons, 
Germany refused to compromise on this question of revi- 
sion, because she is now only producing about 36 per cent, 
of her capacity, but she has given way on the one Belgian 
claim which threatened a collapse of the negotiations ; 
that is to say, the Belgian quota will not be reduced by 
revision to less than 26 per cent. Should the steel exports 
reach the higher total named, the German and Saar 
participation may be increased to 34 per cent. and the 
French to 23 per cent., while the Belgian quota may be 
reduced to 26 per cent. and that of Luxemburg to 17 per 
cent, In addition to steel strip, which favours particu- 
larly Belgium and is controlled by an office in Ougrée, it 
is proposed that there shall be offices for joists in Paris, 
for merchant bars in Luxemburg, for semi-steels in Liége 
and for sheets and plates in Diisseldorf. The International 
Steel Union has its headquarters in Luxemburg, and the 
President is Monsieur Meyer, managing director of ‘the 
Luxemburg company Arbed. As the Belgians have 
obtained satisfaction, there is no question of limiting to 
two years the duration of the offices, which will continue 
in operation for a minimum period of five years as originally 
decided. 
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The Ignition Quality of Engine 
Fuels. 


WE are indebted to Mr. J. H. C. de Brey, head of 
the technical department of the ‘‘ Bataafsche Petro- 
leum Maatschappij ” (Royal Dutch-Shell group), for 
the following remarks by Mr. G. D. Boerlage, director 
of the engine testing laboratory with Delft, in regard to 
the measuring methods for determining the ‘“‘ ignition 
quality ” of Diesel fuels. 

In the S.A.E. Journal, July, 1932, the results 
obtained from extensive investigations into ignition 
quality in the “‘ Proefstation Delft,’ both by various 
methods in different types of engines, and theoretic- 
ally by means of physical and chemical tests, were 
given. These results may be summarised as follows : 

(1) If various fuels are placed in an order corre- 
sponding to their tendency to ignite it is found 
that the order is constant for all types of engine. 

(2) The order is constant, also, for various 
methods of measuring, provided that the deviation 
from the compression-ignition principle is not too 
great. 

(3) Hence it may be said that any one Diesel 
fuel has one definite “ ignition quality.” 

(4) Some engines are very sensitive to this 
quality, while others are not. 

(5) The “ ignition quality ’ can be conveniently 
measured by the ignition delay shown by the 
indicator diagram. 

(6) “ Knocking” coincides on the whole with 
the ignition delay. (The greater the delay, the 
larger the part of the fuel charge which will 
“knock ”’ at the beginning of combustion. When 
ignition sets in immediately a pilot flame is formed 
and ignites the rest of the fuel charge as it enters 





the cylinder, thus ensuring smooth running.) 

(7) The “ ignition quality ’” depends, in the first 
place, on the so-called “‘ thermal stability ’’ of the 
fuel, and only in the second place on its oxidisa- | 
bility. 

(8) The “ignition quality ’’ may be -expressed 
in a “cetene’”’ value, that is, the percentage of 
eetene (C,,Hj2) in a mixture of standard fuels 
(cetene and « methyl naphthalene), which in the 
engines behaves in the same manner as the sample 
to be tested. 

(9) In several respects combustion requirements | 
and the properties of fuels for petrol engines differ 
from those for compression-ignition engines, fuels, 
for instance, with a high “ octane ”’ value being at 
the same time fuels with a low “ cetene ” value, and 
vice versa. 

From points (5), (6), and (9) it is seen that the 
shorter the delay in rapid pressure rise, the better the 
*‘ ignition quality ” of the fuel; the longer the delay, 
the fiercer the knock. The knock will show itself in 
an out-of-phase diagram by an abrupt pressure rise. 
Although it is schematic, we may thus use the 
illustrative diagram given in Fig. 1 for distinguishing 
two different methods of measuring; B the method 
by “ delay,” and A the method by “ knock.”’ 

For comparison let us first consider how knock is 
tested in petrol engines. 

As is well known, this is done by what we have 
just called the A method. Formerly (Ricardo) 
detonation in petrol engines was determined orally, 
and from the compression ratio which caused a certain 
strength of detonation in a testing engine (H UC 
value). To-day detonation is determined universally 
by comparison with a mixture of standard fuels 
(iso-octane, heptane), by means of a “ bouncing 
pin.” The “ bouncing pin ”’ rests on a diaphragm, 
forming part of the wall of the combustion chamber. 
With smooth combustion the pin will not leave the 
diaphragm, but with detonating combustion the pin 
bounces up and presses two small metal springs 
against each other, whereby an electric circuit, 
passing through a voltameter, is closed. The more 
violent the detonation, the longer the circuit is kept 
closed. Consequently, the quantity of gas generated 
in the voltameter in one minute supplies a good 
average value for the violence of the detonation. 
Instead of a voltameter a strongly damped watt- 
meter may be used. The tendency to detonate is 
thus expressed in the so-called ‘‘ octane value” of 
a petrol, t.e., the percentage of iso-octane in the 
mixture of standard fuels that is found to give the 
same intensity of detonation as the petrol tested. 

At the Delft Proefstation this bouncing pin method 
is applied, 7.a., on the well-known Series 30 engine 
of the Ethyl Gasoline Corporation and,on the C.F.R. 
engine of the American Co-operative Fuel Research 
Committee. 

With compressibdn-ignition engines this A method 
is also quite possible, but it is not to be preferred. 
As a matter of fact, it has been found that the knock 
in C.I. engines is a rather irregular phenomenon, 
whereas the delay, which is the main factor causing 
the knock, is extremely regular in its appearance, 
thus for such engines the B method seems to be 
dictated. 

This conclusion was not arrived at without diffi- 
culties. Tests were first made to find out how various 
C.1. engines could be made to run with and without 
knock with various fuels, and under various engine 
conditions. For this purpose the temperature of the 
air and of the walls was varied, and the pressure of 
the air was varied (throttling); the compression 





ratio was varied. In one case that angle of retarda- 
tion of fuel injection which caused missfiring with an 
idling engine was determined, and in another case 
the quantity of dope that had to be added to correct 
the combustion in a sensitive engine was deter- 
mined. Direct oral comparison was made in some 
cases, whilst in others indicator diagrams were 
measured, &c. &e: 

Finally, after sufficient experience had been gained 
in regard to the disturbing influences, so that they 
could be avoided, further tests were confined to the 
direct measurement of the length B (Fig. 1) in the 
diagram of the Thomassen engine of the Station, 
and this length was then compared with that obtained 
with mixtures of standard fuels. The “ ignition 
quality ” of the fuel was thus expressed as a ‘‘ cetene ” 
value. With this Thomassen method, which proved 
very reliable, hundreds of fuels and their components 
have been tested in the course of the last two years. 
Not only the reliability, but also the short time 
required rendered this method eminently suitable for 
routine work. 

However, despite these satisfactory results, it was 
felt that a method which could be applied universally 
was desirable. It would, for example, be particularly 
interesting if the C.F.R. engine, destined for testing 
petrol, could also be used for testing Diesel fuels. 

Hence, after giving this engine a special compres- 
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sion -ignition outfit (new cylinder, head, and pump), the 
ignition quality was determined in the following ways : 
(1) Using the B method, a kind of bouncing pin 

was fitted in such a way that when the pin bounced 
up, @ mirror or prism S (Fig. 2) followed the bounc- 


ing movement. From a second mirror M a source 
of light rotating with the fly-wheel was reflected 
on to the first mirror, the mirrors being so arranged 
that the luminous circle projected from M was seen 
as a straight line. In the case of smooth combus- 
tion, a practically straight luminous line was 
traced, but with a detonating combustion a sharp 
deviation from this line occurred at a certain angle 
of the crank. This angle of the crank could be read 
on a scale which was fixed beside the fly-wheel, 
and which could be seen in the mirror beside the 
luminous line. Consequently in the case of a four- 
cycle engine a full straight line and a straight line 
with a sharp lateral deviation at a certain angle 
of the crank were obtained alternately and partly 
covering each other. The moment at which the 
detonating combustion commenced could be read 
on the scale accurately to a half degree, whilst 
irregularities in the ignition could be detected at 
once. Since the beginning of injection was also 
read direct or electrically in a similar manner, a 
direct measurement of the value B was obtained. 
Comparison with standard fuels again supplied 
the cetene value. 

(2) Using the B method an electric current was 
sent through a voltameter or a damped wattmeter 
by closing a circuit by the movement of the fuel 
needle, and having this circuit broken again by a 
bouncing pin. In that manner a reading of the 
average ignition delay B was obtained and was 
found in many respects to correspond to the 
normal bouncing pin measurements in petrol 
engines. This method is very promising, and gives 





results which are in perfect correlation with those 

obtained on the Thomassen engine. 

(3) The A method was also tested direct with 
the bouncing pin on the C.F.R. engine equipped 
with the special C.I. outfit. The results, however, 
as said before, were not so satisfactory, for the 
knock appeared to be rather irregular. 

Without rebuilding the C.F.R. engine into a C.T. 
engine, we have succeéded in determining sufficiently 
accurate cetene values in the following way :— 

(4) Using the A method, this test was based on 
the idea that from the relation between cetene 
value and octane value, the cetene values of Diesel 
fuels could be deduced by admixing these fuels 
with petrol and testing them -in petrol-testing 
engines, e.g., in the C.F.R. engine as arranged for 
petrol. 

Thus, for routine work the influence of adding a 
constant quantity of Diesel fuel to a petrol on the 
octane value of that petrol may be determined in the 
C.F.R. engine. This test gives to different Diesel 
fuels practically the same sequence as that found by 
tests under Diesel conditions. However, it must 
not be forgotten that, after all, this method is not 
the same as using a C.I. engine, so that surprises are 
not precluded ; checking with C.I. engine tests is 
still necessary. The method has also the small dis- 
advantage that it carbonises the test engine. 

It is interesting to note that Mr. P. Dumanois, 
Director of the Services Techniques de_ |’Office 
National des Combustibles Liquides, has _ inde- 
pendently applied this method, and that the “* heptane 
values ” determined by him for a dozen fuels agree 
practically with the ‘‘cetene values’’ determined 
by Delft on the C.I. engine. 

As to the choice to be made between these various 
methods, there are, of course, points of importance 
to be considered. On the one hand, conformity with 
C.I. engine practice, reproducibility, and reliability, 
and, on the other, particularly with a view to easy 
routine work, simplicity and quickness. 

It should be well understood that readings with 
some integrating method, e.g., by means of a bouncing 
pin, are more accurate than direct readings and 
should be preferred unless the latter are taken under 
particularly favourable conditions, such as occur in 
the Proefstations’ Thomassen engine. 

Considered from a physical standpoint, a suitable 
physical method has not yet been found. The 
physical method described in the S.A.£. Journal, 
July, 1932, cannot yet be regarded as suitable for 
routine work, and a simplification of that method would 
be very welcome, although it has been of great value. 

Methods having been given here for determining 
the ignition quality of Diesel fuels, it is perhaps 
desirable to point out once more the relative import- 
ance of this determination. 

(1) With a higher octane value a higher effi- 
ciency can be obtained by increasing the compres- 
sion ratio, whereas with a higher cetene value a 
higher efficiency cannot be obtained. 

(2) Slow-running C.I. engines are practically 
insensitive to the cetene value of the fuel, even for 
very low values. Well-built high-speed C.I. 
engines are likewise insensitive to the cetene value, 
but from a slightly higher value upward. Badly 
designed high-speed C.I. engines, however, may be 
extremely sensitive to the cetene value of the fuel 
used, but, needless to say, such engines should no 
longer be used, both in the interests of manu- 
facturers and of buyers. 








SIXTY YEARS AGO. 


Arter reading the first leader in our issue of May 9th, 
1873, entitled ‘‘ The Engineer in the Streets,” we are 
tempted to wonder whether in reality, as is frequently 
asserted, the noise and din of traffic in cities has increased 
with the advent of the motor car. To judge from the 
opening words of the leader to which we have referred— 
“The dangers and discomforts of the streets of London 
are almost a proverb ’—the subject even then was hoary 
and ancient. In 1873 the streets were paved with granite 
sets, over which horse omnibuses, great wagons with iron- 
shod wheels, and the ubiquitous “‘ growler,” loose and 
rattling in window and door, rolled and rumbled with a 
din almost as shattering as that of the road drills of a later 
generation. Iron-shod hooves struck more than sparks 
from the paving, and to add yet further to the din, hawkers 
cried their wares and newsboys, dashing beneath the very 
wheels of the carriages, shouted themselves hoarse to cry 
the news. We complain now of the difficulty of talking 
in the more crowded thoroughfares, but from certain 
phrases in our sixty-year-old leader—perhaps exaggerated 
—that was a feat for a Stentor to accomplish in 1873. 
But though pneumatic tires and asphalt road surfaces 
may have dulled the noise of traffic in 1933, the din in 
1873 was probably less continuous than now, and by that 
degree more bearable perhaps. In another feature that 
age was more fortunate than ours. Street accidents 
sixty years ago accounted for the deaths annually of a 
number ‘ equal to nearly half a strong regiment,” a figure 
insignificant by comparison with the appalling toll of the 
road to-day. Street problems which we account peculiar 
to our own day were beginning to press as strongly for 
solution then as now. Our leader was severely critical of 
the placing of lights and refuges and the arrangement of 
cross roads, comparing London adversely with Liverpool 
in this respect. Nothing but the union of municipal power 
as to the streets in one central body and some better 
covenant between that body and the police, we contended, 
could make these things any better. 











May 12, 1933 


THE ENGINEER 











The Storstrom Bridge. 


As announced recently by a note in our Seven-Day 
Journal, the entire contract for the construction of the 
Storstrom and Masnedsund bridges has been placed with 
Dorman, Long and Co., Ltd., of London and Middles- 








FiG. 1+-PROBABLE APPEARANCE OF COMPLETED 


brough. It is now possible to give further details of the 
design of these bridges, which, when constructed, will 
form a direct connection between the Islands of Falster 
and Zealang. As will be seen from the accompanying 
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FIG. 2--MAP SHOWING SITE OF BRIDGE 


map, Fig. 2, the Storstrom Bridge, about 2 miles in length, 
will connect Falster with the small island of Masnédo, 
in the Storstrommen, and this island is to be connected to 
Zealand by the Masnedsund Bridge, about one-eighth of 
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FIG. 3—CROSS-SECTION OF APPROACH SPAN 


a mile long. Both bridges will carry a roadway about 
18ft. 6in. wide between kerbs, a footway 8ft. wide, and a 
single-track railway of 4ft. 8}in. gauge. 


In all, the Storstrom Bridge is to have fifty spans. 
From each end the deck will rise on a gradient of 1 in 
150, so that at the centre under the three “ navigation ” 
spans, a head room of about 85ft. will be available for 
shipping. The centrai navigation span will be 450ft. 
long between piers and those on each side of it 340ft. 
long, while the remaining forty-seven spans will be 190ft. 
and 204ft. long alternately. A general idea of the appear- 








ance of the bridge when completed is given by the wash 
drawing reproduced in Fig. 1. As indicated in this draw- 
ing, the navigation spans are stiffened tied-arches. The 
arch ribs are of box section about 3ft. deep, and the stiffen- 
ing girders single web plate girders, 12ft. deep over flange 
angles. Between girders there is a distance of about 40ft. 
Hangers of built-up joist section spaced at 30ft. to 35ft. 
centres support the deck, which is carried by six lines of 
joist stringers framed into the cross girders, while the 
footway is supported on two lines of joist stringers 
supported by brackets cantilevered from the cross girders. 
The roadway will be surfaced with 3in. of asphalt con- 
crete and the footway with Il}in. cast asphalt laid 
over reinforced concrete of slab construction. Timber 
transoms laid with planking to form walkways on each 
side will carry the railway track. Lateral wind systems 
are provided in the plane of the arch ribs and at the level 
of the bottom flange of the stiffening girders. 

A cross section of the design of the approach spans is 
given in Fig. 3. They are deck spans of the cantilevered 
type, with suspended spans and anchor arms in alternate 
openings. The main plate girders are 12ft. deep over 
flange angles and 24ft. apart, while the cross girders are 
3ft. deep spaced at 14ft. 6in. centres and bear directly on 
the top flange of the main girders. Two joist stringers 
carrying the railway are framed into the cross girders, 
and four roadway joist stringers rest directly on the top 
flange. For the roadway the same construction as that 
of the navigation spans is to be adopted, but the railway 
track will be laid on ballast carried in a reinforced concrete 
trough. Lateral bracing is provided in the planes of the 
top and bottom flanges of the main girders. 

Six spans of about 100ft. each make up the ‘Masnedsund 
Bridge. One of these spans will be of the fixed trunnion 
bascule opening type. Of the 30,000 tons of steel to be 
used in the construction of these two bridges, the major 
part will be of the new high-tensile ‘“‘ Chromador ” steel 
recently brought.out by Messrs. Dorman, Long. 








THE THIRTY-HOUR WEEK. 


Tue Senate has passed the “ Black Bill” (S.B. 158). 
This, if it passes the House and is signed by the President, 
will prohibit for two years the interstate or foreign ship- 
ment of any article produced in the United States in any 
mine, quarry, mill, cannery, workshop, factory, or manu- 
facturing establishment in which any person is permitted 
to work more than five days in any week or more than 
six hours in any day. 

The motive back of this Bill, of course, is to spread 
employment by putting “teeth” into an industrial 
“ share-the-work movement.” If it could be applied to 
the few but flagrant opportunists among employers who 
have seized the whip of the times to force longer hours and 
shorter pay upon their employees, respectable manu- 
facturers would welcome-.it. Unfortunately, it is not 
discriminatory. It promises to hurt more than it helps. 

Manufacturing industry in the United States is now on 
a basis of profitless operation, despite wage reductions. 
The exceptions are so few as merely to prove the rule. A 
25 per cent. curtailment in working hours, under these 
conditions, inevitably means a similar reduction of income 
of those now employed. There being no profits, this dole 
must come from wages. It means lowering the employed 
worker’s standard of living another 25 per cent. 

Even if labour in our industry were inclined to accept 
this automatic reduction in pay, the industry could not 
accept the six-hour day. There may be jobs where the 
worker can drop his tools when the whistle blows, but the 
hot metal industry is an exception. Heats do not always 
conform to the ticking of the clock. 

By and large, it would be difficult to name an industry 
which has had a cleaner and clearer record of dividing 
available work among its workmen than the steel industry. 
It was among the first to apply the principle of work 
rotation, and it was.among the last to reduce hourly wage 
rates. The industry is now employing more men than it 
can afford to, measured from a profit or even from a 
self-preservation standpoint. It has been motivated in 
this by earnest humanitarian effort to mitigate the distress 
of its employees. To apply the unreasonable, crippling, 
and undiscriminating restrictions of the ‘‘ Black Bill” to 
this and similar industries would be to postpone, if not 
to prevent, the hoped for emergence from the levels of 
to-day. Legislation cannot create employment, but it can 
overburden industries and thus reduce the number of still 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





ENGINEERING DEGREES. 


Simr,—I have read Sir Henry Fowler’s letter on the 
above subject in your issue of April 21st with surprise. 
I have always understood that “ London”’ prided itself 
on its broadmindedness in having a degree open for any 
engineer, however trained, who had the ability and desire 
to sit for it. 

Take my own case. After passing Matric., I entered 
an engineering works, because I was advised that unless 
he had a practical training, no degree man could secure 
a position in a factory at twenty or more years of age, 
due to the attitude of employers towards such “‘ theoretical 
engineers.’ Before my period of practical training was 
completed war broke out. I continued to study privately 
and by evening courses at a technical college during those 
strenuous years, and finally passed the B.Sc. Degree 
of London University. Would this be permitted under 
the new regulations, and if not, why not? Have I, 
amongst others, brought disgrace on the London External 
Degree ? Am I the worse engineer because my technical 
training was obtained during spare time whilst becoming 
a practical man? In my opinion the opposite is the case. 
As a result of my dual training I can judge the practical 
value of a technical idea, determine how it shall be put 
into manufacture, and make a fair estimate of its cost 
and competitive value, and I believe that my grasp of 
technical principles is as sound as that of a degree man 
who has followed the normal university course. 

Surely the authorities at London University can devise 
written, oral or practical tests to assure themselves that 
their successful external degree men are worthy engineers, 
without specifying how their knowledge and ability shall 
have been developed. I have yet to meet an external 
degree man who had failed to grasp the basic principles 
of engineering science, but I cannot say the same of all 
internal degree men—some of whom may be good mathe- 
maticians, but are not engineers. 

Some twenty years’ experience in a skilled and competi- 
tive industry have shown me that assistants direct from 
the university do not comprehend the applications of 
their broad, technical training. This is especially true 
of the advanced students who have spent a year or more 
on research for the Ph.D. Degree. The number of young 
men obtaining this degree for carrying out the experi- 
ments suggested by a Professor is making the Doctorate 
ridiculous. No man with less than five years’ experience 
of contending with the forces of Nature on his own initia- 
tive, and with no experience in leading other engineers, 
is worthy of being a Doctor of Engineering. All engineer- 
ing triumphs involve leadership and organisation of team 
work, and are not like some triumphs in other professions 
where the achievement may be an individual performance. 
DesIener, M.Sc. (External London). 
May 3rd. 





VAPORISATION IN C.I. ENGINES. 


Sm,—Should THe EnGIneer already not have given 
attention to Report No. 435 of the N.A.C.A. (U.S.), 
which gives visual proof of the presence of vaporisation 
before combustion in C.I. engines, it should be well to give 
this Report a little of the spot light. 

When the compression-ignited engine at automotive 
speeds comes to have a commercial standing comparable 
with its thermo-dynamic promise, regulation of its 
ignition timing—by more than fuel injection control— 
will probably be more than a dream. Report No. 435 
should be in the hands of those interested in obtaining 
torque rather than just putting harness on excessive 
explosion pressures. 

Past assertions of some Continental writers regarding 
what amounts to saying that vaporisation is unimportant 
in C.I. engines, should be presented to their authors for 
signature, as a safeguard against future disavowal. For 
when the airless injection engine was beginning to be 
heard of, it was denounced by certain persons as aa 
impostor of no status. When, however, it gained com- 
mercial notice—behold, it became a Diesel! Now a 
new definition of vaporisation is likely to come from the 
Continent, some sort of screen behind which a peculiar, 
a foggy type of mind may disrobe and don such garb 
as, to its own satisfaction, will permit it to elbow its way 
into the front rank of creative thinkers. 

ROBERTSON MATTHEWS. 

Bolton, Ont., April 27th. 


COMPOUND LOCOMOTIVE. 


Smr,—Would it not be informative and advance the 
question somewhat if Mr. Brewer were to continue his 
interesting articles by another, analysing technically 
the Midland Compounds with their limitations in practice, 
following it up by suggestions for further improvement ? 
I seem to remember in Sir Henry Fowler’s day that 
many service tests were made, and was not some mention 
made, or a paper given at the Institution of Mechanical 
Engineers of these results ? 

Was not some considerable throttling revealed in the 
valve action at high speed, affecting the economy and 
making a greater demand on the boiler? A smaller 
blast nozzle was then fitted, with, no doubt, some increased 
back pressure as the result. 

Vicious spirals of this nature are terribly cumulative 





available jobs.—The Iron Age, April 13th, 1933. 
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Mr. Brewer might suggest in his recommendation trying, 
as a modern development, a bigger valve travel, and 
perhaps a separate control for the high-pressure cylinder 
valve. 

Maybe, also, a 320 Ib. boiler like that of the new German 
express engine, a smaller high-pressure cylinder, fitted 
with a Rider cut-off valve inside the H.P. piston valve to 
secure early cut-offs, and yet prevent throttling of the 
exhaust by linking up: 

The increased power and efficiency resulting 
heavier driving wheel loading, should make the engines 
suitable for most of the express work of the L.M.S. services, 
and enable higher speeds to be run and maintained like 
that of the 3} hour Manchester-Euston one. 

A booster fitted in the bogie for starting heavy trains 
and surmounting banks like Camden, would still further 
increase the range. TRAVELLER. 

May 9th. 
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Large Transformers for Barking. 


THE second of two 93,750 kVA transformers manufac- 
tured to the order of the County of London Electric 
Supply Company by the Hackbridge Electric Construction 
Company, has just been delivered to the site of the 
Barking “‘B”’ power station, which will soon be ready 
for service. As these transformers ate claimed to be the 
largest that have been built by any electrical firm, a few 
notes on their construction may prove of interest. 

Each unit is designed to deal with the full output of 
a 75,000 kVA turbo-generator operating at 0-8 power 
factor, or, in other words, a machine rated at 93,750 kVA. 
The step-up ratio is 12,500/33,000 volts, the low and high- 
tension gs oi being connected in mesh and star 
respectively. Tappings on the high-tension side, controlled 
by an “ off load” switch, give voltage variations of plus 
aptd minus 2} and 5 percent. As will be gathered from the 
il‘ustration above showing the transformer rernoved from 
its case, the core has five limbs. It is 18ft. 6in. long by 
10ft. 6in. deep, and contains over 70 tons Stalloy lamina- 
tions, whilst complete with the bolts and clamping plates 
the weight is 76 tons. In order to avoid circulating- 
current troubles, pressboard insulation is inserted at 
intervals between the laminations of the core, which is 
provided with a system of oil ducts to ensure efficient 
cooling. 

The top section of the yoke is interleaved with the 
remainder of the core in order to reduce magnetic losses 
at this point to a minimum. Spiral type windings, con- 
sisting of a number of insulated conductors in parallel 
and with cross-overs at suitable points, to maintain even 
current distribution in all the parallel conductors, form the 
primary and secondary of the transformer. The currents 
in the high and low-tension windings attain the values 
of 1640 and 2500 ampéres respectively, and the line current 
of the low-tension side 4330 ampéres. Owing to the 
provision of ducts throughout the windings the cooling 
system is very efficient, and the possibility of hot spots 
is said to have been completely eliminated. The arrange- 
ment of the tappings on the outside layer of the windings 
is shown in one of the accompanying illustrations. On 
each limb this outer layer consists of two coils in parallel, 
the neutral point being brought out at the centre of the 
limbs and the tappings arranged symmetrically on either 
side to preserve a balance of the magnetic forces between 
the windings. The low-tension delta connections are 
brought out on the opposite side of the transformer. 

The coils are insulated throughout for full-line voltage, 
and all insulating material was shrunk and impregnated 
before it was us On each limb the windings are rigidly 
clamped between two cast phosphor bronze end rings, 
held together by eight tie bars arranged circumferentially, 
and the complete winding on each side, together with its 





clamping devices, forms a unit which can be lifted from 
the core without disturbing the windings and clamping 
devices on the other limbs. 

The tapping switch is divided into three single-phase 
sections, each comprising a bakelite cylinder carrying the 
fixed contacts in the form of long, horizontal bars on its 
inner circumference. Each of these inner contact bars 
has a corresponding laminated bar bolted on the outside 
of the cylinder, these outer bars being joined to the taps 
on the winding. The moving contact, which rotates inside 
the cylinder, is divided longitudinally into sixteen 
separately sprung sections, thus ensuring good contact 
over the entire length of the fixed contact bars. The 
rotating elements are joined by shafts from which they 
are insulated, and the shafts between the sections are 
divided by flexible couplings. A large external hand wheel, 
with a release catch and arranged to give positive indica- 
tion of each tapping position, serves for operating the 
switches. 

The tank is composed of welded boiler plate, and is 
heavily stiffened to enable it to withstand an external 
pressure of 16 Ib. per square inch, to which it was subjected 
by means of a partial vacuum during the drying-out 
process. The weight of the tank is approximately 14 tons, 
and the overall dimensions, exeluding conservator, 
insulators, &c., 20ft. 5in. long, 8ft. 7in. broad, and 14ft. 3in. 
deep. Erected complete on the site the total weight of a 
transformer with its oil is over 160 tons. 

Each of the two transformers, which are to be used 
outdoors, was assembled while resting on the lower portion 
of the tank, as shown in one of the illustrations, and after 
assembly the upper portion was lowered into position and 
the two sections were then bolted together with a Langite 
packing between them to ensure an oil-tight joint. A 
sunilar joint was also made between the tank lid and the 
upper section. Each transformer has a conservator 
vessel and relief diaphragm, which punctures at a definite 
pressure, whilst a Buckholz relay will probably be fitted 
later. Cooling is done in accordance with the forced oil 
circulation system, the oil being pumped and water-cooled 
by separate equipment divided into two sections. Up 
to half-load one section operates, but above this load the 
second section is brought into service by a thermostatic 
relay. The cooling equipment was supplied by the 
Premier Cooler and Engineering Company. 








Lignite Research. 


IN a report rec ently issued respecting the lignite 
deposits in Northern Ontario, the Ontario Research 
Foundation finds that immediate commercial development 
of the deposit cannot be recommended. The Foundation, 
however, feels justified in recommending a further expendi- 
ture of 60,000 dollars to mine and process lignite to test 
adequately the burning of lignite products in locomotives 
and in industrial and domestic furnaces. The large 
body of lignite, which has been under investigation by 
the Ontario Government during the past three years, is 
situated near Blacksmith Rapids, on the Abitibi River, 
60 miles south of Moosonee, the new James Bay seaport. 
Several processes of treatment have been tested on a 
plant scale with a view to obtaining lignite products 
suitable for use by railways, industrial consumers and 
householders. The product by the Fleissner process is 
found to be an excellent fuel containing 20 per cent. 
moisture and 900 B.Th.U. per pound. Certain technical 
uncertainties exist, however, with regard to its use in 
locomotives. No serious technical problems are associated 
with the use of the Fleissner lignite in industry, but the 
present cost of production is a serious drawback. Another 
process investigated was flue-gas drying of the lignite. 
Flue-gas lignite, the report finds, carinot be used as locomo- 
tive fuel or in domestic furnaces, but in furnaces burning 
pulverised fuel it might be burned with no loss in efficiency 
and at a considerable saving in cost to the consumer. 











A D.C. Limiter. 


For the protection of D.C. systems, such as 3000-volt 
traction systems on which heavy short circuits are liable 
to occur, the English Electric Company has introduced 
the current limiter shown in the accompanying illustra- 
tions. It is designed to operate on short circuits only, and 
not to come into action under ordinary overloads, which 
are dealt with when necessary by the usual slow-speed 
circuit breakers. The new apparatus is claimed to operate 
with greater rapidity than high-speed breakers as hitherto 
employed. Tests on a 1500-kW, 630-volt rotary converter 
showed that the current reached its maximum value in 
0-004 second, and was reduced to the limited value in 
0-007 second. These and other similar tests also demon- 
strated that the limiter was so rapid in action that there 
was practically no sparking at the brushes of the converter 
and no damage to the commutator. Special flash barriers, 
as usually fitted to traction machines, can therefore be 
omitted when a limiter of this kind is connected in the 


CURRENT LIMITER 


D.C. circuit. The high speed of action is obtained by the 
use of moving parts of simple and light construction, so 
that a very high acceleration is obtained at the beginning 
of the opening movement. 

When the moving portion separates from the main 
contacts a limiting resistance is inserted in the circuit, 
and if normal conditions are then restored, the limiter 
automatically recloses, while if, on the other hand, the 
short-circuit conditions continue, the apparatus remains 
in the open position until the circuit is completely inter- 
rupted by the operation of a slow-speed breaker. While, 
owing to the resistance of a feeder, short circuits at its 
far end have failed to trip an ordinary circuit breaker, the 
current limiter has_come into action, but, on the other 
hand, it has been found that it will not operate when two 
or more trains start simultaneously on the same section. 

As will be seen from the second illustration, a laminated 
magnet which catries an exciting winding connected in 
the main load circuit, has two pairs of poles, and the roller 
type main contact situated in the upper air gap is ger 
to the blow-out action of the magnetic flux. It will also 
be seen that this roller contact is rigidly connected to a 
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THE HAMBURG-AMERICAN MOTOR LINER CARIBIA 





sliding contact bar forming part of a short-circuited turn, 
which surrounds the magnetic yoke, the bar making con- 
tact with the fixed portion of the closed loop by means of 
substantial laminated contacts in which it is free to slide 
vertically. The bar is situated in the lower of the two air 
gaps, and the limiting resistance, which is in two parts, 
forms with the sliding bar a parallel path across the main 
contacts. The full-line arrows show the direction of 
current in the main circuit, and the dotted arrows the 
flow of induced current in the single-turn loop, when a 
short circuit occurs. This induced current flows through 
the sliding contact bar which experiences an upward force 
due to the surrounding magnetic field. In moving upwards 
the contact bar carries the main roller contact with it, and 
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DIAGRAM SHOWING OPERATION OF CURRENT LIMITER 


thus opens the main cirewit. After the main contact has 
opened, the limited current flows through the sliding con- 
tact bar in parallel with the fixed portion of the short- 
cireuited loop, as shown on the right of the lower illus- 
tration, and the force exerted upon the bar by the mag- 
netic flux maintains it in the raised position against the 
pull of a spring until such time as the current falls to a 
predetermined value or is completely interrupted by they 
opening of the associated slow-speed breaker. 








A Universal Bench Vice. 


A NOVEL form of bench vice, which has recently been 
put on the market by E. L. Youngleson, Ltd., of 67, 
Chancery-lane, London, W.C.2, is illustrated by the accom- 
panying engraving. As will be seen, it is, generally 
speaking, of the parallel jaw type, but the front jaw is of 
unusual form. It is, in fact, in two pieces across its width. 
The slide has a broad extension at the front, in which there 
are bored two vertical holes. In these holes there stand 
two posts of heat-treated forged steel with jaw faces at 
the top. The shanks are ground to fit the holes accurately 
and have a half-round groove turned in them. This groove 
is engaged by a pin, which can be seen protruding at the 
front, and prevents the jaw lifting out, while it is yet free 
to rotate. Each ef the jaws has three facets, the main one, 
which is on the centre line of the shank, and two short 
ones at either end. These short facets are set at different 
distances from the centre line. It is noteworthy that in 
gtipping awkwardly shaped pieces, as shown in the illus- 
trations, it is not necessary to adjust the jaws to the appro- 
priate angles, as they readily accommodate themselves 
to the form. If a parallel piece is to be held the jaws 


of the vice are of semi-steel and the screw has a buttress 
thread. It is made in two sizes, one with jaws 44,in. wide, 
which will open to 4jin. and grip diameters from jin. to 
5hin., and the other with jaws 54in. wide. The opening 
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UNIVERSAL BENCH VICE 


in this case is 64in. The vice can be had with a swivelling 
base and is a really substantial job without backlash or 
rattle. 








The Motor Liner Caribia. 


On Wednesday of last week, May 3rd, we were invited 
by the Hamburg-American Line to inspect at Dover the 
new motor vessel “‘ Caribia,”” which called at the port on 
her second voyage from European ports to Central America 
and the West Indies. A sister vessel, the ‘‘ Cordillera,” 
is now approaehing completion at the Hamburg yard 
of Blohm and Voss, and will be commissioned in September 
next. We found the new liner a very pleasant ship in 
every respect. She is not too large, having a gross tonnage 
of about 12,300 tons, to retain the full sense of being 
aboard a ship rather than a floating hotel, and her speed 
is about 17 knots, which enables her to keep a good schedule 
alike for passenger, freight, and mail services. Her cabin 
and public room accommodation is of that high standard 
which we have come to associate with the name of her 
owners and builders. She has a length of 524ft., a beam 
of 65ft. 6in., and a depth of 40ft., and is propelled by a 
twin-screw installation of M.A.N. double-acting, two- 
stroke engines operating on the airless injection system, 
which were built at Blohm and Voss’ Hamburg yard. 
The engines are standard eight-cylinder units, with 
cylinders 600 mm. by 900 mm., and the designed output 
of each is 5500 to 6000 B.H.P. at 138 rpm. A 
feature of the installation is the very low fuel consumption 
of the main engines, which was ascertained by speed 
tests carried out at Hamburg. They showed a mechanical 
efficiency of fully 90 per cent. under normal rating, with 
an average fuel consumption of 137 grammes per THP.. 
hour, and 153 grammes, or 0:34 1b. per B.H.P. per hour. 
At sea, allowance being made for the scavenge air supplied 





however, is reduced to about 0-33 lb. when allowance is 
made for the heat which is recovered from the exhaust 
gases. This service fuel consumption may be said to be 
as low as that of any engines yet in service. 

The auxiliary machinery, which is housed in a separate 
engine-room. includes four 300-kW, 360 r.p.m. generator 
sets which are driven by six-cylinder M.A.N. type airless- 
injection four-stroke single-acting engines. At the centre 
in a raised position is a turbo-generator set, which is 
neatly arranged in close proximity to the two Blohm and 
Voss type exhaust gas-fired waste heat recovery boilers, 
one for each of the main engines, and a special oil-fired 
boiler for port service. The auxiliary engine-room also 
contains the main switchboard and two electrically 
operated air compressor sets for supplying the starting 
and the maneuvring air. The scavenge air blowers are 
arranged in the wing spaces of the main engine-room, and 
are driven by two electric motors, one of which is a spare. 
The motor control gear is operated from the main starting 
platform, as is also a small servo-motor moving a throttle 
valve in the air inlet to the blower. The purpose of this latter 
device is to reduce the amount of scavenge air supplied 
at low engine speeds, and when shutting down to stop the 
flow of cold air through the cylinders. It is, as far as we 
are aware, quite novel, and it works, we learned, very well 
in practice. The engine-rooms are neatly designed and 
laid out, and a clean appearance is given by the use of 
special heat-resisting aluminium paint, which, we under- 
stand, is low in cost and certainly appears to be both 
durable and clean in service. 

The engines use fresh water for cooling the pistons, 
cylinder jackets and covers, and, in order to prevent the 
possibility of corrosion being set up in the cooling spaces, 
a small quantity, about 1 per cent., of non-corrosive oil 
is added to the cooling water, making an emulsion of 
slightly milky appearance, which is said to act beneficially 
on the surfaces. The oil used has, we were informed, 
been developed by the Shell-Mex and B.P. organisations 
in Germany. 

Considerable attention has been paid to the heating and 
ventilating arrangements in order to make the ship a 
comfortable one in either northern or tropical waters. 








Big Bridges in America. 


INCREASE in highway construction and especially 
in highway travel and the ever-increasing use of motor 
vehicles in the United States has had an effect in requiring 
the construction of numerous large bridges, many of them 
being exceptional developments in bridge design. With 
the Hudson River suspension bridge of 3500ft. span, at 
New York, completed and in use, preliminary work is 
already in progress for a bridge which will surpass it by 
700ft. This is the bridge over the Golden Gate channel 
connecting San Francisco Bay with the Pacific Ocean. 
It will have a main span of 4200ft., and its deck will be 
245ft. above the water. Although the greatest depth of 
water is more than 300ft., the foundation work for the piers 
is relatively simple, as this great depth occurs only for 
a width of about 2500ft., and the piers will be in 
shallow water. The shore spans to the cable anchorages 
are 1100ft., and beyond these are short, simple viaduct 
approaches. The bridge across San Francisco Bay to 
Oakland is a peculiar combination. From San Francisco 
to Goat Island there will be two consecutive suspension 
bridges, with a centre pier as an anchorage for both sets 
of cables. Each will consist of a main span of 2310ft. 
and anchor spans of 1160ft. A tunnel 540ft. long will 
carry the road through the island to a viaduct followed 
by a cantilever span having a central span of 1400ft., 
and two side or anchor spans of 512ft. Beyond this 
five through truss spans of 510ft. and a long viaduct 
will extend to Oakland. A third. great bridge under 
contract is to cross the Mississippi River at New Orleans, 
and here the foundations are the critical features, being 
in deep water and soft alluvial ground. From New 
Orleans a viaduct and five deck truss spans of 270ft. to 
333ft., are followed by a through truss span of 532ft. 
leading to the main structure, which is of the cantilever 
type having a channel span of 800ft. and anchor arms of 





by the separately driven blower, the fuel consumption 





will swivel round to the appropriate position. The castings 


worked out at about 0-356 Ib. per B.H.P. per hour, which, 





530ft. It will give a headway of 155ft. and will carry 
both railway and highway. 
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South African Engineering Notes. 


(By our South African Correspondent.) 


South African Iron and Steel Corporation. 


EXCELLEN® progress is being made with the 
erection of the power station of the South African Iron and 
Steel Industrial Corporation (State-controlled) at Pretoria. 
One of the most interesting features of the works is the 
attention and ingenuity applied to the electrical power 
supply aspect of the undertaking. The principal items 
of equipment in the power station, now being erected on 
the site, are the following :—(a) Three boilers equipped 
for burning blast-furnace gases; (6) two steam 
turbine-driven blowers (for the blast-furnace); (c) three 
turbo-generators of special design for enabling them to 
work simultaneously with live steam from the boilers, 
and with stored steam from accumulators; (d) two 
Ruth’s steam accumulators; (e) two rotary converters, 

' The steam-driven blowers form the core of the plant. 
since the blast-furnace must be supplied at all times with 
air required for its functions. The boiler-house will 
use waste fuel in the forms of blast-furnace gas (about 
330,000 cubic feet per hour) and coke breeze (about 
5100 1b. per hour) coming from the coking plant. A 
moderate amount of small coal also will be burned on 
the grate. In emergency, however, the maximum amount 
of steam required by a blower can be raised by burning 
solid fuel alone on the grate of one boiler. The boilers 
will produce steam at 310]Ib. gauge and 720 deg. Fah. 
at superheater outlet, and any steam not required by the 
running blower will be divided between the turbo-genera- 
tors and steam accumulators, the latter being provided to 
enable peaks to be met by the generators. The 
accumulators are designed for a@ maximum pressure of 
250 lb. per square inch gauge, and a reducing valve is, there- 
fore, interposed in the charging range between the boilers 
and accumulators. The pressure of the steam discharged 
from the accumulators may vary between 250 Ib. and 
80 Ib. per square inch. A portion of the electric power 
required will be purchased from the City. It is estimated 
that the boilers at the dry quenching plant (coking section) 
will furnish normally all the steam required by the by- 
product plant and 5000]b. per hour additional. This 
surplus steam at a pressure of 200 lb. gauge and a tem- 
perature of 438 deg. Fah. will be carried through a din. 
main, 1250ft. long, to the power station, where it will 
furnish, primarily, motive power for a steam-driven 
feed pump. The excess will be used in a turbine-driven 
induction generator, furnishing about 25 per cent. of 
the total electric power required by auxiliaries in the 
power station. The exhaust from the feed pump turbine 
and small turbo-generator will be used for heating the 
boiler feed water, and the drains from the feed heaters 
will more than cover the make-up required for the station. 
The “310” Ib. steam main will be connected to the 
“200” Ib. steam masn through an automatic reducing 
valve and a superheater. In the event of steam commenc- 
ing to fail at the dry quenching boilers, the power station 
will automatically take over the supply to the by-products 
plant, in which case, of course, the flow through the 
interconnector (200 lb.) main would be reversed. 


Johannesburg’s Electricity Supply. 


The Johannesburg City Council is considering 
adopting a scheme involving a partial supply of electricity 
from the Victoria Falls Power Company. The scheme 
provides for the purchase of one 10,000 kW generator, 
with the necessary cooling towers, extension to the 
Jeppe-street switch-house, transformers, and other items, 
at a total cost of £93,000. These additions are to be 
placed in commission in May, 1934. In May, 1936, the 
next extension under this scheme should be in service, 
and will comprise one 15,000 kW generator, two 100,000 Ib. 
per hour boilers and equipment, at a total capital cost 
of £280,000. This, with the Victoria Falls partial supply, 
will, it is estimated, make the position safe until 1940, 
when one boiler of 100,000 lb. should be installed in the 
boiler-house at a cost of £40,000. The cost of the 1942 
extension is estimated at £144,000, and includes one 
15,000 kW generator and one 100,000 Ib. boiler, which 
should be in service by May of that year. The total 
capital expenditure on these extensions amounts to 
£557,000. This will make the position safe until 1944, 
when the agreement with the Victoria Falls Power Com- 
panies expires. The renewal of this agreement and certain 
alterations and additions should make the position safe 
until 1949. - 


South African Railways. 


Following a profit of £60,000 in December and 
another profit, though smaller, in January, the Union 
railways registered their third profit in consecutive 
months in February, when the revenue showed a small 
profit of £6000. As February is a very bad month, this 
rise in revenue is regarded as very satisfactory, and 
already officials are beginning to hope that the last 
month of the 1932-33 financial year—March—will return 
a further profit so as to reduce the deficit somewhat. 
The latest estimates are that the year will close with 
an accumulated deficit of not more than £3,500,000. 
So optimistic is the view taken of the future that railway 
cuts in salaries and wages were restored as from April Ist. 
This, however, was made possible mainly because the 
Central Government agreed to waive the payment of 
interest on capital provided from railway revenue prior 
to union, and with effect from that date. The amount 
is approximately £460,000 per annum. The mechanical 
department of the railways has received instructions 
to proceed with the construction of 100 fruit wagons. 
On the Natal main line between Mount Vernon and 
Cliffdale, nine tunnels are to be doubled in the 24} miles 
of railway track between these two points. The work is 
rendered difficult as it must be carried on without any 
interruption of the ordinary service. Another important 
scheme on the Natal system is the programme of improve- 
ments on the North Coast line, where construction opera- 
tions are in progress between Darnell and Tugela. This 
is the third stage of a big programme of the easing of the 





gradients and curves of this line, the commencement 
of which work dates back to 1917. 


Pretoria Electricity Extensions. 

In February the Parsons 12,500 kW_ turbo- 
alternator was placed in commission in the Pretoria 
Municipal power station. As far as the 1930 programme 
of extensions is concerned, this practically completes it. 
The important phase of the present extensions is the 
increase in the generating pressure from 6000 to 12,000 
volts, at which latter pressure all primary distribution 
will now be carried out. The intention is that as the 
domestic load increases, to superpose 12,000-volt mains 
upon the present 6600-volt feeders and link the systems 
together at various selected points by means of coupling 
transformers. To increase the distribution pressure has 
necessitated considerable additions and alterations in 
several of the larger sub-stations, and more particularly 
at the Schoeman-street sub-station (situated approxti- 
mately 3 miles from the generating station), at which 
point the 6600 and 12,000-volt distribution systems will 
first be interconnected. 


More Water for Witwatersrand. 


A schenfe which is to cost over £500,000 and 
increase the Witwatersrand Water Board’s supply from 
22-6 to 29-1 million gallons a day, has been recommended 
for the approval of the Water Board. The recommenda- 
tions of the engineer are to complete the Vaal River 
scheme to deliver 20 million gallons a day at Zwartkopjes 
at a cost of about £192,000, to replace the existing 22in. 
pipe line on the Zwartkopjes-Forest Hill section by a 
30in. diameter pipe line, at a cost of £62,000 ; to duplicate 
partially the Zwartkopjes-Leeuwpoort pipe line by 
installing 58,000ft. of 22in. diameter pipes at a cost of 
£102,000 ; to have a pipe line from Leeuwpoort to Springs, 
in extent 47,500ft., of 22in. and 24in. pipes, at a cost of 
£59,000 ; to remove 34,500ft. of 12in. and 14in. pipe line 
at West Rand and lay l6in. pipes at a cost of £32,000, 
and to extend the plant at Zwartkopjes at a cost of 
£62,500. The recommendations will probably be adopted. 


Southern Rhodesia Mining. 


The total mineral production of Southern 
Rhodesia in 1932 was valued at £3,648,383, an increase 
of £630,361 over the 1931 figure. The total gold produc- 
tion was 574,135 0z., valued at £3,366,322 (the highest 
for the past fifteen years, and the fifth highest in the 
history of Southern Rhodesia), compared with 532,110 oz. 
in 1931, valued at £2,273,675. The increase in production 
is due almost entirely to the small mines being stimulated 
by the gold premium. The premium in 1932 was £916,522, 
compared with £6532 in 1931. Government received 
£100,000 in taxation on the gold premium. The total 
value of metals and minerals produced, without gold, 
was £452,161, a decrease of £461,986. The decrease in 
1931 was £1,287,400. The year witnessed a remarkable 
and unabated revival in prospecting, for throughout 
the country the number of gold mines registered in the 
year was 26,719—a record. As indicating the diversity 
of metals and minerals found in the Colony, the following 
may be enumerated as among the claims that have 
been registered :—Aluminium, asbestos, barytes, pyrites, 
chrome, copper, iron, lead, magnesia, mica, salt, tantalum, 
and tin. Since digging began in 1899, the total value of 
metals and minerals produced in South Rhodesia up to 
the end of 1932 is £107,521,097, including 18,958,164 oz. 
of gold, valued at £80,738,241. 


Transvaal Gold Production. 


During February the Transvaal gold industry 
produced gold to the value of £5,183,282. The following 
are the details of the February output, the figures for 
January being given in brackets :—Tons milled, 3,029,000 
(3,802,000); gold recovered, 863,145 oz. (967,457 oz.) 
working revenue, £5,183,282 (£5,735,450) ; working costs, 
£2,768,524 (£2,932,524); working profit, £2,414,752 
(£2,802,754) ; realisable value of gold taken as £5-950 
(£6-000) per ounce. 








THE summer general meeting of the Institution of 
Structural Engineers will be held at Birmingham from 
Wednesday, June 14th, to Friday, June 16th, 1933. The 
headquarters will be at the James Watt Memorial Institute, 
York House, Great Charles-street, Birmingham 3. On4 
Wednesday afternoon, at 2.30 p.m., a general meeting 
will be held in the Council Chamber, Council House, 
Birmingham. After a reception and official welcome by 
the Right Worshipful the Lord Mayor of Birmingham, 
Mr. A. H. 8. Waters will give his Presidential Address. 
In the evening the Institution dinner, followed by a dance, 
will be held at the Grand Hotel, Birmingham, at 7.30 p.m. 
On Thursday morning, at 10 a.m., an ordinary meeting 
will be held at the James Watt Memorial Institute, when 
Mr. H. C. Johnson will read the following paper, ‘‘ The 
Construction and Equipment of some Factories at Home 
and Abroad.” The following alternative visits have been 
arranged for Thursday :—(a) Shelton Iron, Steel and Coal 
Company, Ltd., Stoke-on-Trent, 11.45 a.m.; (b) Horseley 
Bridge and Engineering Company, Ltd., Tipton, 12 noon ; 
(c) the Austin Motor Company, Ltd., Longbridge, 12.15 
p-m.; (d) W. and T. Avery, Ltd., Soho Foundry, Smeth- 
wick, 12.30 p.m.; (e) Cadbury Brothers, Ltd., Bournville, 
12.30 p.m.; (f) evening excursion through Warwickshire, 
6.45 p.m. For Friday, June 16th, the following excursions 
have been arranged :—(g) Stratford-on-Avon, Worcester 
and Holt Fleet, 10 a.m.; (h) Stratford-on-Avon, Warwick, 
and Kenilworth, 10 a.m.; (j) Dunlop Rubber Company, 
Ltd., Fort Dunlop, Erdington, 10.30 am. After 
luncheon proceed to works of Birmingham, Tame and 
Rea District Drainage Board, Coleshill and Minworth. 
A party will also leave Birmingham at 2 p.m. for the 
Drainage Board visit. By special arrangements the follow- 
ing works may be visited during Friday :—Bromford 


Tube Company, Ltd., Erdington ; City of Birmingham 
Electric Supply Department, Hams Hall power station 
(afternoon); Earl of Dudley’s Round Oak Steel Works, 
Brierley Hill; Henry Hope and Co., Smethwick ; 
Mitchells and Butlers, Ltd., Smethwick (afternoon) ; 
Morris Commercial Cars, Ltd., Smethwick (afternoon) ; 
Rubery Owen and Co., Darlaston. All visits start from 
the James Watt Memorial Institute, Birmingham. 








INFRA-RED RADIATION IN AN ENGINE 
CYLINDER. 


WHENEVER a mixture of fuel and air is exploded in an 
engine cylinder, a certain amount of energy is emitted in 
the form of radiation, part of this radiant energy being 
visible and defining what is referred to as the “‘ flame.” 
Observations of the’ manner in which the “ flame ”’ 
traverses an engine cylinder have been made at the U.S. 
Bureau of Standards, using a specially designed head 
fitted with thirty-one symmetrically spaced windows 
(each giving a view perpendicular to the direction of flame 
travel), and a stroboscope arranged to give a view of the 
head once each engine cycle at a predetermined moment. 
In this way it has been possible to determine the position 
of the visible ‘ flame ” in the cylinder any time after the 
passage of the spark. 

The greater part of the radiant energy from flames is, 
however, invisible, and manifests itself in the infra-red 
region of the spectrum. Infra-red radiation is emitted 
whenever a substance is heated, and varies with the 
temperature ; moreover, the infra-red radiation from 
flames and explosions depends on the substances formed 
during the combustion, not on those burnt. For example, 
carbon dioxide and water vapour are formed in both 
acetylene and illuminating gas flames, and can be detected 
by their characteristic emission bands in the infra-red 
region, just as other substances may be detected by their 
characteristic lines in the visible and ultra-violet regions. 

Knowing the time of arrival of the ‘flame ’”’ under a 
given window in the engine head, it is hoped, by measuring 
infra-red radiation through this window prior and subse- 
quent to this moment, that some of the mysteries of 
combustion may be elucidated. In particular, the time 
between the arrival of the flame under a selected window 
and the detection of carbon dioxide gives a measure of the 
so-called ‘‘ reaction zone,” while the differences in radia- 
tion from different parts of the cylinder, with and without 
fuel knock, may well throw light on the phenomenon of 
fuel knock in automobile engines. 








SCHOLARSHIPS IN ELECTRICAL 
ENGINEERING. 


APPLICATIONS are invited for the following Scholarships 
administered by the Council of the Institution of Electrical 
Engineers of which awards will be made this year. Enquiries 
for full particulars and Nomination Forms (specifically mention- 
ing the name of the Scholarship) should be addressed to the 
Secretary of the Institution, Savoy-place, London, W.C.2. 

Duddell Scholarship.—(Value £150 per annum, tenable for 
three years.) Each candidate must be nominated (not later 
than June 15th, 1933) by a Corporate Member of the Institution, 
and preference will be given to candidates whose fathers or a 
near relative are, or have been, members of the Institution. 

Ferranti Scholarship.—(Value £250 per annum, tenable for 
two years.) Whole-time research or post-graduate work. Each 
candidate must be nominated, not later than August 15th, 
1933, by the Professor or Teaeher under whom he is working or 
has worked, and preference will be given to candidates whose 
fathers are, or have been, members of the Institution. The 
Scholarship may, at the discretion of the Council, be awarded 
as a Travelling Scholarship. ; 

Swan Memorial Scholarship.—(Value £120, for one year.) 
Nomination not later than August 15th, 1933, by the Professor 
or Teacher under whom the applicant is working or has worked, 
and preference will be given to candidates who dy been either 
(a) born in the County Borough of Sunderland, or (6) resident 
in that Borough for a minimum of seven years, or (c) educated 
at Sunderland Technical College. The Scholarship may, at the 
discretion of the Council, be awarded as a Travelling Scholarship. 

Silvanus Thompson Scholarship.—({Value £100 per annum and 
tuition fees, tenable for two years.) This Scholarship is for 
works employees who are the sons of parents of limited means 
and is open to British subjects under twenty-two years of age 
on July Ist, 1933. Nomination, not later than June 15th, 1933, 
by a Corporate Member of the Institution. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Epwarp G. Herspert, Ltd., Atlas Works, Manchester, 
inform us that they can now offer all-British-built Olsen testing 
machines. 

Mr. A. E. Barrett, who was associated for several years 
with the Grinding, Mixing, Separating Company, Ltd., has 
now joined the organisation of Davey, Paxman and Co. 
(Colchester), Ltd., as manager of their Paint Making Machinery 
Department. 

Mr. A. W. J. Bepsrook, of Grand Buildings, Trafalgar- 
square, London, W.C.2 (telephone number, Whitehall 2201), 
has been appointed the London representative of Russell 
Edwards and Co., Ltd., of Bamber Bridge, near Preston, for 
cast iron pipes and specials. 

WHEATLEY Krrk, Price AND Co. inform us that the Morris 
Brook Works, Latchford, Warrington, have been sold by private 
treaty to proprietirs who will, it is understood, continue to 
manufacture the late company’s specialities, namely, bright 
steel bars, shafting, free cutting steel, silver steel, steel sections, 
flats, wire, &c., and purpose extending their operations in other 
directions, thus ensuring the full employment of all the present 
employees with possible considerable additions thereto. 








Tue InstiruTion or Exectrricat ENGINEERS.—In view of 
the comparatively small number of members who have inti- 
mated their desire to take part in the summer meeting at the 
Western Centre at the end of] May, the Committee of the Western 
Centre has decided with much reluctance that it is not prac- 
ticable to proceed with the arrangements. The meeting has 





therefore been cancelled. 
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Markets, Notes and News. 


are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.0.b. steamer. 


The American Situation. 


The uncertainties of the American situation 
continue to be the principal disturbing factor in the world’s 
markets. It is generally admitted that no one can form a 
reliable estimate of the consequences of President 
Roosevelt’s new policy, and so far the reactions outside 
America seem to have been anything but helpful to inter- 
national trade. The spectacle of a nation holding about 
one-third of the gold stocks of the world departing from the 
gold standard, allowing the dollar to drift unguided and 
unsupported on the foreign exchange markets, repudiating 
obligations to pay interest on its loans in gold currency, 
and, finally, hoping for a general increase in wages to keep 
pace with an anticipated rise in commodity prices, is some- 
thing outside the conception of the average business man. 
In the course of time, probably, the inconsistent factors 
in the situation will undergo a process of readjustment ; 
but in the meantime confidence in the stability of esta- 
blished systems must suffer. Internal business in the 
United States, particularly the iron and steel industries, 
appears to be improving. The production of pig iron in 
April increased to 622,600 tons from 541,000 tons in April ; 
prices have advanced and several furnaces are expected to 
be re-started shortly. Stocks of semi-finished material 
which had accumulated during the past few months are 
now being drawn upon. The rate of operations at the 
American tin-plate works also is increasing, and the 
United States Steel Corporation contemplates laying down 
a new tin-plate mill. This week American competition 
developed in the tin-plate market after being negligible 
for some months, and a large Japanese order was lost by 
the South Wales makers to America. Another encouraging 
feature is that iron and steel stockholders in the United 
States are busily replenishing stocks. 


The Gold Rush. 


One of the most interesting features of the 
present situation is the demand for gold. With the excep- 
tion of a few minor reactions the price has been held firmly 
at over £6 per ounce. Buying from all quarters has been 
persistent, and although foreign Governments have 
endeavoured by legislation to prevent their nations 
buying and hoarding the metal, these efforts have not 
proved successful. It would seem that whilst the Govern- 
ments of the world are going off the gold standard, the 
peoples of the world, or those that can afford it, are getting 
back to gold as quickly as they can. In considering this 
movement it is well to remember that gold was not an 
artificially imposed standard, but came into use in the 
course of centuries as the most convenient standard of 
values. The origin of the present movement is perfectly 
clear. The recent developments in the United States have 
administered a jar to confidence in all countries. For the 
time being Great Britain with her balanced Budget and 
a sound, if uninspired, financial policy is regarded as a 
more secure home for deposits than most other countries. 
Amongst the buyers of the precious metal there are many 
who are actuated by the sole idea of converting their 
currencies into something they believe will always be of 
value ; but there are also many firms engaged in inter- 
national trade who are puzzled by the complexities of the 
situation and feel obliged to keep some of their resources 
in gold as a kind of “‘ hedge” against the unknown. 
Speculation also bears a part in the buying movement ; 
but this is probably less pronounced than recently, as of 
late arbitrage transactions have not been profitable. 
Side by side with the movement to buy gold there is a 
strong tendency to purchase other commodities, including 
the principal base .metals. {These latter, from their 
imperishable nature and the facilities which exist for their 
purchase and sale, are almost as popular as gold itself, 
with investors seeking something into which they can 
convert their available currency. 


The Plans of the Cartel. 


According to an announcement made this week, 
the European Steel Cartel is making progress in the direc- 
tion of establishing the six sales offices. As usual, the 
chief effect of an official statement has been to cause many 
of the Continental sellers to withdraw from the market, 
and others to increase their prices by two to three shillings 
per ton. So far as this market is concerned, Continental 
competition has ceased for the time being in practically 
all departments of the iron and steel trade. Once or twice 
during the past few months semi-official statements have 
been issued by the Cartel which have been singularly 
alike, inasmuch as they have referred to agreements 
which it was understood had been arrived at some time 
previously. Since then apparently the Cartel has been 
concentrating upon overcoming the difficulties in the way 
of establishing sales offices. It is now stated that agree- 
ment is complete upon international quotas, and the 
principles to be adopted in setting up the selling comptoirs. 
These offices will be organised upon a national basis, 
and there will be one comptoir for each country and one 
for each product which is brought under control. An 
important question which has to be settled is the sharing 
of the national Belgian quota amongst the individual works 
and the establishment of Belgian comptoirs. There is 
still therefore a great deal of work to be done, and it seems 
doubtful if the new organisation will be in working order 
by June Ist, as no attempt has yet been made to set up the 
necessary organisation by the Belgian works. Although 
pious hopes are expressed that the Czecho-Slovakian, 
Polish, and Hungarian steel industries will heartily 
co-operate with the Cartel, the recent history of the 
European steel trades indicates that this is extremely 
unlikely. It is anticipated that the Cartel will seek to 
divide markets between its members, and that it will 
endeavour to impose the old policy which failed a few 
years ago, of appointing selected merchant firms to sell 
for it in certain markets and under agreed conditions. 


abroad and in this country. It is said that Continental 
merchant firms have been approached with regard to this 
scheme, and that tentative overtures have been made to 
some British merchants. 


Pig Iron. 


The chief characteristic of the pig iron market is 
the steadiness of the demand. The recent increase in 
buying was largely due to the renewal of old contracts 
which had expired, and now this has ceased, the market 
has relapsed into routine business. The activity at the 
steel works on the North-East Coast has increased the 
demand for pig iron, but as this iron is usually supplied 
by furnaces associated with the steel works, these orders 
do not come upon the open market. The best feature of 
the North-East Coast position is that the full make of 
pig iron in the Cleveland district is being absorbed, whilst 
in Lincolnshire the output has been increased. Cleveland 
makers are finding export business difficult to secure, 
although they offer concessions upon the home price in an 
effort to induce business in overseas markets. Foreign 
sellers, however, persistently undercut their cheapest 
offers. Rather more cheerful conditions have developed 
in the pig iron market on the North-West Coast than have 
ruled of late, and last week 4000 tons of iron was dispatched 
to the United States. Other American inquiries are also 
reported to be in the market, although this business has 
been interrupted by the financial crisis. On the other 
hand, transactions with the Midlands and with Scotland, 
which showed a decline in March, have increased, and more 
iron is being sent to South Wales. There have been some 
protests against the altered “ zone ”’ prices reported last 
week, but the producers state that in making these changes 
they have merely restored cuts which were made in certain 
districts, when a state of competition ruled between the 
Midlands and the North-East Coast makers. The agree- 
ment reached earlier in the year to adhere to certain fixed 
prices has enabled the original rates to be restored. 
In Scotland the demand is.confined principally to small 
parcels for home users. A slight improvement is reported 
in the Falkirk foundry trade, which may be reflected in a 
somewhat better demand for pig iron. 


Business in Semi-finished Steel. 


The publicity given to the plans of the European 
Steel Cartel has again revived interest in the Continental 
semi-finished steel position. During the greater part of 
April the Continental works practically abandoned the 
British market. Towards the end of the month they 
quoted for business, but at prices which were higher 
than those of the British makers, when the import duties 
and the depreciated exchange were taken into considera- 
tion. Now that the Cartel has announced that it will 
definitely establish sales offices, and that the functions 
of one of them will be to control prices of semis, consumers 
in this country are wondering if Continental competition 
will again become a feature of the situation. No one, 
of course, expects that it will be on anything like the 
same scale as before the duties were imposed, but the 
fact that even in existing conditions a certain tonnage of 
Continental billets and sheet bars has been coming into 
the country shows that some consumers have a preference 
for using Thomas steel for certain kinds of work, and it 
is possible that if competitive prices were quoted this 
trade might expand. On the other hand, the new associa- 
tions of users and producers of billets which were formed 
as part of the steelmakers’ reorganisation scheme would 
operate to check any increased purchases of foreign 
material. The demand for billets has been moderately 
good of late, although, as in other departments of the 
steel market, producers complain of the comparatively 
small weight of the orders placed. The demand for 
sheet bars has been less active, and the general price of 
£4 15s. to £5 2s. 6d. has occasionally been shaded. 


Finished Iron and Steel. 


Rather more active conditions have ruled in the 
finished iron and steel industry, principally as a result of 
an improvement in the home demand. Export business 
has been irregular for some time, and since the American 
troubles developed there has been a pronounced tendency 
on the part of overseas buyers to pursue a cautious policy 
and to confine their orders to immediate requirements. 
Business in malleable iron has been inactive during the 
whole of this year, and certain descriptions of this material 
are suffering from the competition of steel, owing to the 
comparative cheapness of the latter. Amongst the chief 
buyers of this class of iron are the railway rolling stock manu- 
facturers, but for some time they have not been taking 
large quantities. There now seem to be prospects of some 
improvement in this direction. In Scotland, Crown 
quality iron bars are quoted at £9 15s. for the home trade 
and £9 5s. f.o.b. In the Midlands marked bars are un- 
changed at £12 and merchant bars are quoted at £8 10s. 
Common bars have been done at £7 15s. As regards steel 
materials, the situation seems to be taking a turn for the 
better, largely as a result of the absence of foreign com- 
petition in the home market. In Sheftield, where a gloomy 
view of future prospects was taken a short time ago, a 
definite improvement is reported. This is principally 
shown in an increased demand for special steels, such as 
magnet steel, tool steel, and stainless steel sheets and 
plates. In the Midlands the tone has become rather 
quieter, but the recent advances in the prices of Con- 
tinental material have definitely put an end to foreign 
competition. The English re-rollers, however, continue 
to quote competitive prices, and take most of the business 
offering for small steel bars. Some of the collieries have 


shown a greater inclination recently to place orders for 
steel for colliery maintenance work. The specifications 
for steel for the vessels building at Belfast are now reaching 
the Scottish steel works, but these orders will be spread 
over six months, so that they have not occasioned any 


Unless otherwise specified home trade quotations 
A comprehensive list of prices of the materials mentioned below will 


Export quotations are 


Copper. 


> 

The situation in the copper market has not 
improved to the extent hoped for. Buying has consider- 
ably increased in volume; but only a comparatively 
small proportion of this appears to have come from the 
consuming trades. It is, therefore, certain that a great 
many of the recent purchases have been of a speculative 
or investment character, and it is assumed that as the 
prices of gold and of tin have advanced under the stimulus 
of American and Continental buying, operators have 
turned to copper, the price of which is comparatively 
cheap. Even after the recent rise, it is only about £5 
sterling above the lowest quotation of this year, which was 
the cheapest figure recorded for a long period. There are, 
however, various uncertainties in the copper position which 
do not apply to other metals. It is doubtful if the 
statistical position has improved to any extent as a result 
of the recent buying, and the problem of financing the 
stocks of 700,000 to 800,000 tons will probably become 
more acute as a result of the financial conditions in 
America. The American banks have treated the copper 
companies with great consideration for some years, but 
it seems possible that under the new conditions they will 
be obliged to alter their policy. It is unlikely that even 
at the present price of copper many of the American 
mines can make a profit, and although, for the moment, 
the question of closing down appears to have been shelved, 
it will probably come up for discussion again in the not 
distant future. 


A Copper Development Association. 


For some time a proposal has been under con- 
sideration for the formation of a central body to develop 
the uses of copper and to co-ordinate the work of the 
various existing trade and technical associations. To 
further the suggestion a meeting was held in London on 
May 8th on the initiative of the Rhodesian and Canadian 
producers, at which it was decided to form an Association 
to be called the Copper Development Association. The 
objects of the new Association are to increase the uses 
of the metal and to collect technical and other information 
regarding the use of copper, and to disseminate the 
information so collected to consumers and potential 
users of copper. Representatives of existing copper 
trade associations who were present at the meeting agreed 
to co-operate in the scheme. The Association. will be 
controlled by a Council upon which the various sections 
of the industry will be represented. A temporary executive 
committee was elected at the meeting, and Mr. Howard 
White, of the Mond Nickel Company, Ltd., was appointed 
acting secretary. The offices of the Association will be at 
Thames House, Millbank, London, 8.W.1. 


The Advance in Tin. 


Prices have continued to advance in this market, 
and there has been little relaxation in American buying- 
In addition, the Continental demand has assumed con- 
siderable proportions. To a certain extent consumers 
have participated in this movement, but there is no doubt 
that by far the largest proportion of the buying has been 
of an “investment” character, as a result of America 
going off gold and the nervousness felt regarding other 
currencies in some Continental countries. Last week the 
upward movement was about £15 and towards the end 
of the week the market was inclined to expect a reaction. 
This, however, did not develop, and offerings by specu- 
lators who wished to realise profits were quickly absorbed. 
This week the advance has continued. American buying 
of Straits tin has had the effect of increasing the premium 
to nearly £20 over standard tin, and in the East at the 
beginning of the week transactions were reported at just 
over £200. It is, of course, impossible to say how long 
this boom will continue, and it must be somewhat trying 
to the producers of the metal whose sales are limited to a 
quota by the International Tin Control Scheme to see 
prices rising to such tempting figures without being able 
to take full advantage of their opportunity of increasing 
their business. It must be the more irritating in that 
the movement is one which may cease at any moment. 


The Ferro-alloy Market. 


Although conditions in the ferro-alloy market 
have been quiet since Christmas, business in a number of 
alloys has shown signs of improving lately. The principal 
demand comes from the Sheffield district, and the improve- 
ment is a reflection of the steady growth of business in 
special steels. Recent business in ferro-silicon has been 
encouraging and stocks in this country have been much 
depleted. As a result the Producers’ Association is 
maintaining its quotations, and little is heard now of the 
concessions obtainable by buyers a few weeks ago. A 
fair amount of business has also been placed for ferro- 
chrome, although the orders individually have been small. 
The stocks of this material are reported to be substantial, 
but calls upon them to meet buyers’ demands have been 
more frequent of late. There is little disposition shown, 
however, to place forward contracts. Few sales of ferro- 
tungsten are reported, but in this alloy, as well as in 
molybdenum and vanadium, consumers consider there 
is little likelihood of an advance in price, and are, therefore, 
content to buy from hand to mouth to cover their imme- 
diate requirements. Business in ferro-manganese has 
been on a rather larger scale recently ; but there has been 
no change in price. The market for nickel, although on 
the quiet side, has shown some improvement, and it is 
understood that the restarting of the brewing industry 
in the United States has created a demand for the 
metal for use in the manufacture of brewing machinery. 
The quotations for these ferro-alloys will be found on the 








This, of course, will be vigorously opposed by the merchants 


extra pressure at the works. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
6d.; plates and sections, 15s. 


Steelmakers: Joists, 22s. 


PIG IRON. 
Home. Export. 
i. es 5 
N.E. Coasx—- 
Hematite Mixed Nos. .. 219 0.. .. 219 0 
No. 1 ceserkias Se eee 219 6 
(D/d Tees-side Area.) 
i 


Cleveland — 
No. 1 cet on, ele oneT eae 
No. 3 G.M.B. 

No. 4 Forge 
Basic 
MrIpLanps— 

Staffs.— (Delivered to Black Country Station.) 

North-Staffs. Foundry.. 3 6 0.. .. 
” ee: cay 
eee ree cae 


Northampton—- 
Foundry No. 3 
PRO. ne 2s 
Derbyshire— 
No. 3 Foundry 
Forge 
ScoTLanp— 
Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 
Basio, d/d 
N.W. Coast— 
6 d/d Glasgow 
Hematite Mixed Nos. ..- 6 ,, Sheffield 
6 ,, Birmingham 


MANUFACTURED IRON. 
Home. 

S28. 6... 

10 56 O.. 


Lancs.— 
Crown Bars 
Best Bars 


S. Yorxs.— 
Crown Bars 
Best Bars 


MrIpLanps— 
Crown Bars .. mn 
Marked Bars (Staffs. A 
Nut and Bolt Bars 


15 


ScoTLanp— 
Crown Bars 
Best 


N.E. Coast— 
Common Bars 
Best Bars Pe 
Double Best Bars 





LonDdoN AND THE SouTH— 


Angles 

Tees 

Joists 

Channels. . 

Rounds, 3in. and up 
P under 3in. 


Plates, in. (basis) 
ba’ PA RERMEINEY 
din. .. 
fin. .. 
fin. .. 


Norts-East Coast— 


Angles 

Tees 

Joists 

Channels. . 

Rounds, 3in. and up 
- under 3in. 


Plates, jin. (basis) 
es fsin. .. 
a ee 
a yin. .. 
~ tin. . ¥ 
Boiler Plates, tin. 
Mipuanps, AND LEEDS anp DistRicT—- 
£ s. d. 
eee ee 
Tees ae 6 
Joists sso TRL agi Oxi 
Ghemmels.. .. 2 \ ve Gis. 
6 
0 


SO@®SSSS Caacaa 
SCSoOSCSoOoOS CAaaan &* 


Im 
D2 


141 @ 


Rounds, 3in. and up 
“ under 3in. 


a @ 

— = 
acn Ns sts ay 3 
PARAAaa & 


Plates, #in. (basis) 
fgin. . 
fin. .. 
Ee aie 


ao 





STEEL (continued). 


Home. E 
a £ 
vf 


xport. 


a2 


Guiaseow anp Districr— £ 
Angles 8 
Tees és iiacalt! hat caine 

ee FS EE | lea 

8 
9 
7 


us) @ 
a 3 +3 


_— 


ss ts 


Channels. . ue 
Rounds, 3in. and up 
a under 3in. 


a @ 


Plates, jin. (basis) 
wo test 
” fin. .. 
oo ies 
Pa fin. . 
Boiler Plates. . 


Sours Wass ARzEa- - 


Angles 

Tees 

Joists 

Channels. . ‘ 

Rounds, 3in. wihks up 
is under 3in. 


— ~ 
sys nwos «3 
oO @-3 -1 © -1 Hh 


- 
~~ 


Plates, jin. (basis) 
of ipa tc r 
ome S 
fyin. .. 
| 
IRELAND— 
sd. 

Angles 

Tees 

Joists 

Channels. . ne 

Rounds, 3in. and up 

* under 3in. 

Plates, jin. (basis) 
fein. .. 
fin. .. 
fin. .. 15 
tin. . 10 

OTHER STEEL MATERIALS. 
Home. 
od. 


10 


Sheets. £ 
10-G to 13-G., for, .. 8 
14-G. to 20-G., d/d. ? 
21-G. to 24-G., d/d. oo a 
25-G. to 27-G., d/d. 1.26"... 
The above home trade prices are for 10-ton lots and over ; 
4-ton to 10-ton lots are 5s. per ton extra; 2-ton to 4-ton lots 
10s. per ton extra ; and under 2-ton lots 30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G 
Home. 27s. 4. 
10-ton lots and up PO He! ah ee 
4-ton to 10-ton lots - 12120 6... 
2-ton to 4-ton lots te 2k ee 
Under 2 tons 43 1215 0 
Export ; £16 7s. 6d., c. is. duty paid ladle. 
£10 10s., f.0.b. other markets. 


Tin plates. 
20 by 14 basis, f.o.b. Bristol Channel ports, 15s. 6d. to 16s. 
Tin plate bars, d/d. South Wales works, £4 15s. 


Billets. 
Basic Soft (25-41% C.) ‘ 
» Medium (0-42% to0- 60% c. ).. 
Hard (0-61% to 0-85% C.) 
(086% to 0-99% C.) 
” » (1% C.and up).. ‘ 
Soft (up to 25% C.), 500 tons and up. . 
100 tons oe 
Rails, Heavy, 500 ton lots f.o.t... 
» Light, f.o.t. FS ure 


— 
Ss oO 


” ” 


—_ ee 
coco" onnw 
SOP SOM AABS 


- 


FERRO ALLOYS. 


1/10} per Ib. 
1/74 per lb. 

Per Ton. Per Unit. 
£22 15 0 7/- 
£21 15 0 7/- 
£21 0 0 7/- 


Tungsten Metal Powder 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. 
8p.c.tol0p.c. .. 
Specially Refined . . 
Max. 2p.c. carbon £33 10 0 

»  lp.c. carbon £36 5 0 
»  0-70p.c.carbon £40 2 6 
», carbon free .. 11d. per Ib. 
Metallic Cheiaions 2/8 per lb. 
Ferro Manganese (per ton) £10 15 0 home 
Silicon, 45 p.c. to 50 p.c. £12 9 O scale 5/6 p.u. 
é 75 p.c. £18 9 O scale 6/9 p.u. 
Vanadium . 12/8 per lb. 
Molybdenum. . 6/3 per Ib. 
Titanium (carbon ie} 10d. per lb. 
Nickel (per ton) £240 to £245 


10/- 
12/6 
15/- 





mom ew oa +) 
- 
oO 


pin. 
Boiler Plates, j gin. 


o 
eoococo 


Ferro Cobalt 7/3 per lb. 


d. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, May 10th. 
CorrER— 

Cash .. os cat 
Three months .. 
Electrolytic .. ; 
Best Selected Lagoa; d/d Bir- 

mingham ve ek 
Sheets, Hot Rolled 


£33 1 3to£33 2 6 
£33 6 3to £33 8 9 
£36 15 Oto £37 15 0 


£37 5 0 
£63 0 0 
Home. Export. 
94d. 93d. 
94d. 94d. 


Tubes, Solid Drawn (basis) 
as Brazed (basis) 


Brass— 
Ingots, 70/30, d/d Birmingham 0 0 

. Export. 
83d. 
103d. 


£31 
Home. 
83d. 
103d. 


Tubes, Solid Drawn, 2/1 alloy 
a Brazed 
TrIn— 
Three Months .. 
LEAD.. 
SPELTER 
Aluminium Ingots (British) 


0 to £182 1: 
0 to £183 
Sto £12 
6to £15 


£182 10 
£183 0 
£11 16 
£15 2 
£100 


FUELS. 


SCOTLAND. 

Export. 
14/6 
14/— to 14/3 
14/6 to 14/9 


LANARKSHIRE— 

(f.0.b. Glasgow)—Steam .. 
Ell 
Splint .. 


” ” 


AYRSHIRE— 


(f.0.b. Ports)—Steam oP OR ATO ae VE ete 


FIresHIRE— 
(f.0.b. Methil or Burnt- 
island)}—Steam .. 
Unscreened Navigation 


11/9 to 12/- 
12/- to 12/6 


LoTH1ans— 
(f.0.b. Leith—Best Steam 
Secondary Steam .. 


11/- 
10/6 to 10/9 
N.W. Coast— ENGLAND. 
Steams 
Coke 


17/6 to 18/- 
20/- to 21/- 


NORTHUMBERLAND-— 
Best Steams .. 
Second Steams 
Steam Smalls. . 
Unscreened 


13/6 

12/6 

8/6 
12/— to 12/6 


DuraamM— 
Best Gas.. 
Foundry Coke 


14/6 
13/6 to 15/6 


Inland. 
. 27/— to 28/- 
. 23/-- to 24/— 
18/— to 21/- 


SHEFFIELD— 
Best Hand-picked Branch 
South Yorkshire Best .. 
South Yorkshire Seconds 
Rough Slacks. . 8/6,to 9/6 
Nutty Slacks .. 7/-to 8/6 
Furnace and Foundry Coke (at ovens) 
CaRDIFF— SOUTH WALES. 
Steam Coals : 
Best Smokeless Large .. 
Second Smokeless Large 
Best Dry Large .. 
Ordinary Dry Large 
Best Steam Smalls 
Ordinary Smalls 
Washed Nuts.. : 
Foundry Coke (Export) 
Furnace Coke (Export) 
Patent Fuel .. . 


19/6 
19/—to 19/44 
18/9 to 19/3 
17/9 to 18/6 
13/9 to 14/- 
11/6 to 12/6 
20/- to 32/- 
20/6 to 36/6 
15/- to 17/6 

20/- 


SwansEa— 

Anthracite Coals : 
Best Big Vein Large .. 
Machine-made Cobbles. . 
Nuts 
Beans 
Peas Fat ae ag oO Pe 
Breaker Duff Rubbly Culm. . 

Steam Coals : 
Large .. 
Seconds .. 
Smalis .. .. 

Cargo Through .. 


35/- to 38/6 
35/- to 48/6 
37/6 to 48/6 
28/6 to 32/6 
18/~ to 20/- 

8/6 to 9/6 


18/- to 20/6 
18/— to 20/- 
11/- to 18/- 
16/— to 17/6 


FUEL OIL. 


Ex Ocean Installation. New Duty to buyers 
account 
Furnace Oil (950 bona (iy 


Diese! Oil 


Min. 100 tons 
3.0 0 
312 6 


MANCHESTER— 
Furnace Oil (950 Gravity). . 
Diesel Olt 2. os oe oe 











May 12, 1933 





THE ENGINEER 











French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Trade Situation. 


THE putting up of all kinds of barriers against 
the invasion of goods from countries with depreciated 
currencies has helped some manufacturing industries at 
the expense of others, and while the export trade has fallen 
by more than 60 per cent., and is still declining, those 
industries that rely upon the home market are displaying 
a moderate activity that would suffice to remove any 
serious apprehension as to the early future if it were not 
for the menace of the dollar. The effect of this ‘‘ premium 
on American exports ”’ has been to hold up in the French 
Parliament the Government’s proposals to abolish the 
tax on imports. These and other restrictions will certainly 
be maintained and reinforced if they are found inadequate 
to prevent a massive invasion of low-priced goods. Indus- 
tries that produce for the home market have been entirely 
reorganised under cover of import quotas, and prices are 
maintained, irrespective of the demand, with the result 
that the effects of a reduced output are not so serious as 
they would be under more competitive conditions. This 
state of things is particularly observable in the steel 
trade, where producers and merchants are tied down to 
a strict observance of prices with rebates to dealers that 
encourage them to take all their supplies from home mills 
and forges. This industrial organisation is one of the 
factors that make it very difficult for the Government 
to carry out its policy of removing gradually the impedi- 
ments to foreign trade which are ruining all industries 
producing luxury goods. The state of national finances 
precludes any immediate relief from taxation which 
bears so heavily on industry, and an instance of this 
difficulty is the decision of the Senate financial commission 
to suppress in the Budget proposals the reduction of the 
State tax on railway fares from 32-5 to 12 per cent. 
If this reduction is rejected it will upset the plan of 
railway reform prepared by Monsieur Paganon, Minister 
of Public Works. 


Export Industries. 


The other side of the picture is revealed in a 
manifesto issued by the Association Nationale d’ Expansion 
Economique, which groups all the exporting industries 
throughout the country. It urges upon the Government 
to take immediate action to prevent a complete collapse 
of the French export trade. Unless something is done to 
remedy the situation without delay, the Association fore- 
sees a financial and economic disaster. Of the measures 
proposed to be carried out at home and abroad the most 
important are, naturally, a stabilisation of foreign 
currencies, a reduction of tariff barriers, and a severe 
retrenchment of State expenditure, for the devaluation 
of the dollar and sterling has left production costs in 
France at relatively so high a level that the only hope 
for manufacturers lies in their being relieved of the heavy 
charges imposed upon them. Otherwise, the Association 
affirms, there will inevitably be a devaluation of the 
franc, to which the whole country is opposed because it 
is difficult to see how the gold value of the franc can 
fall to much below what it is at present. The problem 
that causes anxiety to exporters, as well as to manufac- 
turers who look to the home market, is the adjustment 
of production costs to something like the level of that in 
countries with depreciated currencies, and while the French 
are firmly convinced that future prosperity depends upon 
a lowering of import tariffs and a removal of restrictions 
to foreign exchanges they cannot see how this can be 
done without a stabilisation of values of foreign goods. 
Behind the propaganda for freer trade relations there is 
a determination to protect French manufacturing interests 
by any effective means until such time as it is found 
possible to dispense with them. 


Naval Construction. 


To the heavy cuts that have had to be made 
in the Budget proposals for the present year in order to 
reduce the huge deficit, the naval estimates have contri- 
buted their share, the total naval expenditure being 
2840 million francs, or 375,244,789f. less than the amount 
voted last year. The reduction in expenditure on new 
ships amounts to about 309 million francs. There will 
be a slowing down of work on the battleship ‘‘ Dunkerque ” 
and on the two new cruisers. These economies are strongly 
criticised in view of the activity shown in Germany 
and Italy, but in the present state of national finances 
this cutting down of expenditure everywhere is inevitable. 
Coast defence works, arsenals and other sources of expendi- 
ture are to be suspended as a temporary measure until 
such time as the country shall have found a way out of 
its financial embarrassments. Meanwhile, these economy 
proposals are not allowed to interfere with a maintenance 
of naval efficiency, and rather more importance than usual 
is attached to the manwuvres which are being carried 
out in the Mediterranean and the Atlantic. This week 
there is being launched at Saint-Nazaire the minelayer 
“Emile Bertin.”” With a displacement of 5980 tons, the 
length of the ship is 167m. and the width 16m. The 
engines will be of 102,000 horse-power. The armament 
will consist of nine guns of 125 mm. in three triple turrets, 
two in front and one aft, four guns of 90 mm. and eight 
anti-aircraft guns, besides six torpedo tubes and a launching 
catapult for two seaplanes. 


Co-operative Manufacture. 


The grouping of specialised workmen to carry 
out operations on their own account is fairly frequent 
in this country, mostly in cases where a large initial 
capital is not needed, and in several trades, such as print- 
ing, there are ‘‘ professional associations’? which run 
successfully important works. In the engineering indus- 
tries there is little co-operation of this kind, workmen 
who aim at being their own masters preferring to rent 
small shops in buildings which are installed for the purpose. 
A noteworthy exception is the Association des Ouvriers 
en Instruments de Précision, which was founded in 1896 
by three members in a shop containing four machines. 
It has now 550 members, and has just built a factory in 
Paris on the most itis lines with modern equipment 
for turning out all kinds of precision work, notably 
telephonic and telegraphic material. 


British Patent Specifications. 


When an invention is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








SWITCHGEAR. 


$89,975. February 23rd, 1932.—-ELectric SwircuGear, The 
British Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2. 

This specification describes a self-contained connector unit 
or jumper A interconnecting electrical apparatus within the 
metal housings B and C. The electrical apparatus within the 
housing may comprise an oil circuit breaker, as partly illus- 
trated at D, and other associated switchgear. he jumper 
consists of an outer rigid metallic sheathing E of non-magnetic 
material having flanges F at its opposite ends secured to the 
housings, and a copper conductor G provided with insulation H 
and extending centrally through the sheathing E. The securing 
flanges serve to earth the sheathing E through the housings B 
and C. At the points of entrance to the housings the jumper 


N° 389,975 





also comprises the sealing insulating bushings J and K through 
which the conductor extends. The outer ends of the conductor 
are connected to the flexible leads L and M, which in turn are 
connected to the apparatus within the housings. Prior to com- 
plete sealing of the connection, the insulating material surround- 
ing the conductor and the entire interior of the sheathing are 
treated by evacuation and drying to remove all traces of 
moisture so that danger of insulation breakdown is minimised. 
For the Lag pee of adequately insulating the conductor from the 
sheathing E the annular space between the conductor and the 
sheathing is filled with insulating oil, which is maintained at 
suitable a during variation in temperature by the 
reservoir N. The reservoir N contains expansible members O for 
compensating variation in pressure of the oil within the reservoir 
and sheathing upon change in temperature.—March 30th, 1933. 


TELEGRAPHS AND TELEPHONES. 


389,916. December 3rd, 1931.—Etxectrric SIGNALLING OR 
Controt Systems, The General Electric Company, Ltd., 
of Magnet House, Kingsway, London, W.C.2; and Francis 
Barrett Willis and ar Philip Lawrence Westell, both 
of the General Electric Company. 

The apparatus described in this specification is for the pro- 

tection of high-frequency electric signalling or control apparatus 

connected between earth and one conductor of an electric power 
transmission system. The apparatus comprises a tuned circuit 

consisting of a tapped inductance coil A, a condenser B, and a 

pair of coupling coils C and D for coupling the circuit to a 

receiver and transmitter (not shown) te, tinh the circuit 

being earthed at E. A coupling condenser F is arranged between 
the conductor G of the power line over which the signals are 

to be sent. The coupling condenser F is tapped at a point H 

and this point is connected through a conductor J and a con- 

denser K to the tuned circuit. A spark gap L is arranged between 
the conductor G and earth E. The apparatus shown on the left 
is arranged within a cabinet and when the door of the cabinet is 
opened to obtain access to the apparatus the conductor J is 
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solidly earthed through an earthing switch M. When it is 
desired to send a signal to the remote end of the section a high- 
frequency signalling current from the transmitter is applied to 
the tuned circuit through the coupling coil D and the high- 
frequency current is thereby applied through the coupling con- 
denser F to the conductor G and so transmitted to the remote 
end of the section. If a signal is being transmitted from the 
remote end of the section, high-frequency signalling current 
derived from the line G through the condenser coupling F is 
Fy to the tuned circuit. This high-frequency current is 
then applied through the coupling coil C to the receiver (not 
shown), which is responsive to current of the signalling fre- 
uency. In the event of the coupling condenser F failing or 

ing over the spark gap L is adapted to break down and 
perce | earth the conductor J, thereby preventing damage to the 
signalling apparatus. It may happen, however, that” the 


impedance of the tuned circuit to low-frequency power currents 
is very low, so that the voltage built up across this circuit will 
not be sufficient to break down the spark ga 

overcome this difficulty that the condenser kK 


L, and it is to 
is provided.— 





TRANSMISSION OF POWER. 
September 25th, 


389,859. 1931.—LEAD-COVERED ELecrric 
CaBtEs, Telefonaktiebolaget L. M. Eriesson, of Kungsgatan 
33, Stockholm, Sweden. 

Practical experience has shown the necessity of providing 
lead-covered electric cables, particularly rubber insulated Jead- 
covered cables, with an earthing or protecting ‘conductor 
extending along the entire length of the cable inside the lead 
cover and in metallic connection with it. The object of this 
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invention is to avoid the usual inconveniences by making the 
srotecting conductor in such a manner that, when the cable is 

nt, the conductor is able to permit stretching or compression 
without the occurrence of any considerable stresses. Just 
inside the lead cover and in direct contact with it the stranded 
protecting conductor A is placed, the conductor being shown 
on the drawing as a flat conductor stranded from single wires. 
The strands may also be arranged either in the form of a flat 
braided tube or a braided ribbon.—March 27th, 1933. 


390,065. September 15th, 1932.—Worm Grarine, Electrical 
Research Products Inc., 195, Broadway, New York, U.S.A. 
This worm gear is specially applicable to such services as 
driving gramophones and other constant-speed devices, but 
has po # applications. The worm is made of two parts, one 
sufficiently substantial to carry the driving load, and another 
resilient part separated from the main part by a narrow space 
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filled with oil. The viscosity of the oil entrapped between 
the two parts is sufficient to damp out fluctuations in 
the drive. The two parts of the worm are connected together 
at the ends, where Gey do not engage with the worm wheel. 
The compound worm may be made either by parting off the 
requisite amount, as shown in Figs. 2 and 3, or by making a 
separate piece, as shown in Fig. 4, and welding it on to the 
main worm.—March 30th, 1933. 


MACHINE TOOLS AND SHOP APPLIANCES. 


390,091. October 20th, 1932.—THrE RENOVATION oF WIRE- 
pRAwiINnG Dies, The British Thomson-Houston Company, 
Litd., Crown House, Aldwych, London, W.C.2. 

This invention has for its object the renovation of wire- 
drawing dies which have been worn out of shape in service, 
but can yet be used in the manufacture of a larger sized wire. 


N° 390,091 











Fig.6 


The illustrations show several forms of worn dies in Figs. 1-4, 
which are unsuitable for further service, and one of proper 
conformation at A, Fig. 5. The renovation is effected by 
lapping the wire with a wire B, which is reciprocated by the 
eranks C C, while the die D is rotated at a rapid rate in the 








March 30th, 1933. 





holder E. The guide pulleys F F determine the direction of 
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the wire, and, consequently, the shape of the hole.—March 30th, 
1933. 


390,064. September 4th, 1932.—Wire-prawine Dries, W. 
Nacken, 12 Mittalbacherstrasse, Griina, near Chemnitz, 
Germany. 

The object of this invention is to facilitate the changing of 
the dies in multiple wire-drawing machines equipped with water 
cooling. The die A is mounted in a little box B and is held in 
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Fig. | 
B 
C. 
A Fig 2 


place by the screw C. The box, in turn, is clamped in the bracket 
D by the screw E. The direction of flow of the cooling water 
is plainly shown by the arrows. Fig. 3 shows the arrangement 
for two dies in tandem. It will be seen that the dies can be 
easily removed without breaking any of the water connections.— 
March 30th, 1933. 


TRAMWAYS AND RAILWAYS. 


389,624. February 2nd, 1932.—E.ecrric Traction ContROL 
Gxar, The English Electric Company, Ltd., Charles Edward 
Fairburn, both of Queen’s House, 28, Kingsway, London, 
W.C.2, and Frederick Morris, of ‘‘ Sandholme,”’ 1, Heaton 
Park-road, Leylands-lane, Heaton, Bradford. 

It has hitherto been the practice to mount contactors or 
cab-type switchgear for electric traction control on some 
integral part of the framework of the vehicle or on one large 
frame secured to the vehicle. Thus repairs to the switch- 
gear must be generally done on the vehicle, which is, there- 
fore, temporarily put out of service. The invention consists 
essentially in constructing the switchgear in removable units 
of the cubicle type adapted for standing on the floor of the 
vehicle so that they may be readily unbolted, electrically 
disconnected, and taken out for repairs or alterations. Resist- 
ances may be mounted with the switchgear with which they are 
associated, or, preferably, may be in separate units independently 
mounted. The complete control gear is divided, as far as possible, 



































into a sufficient number of separate units to ensure that each 
unit is convenient, both in size and in weight, for handling. Fig. 1 
is a transverse section through the control cab of the vehicle, 
and Fig. 2 a plan in section on the upper chain line of Fig. 1. The 
contactors and other control switches A are mounted on panels 
B, each of which is carried by “‘ L.’’ shaped side frames C bolted 
down either to the floor of the coach, or preferably as shown, 
to channel bearers D on the floor. The space between the 
switchgear, the floor of the cab, and the channels D conveniently 
accommodates some of the wiring. Connections E between 
units are preferably, however, carried immediately under the 
floor of the cab. Resistances F may be mounted on channel 
beams G extending along the cab above the switchgear. Open- 
ings H may be provided in the side of the cab and need not be 
larger than necessary to allow one cubicle unit to pass through. 
Alternatively, provision may be made for removing the cubicle 
units through the end of the vehicle, or by crane through the 
roof.—March 23rd, 1933. 


MISCELLANEOUS. 


389,893. October 13th, 1931.—Exectric ProrectivE ARRANGE- 
MENTS, Electrical Improvements, Ltd., of Carliol House, 
Newcastle-upon-Tyne, and Herbert Bryan Poynder, of 
14, Haldane-terrace, Newcastle-upon-Tyne. 

Thermal indicating instruments are rapidly coming into use 
for giving an indication of the load on a circuit in terms of the 
heating effect of the load, and this invention also utilises such 
an instrument for protective purposes. The trip coil A of the 
circuit breaker derives its energising current from the secondary 
winding B of a current transformer in the protected circuit. 
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The heating element C of the thermal load indicator is connected 
in series with the secondary winding B and the trip coil A. The 
indicator is fitted with normally closed contacts D which are 
opened when the indicating pointer of the indicator reaches a 
predetermined position and are connected in series with a non- 
inductive resistance E in a closed shunt circuit across the trip 
coil A. Normally the secondary current from the transformer 
divides itself between the shunt circuit and the circuit including 
the trip coil. If, on the occurrence of a fault or exceptional over- 
load, sufficient current flows through the latter branch of the 
cireuit, the trip coil A will open the circuit breaker substantially 
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| of the week preceding the meetings. 


instantaneously. For ordinary overloads the trip coil A will at 
first remain inoperative, but the thermal indicator will act after 
a time dependent on the magnitude of the overload to open its 
contacts D so that the whole of the current will flow through the 
trip coil A and will cause it to operate. Time discrimination is 
obtained to a slight degree by making the resistance E non- 
inductive, since a heavy rush of current will tend to flow more 
readily through the non-inductive shunt circuit than through 
the trip coil itself. In some circumstances, however, the slight 
time discrimination thus provided may be insufficient, and an 
alternative scheme for giving a greater time lag is described.— 
March 30th, 1933. 


389,618. January 27th, 1932.—Lirtine Jacks, Brecknell, 
Willis and Co., Ltd., of 59, Victoria-street, Bristol, and 
Charles Henry Stafford, of ‘‘ Mayfair,’ Southern-avenue, 
Burnley, Lancashire. 

The type of jack to which this invention more especially 
relates is that for “‘ jacking up’ motor omnibuses, and motor 
coaches, and which consequently requires adequate freedom of 
movement. The jack has a ball and socket connection A, 
forming a universal joint connection and allowing of complete 
freedom of movement within certain limits between the jack 











and the base. Preferably the socket is a cup extending upwardly 
from the base plate and is adapted to extend upwards for the 
greater part of the circumference of the ball, which has 
a spill or stud which extends into the stem containing a lifting 
screw. When employed for lifting, for example, the rear wheels 
of omnibuses the jack is applied to the top of the wheel centre 
under the rim, this being facilitated by the V groove B in the 
jack head. In the case of some types of omnibuses it can be 
used for raising thé front end by putting it under the front 
cross member of the chassis.—March 23rd, 1933. 


390,095. October 24th, 1932.—BaLL anp Socket Joints 
FOR Pipgs, C. W. Cooke and T. J. Lennon, Beaumont Works, 

St. Stephen’s-street, Birmingham, 6. 
This universal joint is specially applicable to those conditions 





where it may be occasionally desirable that the two parts cannot 
rotate relatively, and yet there must be a free passage for the 
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liquid or gas. The ball joint is plainly shown at A and is kept 
in intimate contact by the spring B. A screw in the fixed 
part engages with a slot in the ueper part of the loose piece 
and prevents rotation, within the limits of its clearance, but 
can easily removed to permit full freedom of the two parts. 
—March 30th, 1933. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the ‘y informati 
should reach this office on, or before, the morning of the Monday 
In all cases the TIME and 








| PLACE at which the meeting is to be held should be clearly stated. 








To-pay. 

Inst. oF ELECTRICAL ENGINEERS: ScorrisH CENTRE.—The 
Foresters’ Hall, Dundee. A Faraday Lecture, “‘ Lightning—and 
how the Engineer Deals with its Effects,’ Professor J. T. 
MacGregor-Morris. 7.30 p.m. 

Saturpay, May 13ru. 

Inst. or Et .xctricaL ENnaINngers: SooTrisH CENTRE.— 
Excursion from Dundee to Pitlochry. Leave Albert-square, 
Dundee, 9.45 a.m. 

Monpay, May 1l5ru. 

STAFFORDSHIRE IRON AND STEEL InstiTuTE.—Education 

Offices, St. James’s-road, Dudley. Annual meeting. 7 p.m. 
Torespay, May 16rTH. 

British Scrence Guiip.—In the Carpenters’ Hall, Throg- 
morton-avenue, E.C.2. ‘‘ Metals in the Service of Human Life 
and Industry,’’ Sir Harold Carpenter, F.R.S. 4.30 p.m. Par- 
ticulars of lecture, see page 462. 
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Wepnespay, May 17TH. 

Royat MereorotoaicaL Socrety.—49, Cromwell-road, 8. 
Kensington, 8.W.7. Meeting at 5 p.m. 

Royat Mrcroscoricat Socrery.—Hastings Hall, 
House, Tavistock-square, W.C.1. Meeting at 5.30 p.m. 

Soc. or CuemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘ Plastics: Their Use in the Paint 
Industry,” Dr. L. A. Jordan. 

Tuurspay, May 18ru. 
_ University or Lonpon.—At Inst. of Civil Engineers, Great 
George-street, 8S.W.1. Advanced Lecture in Engineering, ‘‘ Long- 
span Bridges: (iii.) Failures; Loads and External Forces ; 
Selection of Types; Qualities of Steel; Working Stresses ; 
Forms of Construction ; Manufacturing and Erection Processes.” 
Mr. Ralph Freeman, 5.30 p.m. 
Fripay, May 19ru. 

NaTIoNnat Inst. or INDUSTRIAL PSYCHOLOGY AND THE OFFICE 
MANAGEMENT AssociaTiIon.—Park-lane Hotel, W.1. National 
Conference on Office Machinery. Morning session, 10.30 a.m.; 
luncheon, 1.15 p.m.; afternoon session, 3 p.m. 

Royat Inst. or Great Briratn.—21, Albemarle-street, W.1. 
Discourse by Mr. V. M. Slipher. 9 p.m. 

Roya Society or Arts.—John-street, Adelphi, London, 
W.C.2. “ The Suez and the Panama Canals—a Comparison,” 
Lieut.-Col. Sir Arnold T. Wilson. 4.30 p.m. 

Monpay, May 22np. 

Socrete Des INGENIEURS Civits DE France.—Joint meeting 
with Inst. of Fuel, at Inst. of Mechanical Engineers, Storey’s- 
gate, 8.W.1. ‘‘ Pulverised Fuel and its Many Industrial Appli- 
cations,” Dr. G. E. K. Blythe. 6 p.m. 

Turspay, May 23rp. 

InstirutTEe oF Puysics.—At Royal Institution, 21, Albemarle - 
street, W.1. *‘‘ Physics in the Boot and Shoe Industry,” Mr. H. 
Bradley. 5.15 p.m. 

WeEDNEsDAY, May 24TH. 

Inst. oF CHEMICAL ENGINEERS.—At Burlington House, 
Piccadilly, W.1. Special meeting. ‘‘ Mechanica! Properties of 
Some Austenitic Stainless Steels at Low Temperatures,” Messrs. 
E. W. Colbeck, W. E. MacGillivray, and W. R. D. Manning. 
6 p.m. 

MANCHESTER Assocn. of ENGINEERS.—-Visit to Parsonage 
Colliery, West Leigh, by invitation Wigan Coal Corporation, 
Ltd. Meet at colliery 1.45 p.m. 

Wepnespay, May 24rTu, Fripay, May 26TH. 

Nationat Sarety First Assoc.—-1933 National Safety 
Congress in London. For provisional programme, see page 436. 

THurspay, May 25rn. 
University oF Lonpon.—At Inst. of Civil Engineers, Great 


B.M.A. 


TO 


George-street, S.W.1. Advanced Lecture in Engineering, 
‘““Long-span Brid (iv.) Design; Definition of Data ; 
Weights; Cost; Economics; Aesthetics; Corrosion; Life ; 
Alternative Materials of Construction; Concrete; Future 
Possibilities,’ Mr. Ralph Freeman. 5.30 p.m. 
Tuurspay, May 26rH. 
Soc. or CuemicaL Inpustry.—At the Plastics Exhibition, 


Science Museum, 8.W.7. ‘* Plastics: Their Use in Dentistry,” 
Professor C. S. Gibson, F.R.S. 
WepnNespay, May 3lsrt. 

Soc. or CHemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. Lecture by Professor G. T. Morgan, 
F.R.S. 

SaturDaAy, JuNE 3rp, TO SaturDAy, JUNE 17TH. 

Inst. or TRaANsPoRT.—Summer Meeting on White Star liner 
“‘ Homeric.” On the evening of June 3rd, Sir David Owen will 
meet the members of the party at an informal reception on 
board ship. During the outward and return journeys meetings 
will be held for the p tion and di ion of papers, as 
follows :—‘* The Future of Road Transport,” Mr. J. B. Osler ; 
‘‘Transport Advertising,” Mr. J. Pike; ‘‘The Effect of 
Rationalisaiton and Amalgamation on Transport Under- 
takings,” Mr. D. Ross-Johnson; ‘The Cruising Business,”’ 
Major Frank Bustard. Transportation films will also be 
exhibited in the ‘‘ Homeric’s ’’ cinema theatre. 

WEDNESDAY, JUNE 7TH. 

Soc. or CuHemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, S.W.7. “ Plastics: The Phenolic Types and 
their Uses,’’ Mr. George Dring. 

SaTuRDAY, JUNE lOTH. 

Inst. of EvecrricaL ENGINEERS: LONDON 
Section.—Summer Outing. Visit to Mr. B. Matthews’ 
electric Farm at East Grinstead. 

Turspay To Saturpay, Junge 13ra To 17TH. 

British WaTeRWwoRKs AssociaTION.—Blackpool Summer 
Meeting and Conference. Full particulars from the Secretary 
of the Association, Grand Buildings, Trafalgar-square, London, 
W.C.2. For programme see page 382. 

WEDNESDAY, JUNE 14TH. 

Soc. or CuEemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, S.W.7. ‘“ Plastics: Cellulose Esters and 
Ethers and their Uses,’ Dr. W. J. Jenkins. 

STAFFORDSHIRE IRON AND STEEL INsTITUTE.—Annual 
excursion to Imperial Steel Works of Edgar Allen and Co., Ltd., 
Sheffield. 





STUDENTS’ 
All- 


WEDNESDAY, JUNE 2\sT. 

Soc. or CuemicaAL Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘‘ Plastics and the Architect,” Mr. 
R. MecGarth. 

WEDNESDAY, JUNE 28TH. 

Soc. or CuEmicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, S.W.7. ‘ Plastics: Their Use in the Elec- 
trical Industry,” Lieut.-Colonel K. G. Maxwell. 

TUESDAY, JULY 4TH, TO SATURDAY, JULY 8TH. 

Roya. AcricutTuRaL Society or Enctanp.—Royal Show 

at Derby. 








Mr. S. H. Marcu.—Alfred Herbert, Ltd., inform us with 
deep regret that Mr. 8. H. March, who, for the past nine years, 
acted as their export manager, died at his home, 11, Beauchamp- 
avenue, Leamington Spa, on May 5th. He was well known in 
the machine tool industry of this country and the United 
States, which he visited many times. He bogan his business 
career as an apprentice to the Birmingham Small Arms Com- 
pany, afterwards joining the sales staff of Charles Churchill 
and Co., London. On the formation of the Churchill Machine 
Tool Company, Mr. March was appointed director and general 
manager of the new firm, and also acted as vice-chairman of 
the Associated British Machine Tool makers. In 1924 he 
resigned from the Churchill Machine Tool Company and joined 
Alfred Herbert, Ltd., as a member of the executive staff, con- 
tinuing in that capacity until his death. Mr. March was a 
member of the Council of the Machine Tool Trades’ Association 
and served on the Committee recently appointed by that body, 
at the request of the Board of Trade, to assist the Import Duties 
Advisory Committee. 
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A Seven-Day Journal 


The Royal Institution. 


At the general monthly meeting of the members 
of the Royal Institution, held on Monday, May 8th, 
it was announced by the managers that the capital 
payment of £20,000 promised by the Rockefeller 
Foundation nearly three years ago, on condition of 
obtaining £50,000 from other sources, had now been 
received. The gift was promised for endowment of 
research in the Davy Faraday Research Laboratory 
of the Royal Institution, and the fulfilment of the 
Rockefeller promise implied that in the past three 
years the managers had been successful in securing 
research endowment for the Laboratory to a total 
capital value of upwards of £70,000. In this connec- 
nection it may be recalled that the announcement was 
recently made, at the annual meeting held on Monday, 
May Ist, that the payments in connection with the 
reconstruction of the Institution had been com- 
pleted, and that donations and receipts from other 
sources for rebuilding purposes had amounted to 
some £93,000. The Institution has thus, in the space 
of three or four years, since the programme of recon- 
struction and re-equipment was begun, acquired new 
funds in excess of £163,000 for the joint purposes of 
rebuilding and research endowment. 


Unification of Radio Research. 


On the formation of the Radio Research Board 
in 1920, the National Physical Laboratory, it will 
be remembered, was entrusted with all work which 
required a laboratory equipped with instruments 
of the highest precision. Owing, however, to its 
situation and the proximity of other electrical work, 
the Laboratory was considered unsuitable for the 
prosecution of radio research work requiring measure- 
ments in the field or on isolated sites, and facilities 
were provided by the Department at the Radio 
Research Station erected on land adjoining the 
Admiralty Compass Observatory at Ditton Park, 
near Slough. Practically the whole work carried 
out on behalf of the Radio Research Board was 
thus divided between the Radio Research Station, 
Slough, and the National Physical Laboratory. 
Certain obvious inconveniences which resulted from 
that division of duties have now been removed by 
the unification of the Wireless Division of the National 
Physical Laboratory and the Department’s Radio 
Research Station at Slough into a new Radio Depart- 
ment of the National Physical Laboratory. Mr. R. A. 
Watson Watt, hitherto Superintendent of the Radio 
Research Station, is the Superintendent of the new 
Department. Although the Radio Research Station 
and the National Physical Laboratory have closely co- 
operated in the past, the unification which has thus 
taken place gives the Radio Research Board much 
greater freedom in planning its programme as a single 
unit, whilst the amalgamation of the staff of the two 
sections under a single direction is in the interests of 
efficiency and economy, and enables the increasing 
number of inquiries from industry to be made to a 
single establishment. 


The World Petroleum Congress. 


At a meeting of the Institution of Petroleum 
Technologists, held in London last week, Mr. J. 
Kewley, Past-president of the Institution, and Chair- 
man of the Congress Committee, explained the 
position with regard to the arrangements made for 
the World Petroleum Congress, which opens on 
July 19th at the Imperial College of Science and 
Technology at South Kensington. He said that the 
international nature of the petroleum industry, 
and the enormous strides which it had made during 
the last few years, had made the holding of such a 
congress very desirable. The need for a world con- 
gress on technical matters was very. obvious, and its 
work fell naturally into two main categories—a 
discussion on matters of general technical interest, 
and an endeavour to bring about some measure of agree- 
ment internationally on such points as nomenclature 
and methods of testing. The need for agreement 
in testing methods was universally recognised, and 
found expression in the attention it received from 
such bodies as the British Standards Institution, the 
Union Internationale de Chimie, the World Power 
Conference, and the many national standardising 
bodies. It was very gratifying to be able to report 
that Committee 28 of the International Standards 
Association was arranging for a meeting to be held 
in London during the Congress. 


Bridge Building. 

On Wednesday, May 10th, a deputation of members 
of the British Steelworks Association and other steel 
trade associations, including representatives of the 
leading bridge-building firms, was introduced to the 
Minister of Transport by Mr. C. U. Peat. A memo- 
randum was presented, some aspects of which are 
discussed in one of our leading articles to-day. It 
dealt with the slowing down of bridge-building works 
financed by Road Fund grants, and pointed out that, 
in contrast to our Colonial and some foreign coun- 
tries, no bridge of any magnitude was being started 


in this country. Attention was also drawn to the 
desirability of early legislation to facilitate the re- 
alignment or rebuilding of bridges carrying roads 
over railways and canals. In reply to the deputation 
the Minister of Transport said that he was in a posi- 
tion to assist a certain number of approved schemes 
of road improvement and bridge construction out of 
the resources of the Road Fund, and that arrange- 
ments had already been made to proceed with four- 
teen of the bridges mentioned in the schedule pre- 
sented by the deputation, and that several others 
were under examination. He would consider sym- 
pathetically any applications for the reconstruction 
of weak and inadequate bridges which he might 
receive from the responsible local authorities. With 
regard to the construction of toll bridges as a self- 
supporting proposition, although the general policy 
of the Department had rightly been the elimination 
of tolls, in the abnormal times through which we 
were now passing he would be prepared to examine on 
its merits any well-considered scheme, provided that 
due provision were made for freeing the bridge within 
a reasonable period. While due weight would be 
attached to the employment value afforded by bridge 
schemes, the Department’s duty was to regard all 
schemes submitted primarily from the standpoint of 
traffic value. 


Watt Memorial Institute. 


THe James Watt Memorial Institute in York 
House, Great Charles - street, Birmingham, was 
formally opened on Monday, May 15th, by Mr. Alan 
E. L. Chorlton, the President of the Institution of 
Mechanical Engineers. The Institute, which will 
provide a meeting hall and library for the various 
engineering societies, was referred to in a Journal 
note of January 6th. Sir Gilbert Barling, Chairman 
of the Trustees, explained that the sum of £6000, 
which had remained from the 1919 celebration of 
the centenary of James Watt, had grown to £10,000, 
but as at least £40,000 was needed to erect an appro- 
priate building, the Trustees had decided to proceed 
in a small way with a view to future development. 
As a home for engineering societies, the purpose of 
the Institute would be both educational and scientific. 
In order to run it in a fruitful manner, they would 
need about £800 per annum, of which nearly £700 was 
already assured. Mr. Alan Chorlton appraised the 
genius of Watt, and referring to his association with 
Boulton, emphasised the perfect balance between the 
inventive and the practical elements. In a general 
way, Mr. Chorlton continued, the steam engine as 
we now knew it was remarkably little different from 
the earlier engines, just as locomotives, save in size 
and speed, were in principle Stephenson locomotives. 
Mr. Chorlton also made reference to the work of Mr. 
Bernard Challen, to whom, he said, most of the 
success of the Institute scheme was due. Mr. R. A. 
Chattock and Professor C. Batho thanked the Pre- 
sident for opening the Institute, and Major 8. J. 
Thompson expressed the thanks of the meeting to 
Sir Gilbert Barling for his statement. 


Industrial Survey of Cumberland. 


On Friday last, May 12th, the Research Section 
of the Manchester University’s Department of 
Commerce and Economics, published an indus- 
trial survey of Cumberland and Furness, which has 
been made by Mr. John Jewkes and Mr. Allan 
Winterbottom. It deals with the industrial belt of 
Cumberland (excluding Carlisle) and the Furness 
corner of Lancashire, including Barrow-in-Furness and 
Ulverston. The population of the area in’ 1931 was 
256,376, and the insured population 61,210. The report 
points out that since 1880 in the case of Cumber- 
land and in the case of Furness since the war the 
industrial history has in the main been one of decline, 
depending on the one hand on raw materials which 
threaten to become exhausted, and, on the other, on 
industries which have been seriously hit by changes 
in world trading conditions, and in which reorganisa- 
tion and newer technical processes threaten to reduce 
both output and employment. Even returning to 
the industrial conditions of 1929 before the slump, 
there would be 10,000 surplus workers, and now, in 
the slump, both at Workington and Barrow-in- 
Furness, nearly two-fifths of the insured population 
are unemployed, while at Cleator Moor and Mary- 
port and at Millom the figure is nearly one-half. 
The report refers to the disturbing and dangerous 
factor of an almost complete absence of openings for 
juveniles, except in retail trade. The consequences 
of the long industrial depression and the possibility 
of new industries are discussed, and on the whole a 
pessimistic conclusion is arrived at. The report is 
one which calls for the closest examination by all 
those who are interested in the area surveyed and in 
the not less important subject of the future of 
depressed industrial areas generally. 


Small Businesses. 


In addressing the Rotary Club of Gloucester on 
Friday last, May 12th, Mr. Harold Whitehead chose 
as his subject ‘‘ The Opportunity and Handicap of 
the Small Business,” and suggested that one of the 
developments arising out of newer conditions was 
the re-emphasis of the need of individual effort and 
individually owned business, as contrasted with 








large combines and groups. He pointed out, however, 








that the one big handicap of the small business was 
its present inability to secure additional capital. 
Neither the banks nor the established financing house 
could, he suggested, undertake to find permanent or 
semi-permanent funds for small capital issues, and 
a new form of financial company was required if the 
needs of large numbers of small, successful businesses 
were to be met. Mr. Whitehead went on to describe 
a scheme which he suggested would meet the ends 
desired. Applications for assistance would preferably 
be made through the local bank manager, or might 
be made direct, and then, after preliminary require- 
ments had been satisfied, a full investigation as to 
financial production, merchandising conditions, and 
personnel would be carried out at the applicant’s 
expense. Upon approval of the investment, the 
finance company would then acquire securities in 
the small industry, the interest payable being 1 per 
cent. above bank rate. In addition, the finance 
company would be assigned an agreed percentage of 
the ordinary share capital of the smail industry, and 
would be represented on its board of directors. The 
small industry would repay the investment within a 
stated period, and would have an option of repurchas- 
ing the finance company’s holding on an accountant’s 
valuation. Only a small board of directors in London 
would be needed, with a general manager, and local 
directors as required in industrial centres. The setting 
up of such a finance company would, Mr. Whitehead 
suggested, render an important national service by 
making it possible to increase employment in small 
numbers all over the country. 


British Fuel for Britain. 


In an address given at the National Chamber of 
Trade Conference, held at Blackpool on Tuesday, 
May 16th, Mr. W. R. Gordon, Director of the Coal 
Utilisation Council, dealt with the problem of utilising 
home-produced fuel. Analysing the present position 
of the coal industry, Mr. Gordon pojnted out that 
in 1913 our production of coal was 287 million tons, 
but last-year it was only 209 millions, representing 
a drop of 78 million tons, or 27 per cent. The causes 
were fourfold—first, loss of export trade, accounting 
for nearly half the drop in production ; secondly, 
industrial depression in all parts of the world ; 
thirdly, increased efficiency in the use of coal for 
steam raising, electricity, and gas generation; and 
fourthly, inroads of foreign oil for the Navy, the 
Mercantile Marine, and for inland industrial and 
central heating purposes. What had -been the 
result ? To-day, nearly 300,000 miners were out of 
work, as well as 2,600,000 workers in other industries. 
The lessened purchasing power of these people was 
causing a loss of business to all traders, especially 
those who lived in the coalfields.: Referring to the 
proposed tax on heavy oil, Mr. Gordori suggested 
that if the coal industry, and with it the gas and 
electricity industries which were dependent upon it, 
were unable to offer effective substitutes for foreign 
fuel, then the protests against the Chancellor’s pro- 
posal might be justified. Modern developments, such 
as coal-oil, coal petrol, pulverised fuel, mechanical 
stokers, and compressed gas, showed that coal was 
becoming increasingly able to supply every need of 
industry. No one who knew the position with regard 
to the oil tax could imagine that oil could continue 
to escape tax while petrol was taxed 8d. per gallon. 
The other principal coal-producing countries, such 
as Belgium, France, Germany, Holland, and Poland 
all taxed imported oil far more heavily than the 
Chancellor’s present proposals suggested for this 
country. 


Mr. A. Newlands. 


Ir is officially announced that Mr. A. Newlands, 
the doyen of the chief civil engineers of British 
railways, is retiring on July Ist from his position 
as chief civil engineer to the London, Midland and 
Scottish Railway. Mr. Newlands joined the Highland 
Railway forty-one years ago, and became assistant 
engineer under Mr. William Roberts, whom he 
eventually succeeded. The Highland Railway, 
because of the wild nature of the territory through 
which it passes and its sparse population, is a 
wonderful training ground for a railway engineer, 
particularly in the maintenance of its way and works. 
When the grouping of the railways was almost com- 
pleted and the Highland became part of the L.MLS. 
system, the then divisional engineer at Crewe retired 
and Mr. Newlands was appointed in his place. Further 
promotion soon came to him, as, in 1927, Mr. E. C. 
F. Trench, the chief civil engineer, retired, and Mr. 
Newlands was brought to Euston to succeed him. 
He was in the party of L.ML.S. officials who visited 
Canada and the United States two years ago, and 
was one of the few British railway officers who, as 
he was a reporter on Track, went to the Cairo Inter- 
national Railway Congress. Despite his retirement, 
Mr. Newlands will remain a member of the Company’s 
Advisory Committee on Scientific Research. The new 
chief civil engineer is Mr. W. K. Wallace, who was an 
assistant to Mr. Berkeley D. Wise, the civil engineer 
of the Belfast and Northern Counties Railway, which 
subsequently became part of the L.M.S. system. 
On Mr. Wise’s death the duties of civil engineer 
were taken over by Mr. Bowman Malcolm, and on 
his retirement Mr. Wallace succeeded him, and three 
years ago was removed to London to act as the 
L.M.S. Chief Stores Superintendent. 
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Lochaber Water 


> 


BOUT three years ago—to be exact, in our 
{1 issuesyof April 25th, May 2nd, and May 9th, 
1930—we published three articles descriptive of the 
yreat water power development scheme now being 
carried out at Lochaber in Scotland. When com- 
pleted, the scheme is estimated to give a continuous 
output in excess of 100,000 H.P. The articles to 
which we have referred, besides describing the scheme 
as a whole, dealt fully with that part of it—the first 
stage works—-which had then been completed. The 
following short summary of that full description of 
the scheme, in conjunction with the map reproduced 
on this page, may be sufficient to recall the details 
to those already familiar with the earlier articles. 

The power-house of the North British Aluminium 
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Power Scheme. 


second stage works. It has been found advan- 
tageous to modify the scheme of these works as 
originally proposed by the engineers and described 
in the articles in THE ENGINEER to which we have 
already referred. It should be noted that for 3 miles 
below Loch Laggan the river Spean draining it flows 
through comparatively flat country. Subsequently, 
however, it enters a gorge of considerable depth. 
Originally it was proposed to erect a dam near the 
entrance to this gorge, but it has been found more 
economical to situate it further downstream. Although 
the necessary height of the dam is thereby much 
increased, compensation for the additional expense 
incurred is provided in several ways. Under the 








original scheme the waters of a stream named the 


the gorge mentioned above, dredging of its bed to a 
maximum depth of 17ft. is taking place. This work 
is rendered necessary by the fact that the present 
level of the loch, 820 above O.D., must not be raised. 
Its storage capacity will therefore be limited by the 
amount by which it may be drawn down, and the 
permissible variation is 16ft. At certain points where 
the present course of the river winds a new course 
has been cut straight across. The side slopes of the 
dredged channel are being fixed on a slope of 1} to | 
and the gradient is 1 in 7000. The work is being 
carried out by dragline excavator. 


LAGGAN Dam. 


Two photographs reproduced herewith show 
the state of Laggan Dam at the beginning of March 
this year. The dam is situated within the gorge 
through which the river Spean flows, and is about 
5 miles below the outlet of that river from Loch 
Laggan. Its construction will result in the formation 
of an extension of that loch. It will be about 160ft. 





LAGGAN TUNNEL 2 Adits: max length, 660ft 
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MAP SHOWING CATCHMENT AREA & POSITION OF WORKS - 
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Company, where all the energy obtained will be 
utilised, is situated about one mile north-east of Fort 
William. Water is brought to the turbines installed 
therein by a tunnel some 15 miles long and about 
15ft. in diameter from Loch Treig, which is situated 
on the other side of the Ben Nevis range. When the 
scheme is ultimately completed and the entire catch- 
ment area of 303 square miles is utilised, six pipe 
lines will connect the outlet of the tunnel with the 
power station, but at present only two of these pipes 
have been placed in position. The construction of 
this tunnel, of the two pipe lines, and of subsidiary 
works, such as the boring of inlets to the tunnel from 
above for the collection of the waters of streams that 
flowed across its course, formed the first stage of the 
power development. Work upon the second stage is 
now proceeding rapidly. It consists of the raising of the 
level of Loch Treig from 782 above O.D. to 819 above 
O.D., by the construction ofa dam acrossits outlet end, 
the construction of a tunnel to connect the Loch with 
another (Loch Laggan) at level 820 above O.D., and the 
building of a dam at the outlet of this second loch. 
Subsidiary works include the boring of inlets into the 
tunnel to take in the waters of three small streams 
and the diversion of 1% miles of the railway on the 
eastern side of Loch Treig, as its old course will be 
flooded by the raising of the water level of the loch. 
No work has yet been begun on the final stage, which 
involves the creation by means of a dam of a reservoir 
in the head waters of the Spey River. At present, 
this river drains into the North Sea, but under the 
Lochaber scheme the flow above a certain minimum 
will be diverted through conduits into Loch Laggan. 

A short while ago, by the courtesy of Messrs. C. 8S. 
Meik and Halcrow, of Westminster, the engineers to 
the scheme, we had the opportunity to visit the 
scene of operations and observe the progress which 
is being made by the contractors, Balfour, Beatty 
and Co., Ltd., of London, in connection with the 


DISTRICT COVERED BY L.OCHABER SCHEME INDICATING POSITIONS 


Allt a’Chaoruinn and normally flowing into the 
Spean River below the site of the dam, would have 
had to be collected into a conduit, and so caused to 
discharge above it. By moving the site of the dam 
downstream this work has been rendered unneces- 
sary. At the same time, the tunnel between Loch 
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TYPICAL SECTION OF TUNNEL IN ROCK 


Treig and the Loch Laggan dam has been consider- 
ably shortened and its hydraulic conditions rendered 
more flexible. 
SPEAN DREDGING. 
The works now in progress fall naturally under 
several headings. Over the 3 miles of flat country 








through which the river Spean flows before entering 





OF DAMS AND TUNNELS 


high from foundation level when completed and 
700ft. long at top water level. A gravity section 
design has been adopted with slight horizontal curva- 
ture in plan and a slight batter on the upstream face. 
Although 7 to 1 concrete is mainly being used for 
its construction, small thicknesses of 4 to 1 are being 
placed on the up and downstream faces. Construc- 
tion is by alternate blocks 90ft. in length, and 
there are construction joints at every 45ft. To date, 
about 40 per cent. of the concrete has been placed. 
Loch Laggan is to act chiefly as a storm-water 
reservoir, and its maximum permissible variation of 
level, as has been noted above, is only 16ft. In order 
that its storage capacity may be available until the 
last possible moment, great attention has been directed 
to the types of spillway to be adopted. As at present 
planned, there will be three :—A simple spillway over 
the greater part of the length of the dam; a block 
in the centre carrying six large syphons with a dis- 
charge capacity of 3600 cusecs at maximum head ; 
and, at one end of the dam, two large automatic 
gates. The arrangement will be such that the ample 
spill capacity of 14,000 cusecs will not come into 
operation until the last possible moment. The inspec- 
tion gallery, 25ft. above rock foundation, can be seen 
in one of the engravings. It will be connected by 
pipes with rubble drains on the rock surface for the 
relief of pressure of water percolating through the 
foundations and will have an outlet on the down- 
stream face of the dam. Access to the gallery will be 
obtained by shafts from the roadway above. 

For the construction of the dam two mono-tower 
cranes, each with a maximum lift of 7 tons at a radius 
of 100ft., have been erected. They are connected by 
a steel bridge with a span of 180ft., and when raised 
the tips of their jibs are 250ft. above the surface of 
the river. Each crane serves a 2 cubic yard mixing 
plant, and the total capacity of the plant is about 
50 cubic yards of concrete per hour. At first the 
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waters of the river were diverted to the Northern 
side by means of a cofferdam while work was carried 
out upon the Southern Bank. At present the river 
has been diverted to the south and flows through two 
openings in the base of that portion of the dam which 
has already been constructed. Excavation of the 
river bed is now in progress. 


LAGGAN-TREIG TUNNEL. 


The tunnel connecting Lochs Treig and Laggan 
was broken through on October 15th last year, and 


at 6ft. to LOft. and the spoil was loaded at the working 
face by air-driven scraper loaders of Holman and 
Sullivan patterns. An average rate of progress 
greatly in excess of that obtained on the earlier work 
was maintained. At the outfall end the tunnel passes 
through 300ft. of glacial gravel and boulder clay. 
Cast iron segmental lining pieces were placed in 
this part of the tunnel, which, unlike the rest, is 
circular in section. The general dimensions of the 
tunnel in rock are given by an accompanying engrav- 
ing. Its area is 162 square feet. The waters of three 








At the same time, it is intended to raise its maximum 
level to 819 above O.D., or just lft. below that of Loch 
Laggan. For this purpose, since the normal level 
of the loch is 782 above O.D., it became necessary to 
build the dam. It is situated on a deep bed of glacial 
gravel and sand, and will be of the earth-fill type 
with an impervious concrete core wall. In order to 
obtain a foundation for the concrete upon rock a 
deep core trench, some 700ft. long, 10ft. wide at ground 
level, and 6ft. wide at the rock, was excavated to 
a maximum depth of 100ft. It was sunk between 
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1933, SHOWING MONO-TOWER CRANES AND TUNNEL PORTAL 








FOUNDATION WORK FOR CORE WALL OF TREIG 


the placing of the concrete lining is now in progress 
and about two-thirds completed. The Laggan portal 
lies at the southern end of the dam, and is just visible 
above it in the engravings. Excavated from 
five points—the two ends, a sloping adit, a horizontal 
adit, and a shaft—its length is 14,600ft. The greatest 
length between adits is 4800ft., and the least 2450ft. 
The method of its boring differed to some extent 
from that adopted for the main tunnel from Loch 
Treig to Fort William. The bench was maintained 


DAM, OCTOBER, 1931 STATE OF 


streams, of which the courses pass over the tunnel, 


will be taken into it, and work is due to start upon 
these intakes during the coming summer. 


Treic Dam. 


The Treig Dam is situated at the northern end of 
the loch, where the river finds its outlet and flows 
to join the Spean. The variation in level of Loch 
Treig is not so limited as that of Loch Laggan, and 
it may be drawn as far down as 695ft. above O.D. 








WORK ON TREIG DAM, MARCH, 1933 


timber and light steel runners with timber walings 
and struts. On the eastern side the ground rises 
steeply, and here a heading was driven into the 
overlying earth at top-water level to meet the rock. 
A rock trench was sunk below the heading. Very 
little trouble was encountered with water, which 
occurred for the most part only in two deep narrow 
dips in the rock, one on each side of the river bed. 
Concrete was filled directly against the rock, which 
was thoroughly grouted with neat cement at a pressure 
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of 80 1b. to 85 lb. per square inch. The impervious 
nature of the rock is illustrated by the fact that only 
four out of a total of 140 grout holes took any appre- 
ciable quantity. The maximum for one hole was 
1} bags of cement. As may be seen in an engraving 
on page 494, work upon the core wall is proceeding 
satisfactorily, but concrete has not been placed 
even to ground surface at all points. Another engrav- 
ing shows the state of the work in October, 1931. 


Rartway DIVERSION. 


A diversion of the main L.N.E.R. line between 
‘'yndrum and Fort William was necessary over a 
distance of 1% miles on the eastern side of Loch 
Treig, owing to the fact that the raising of the level 
of the loch to 819 O.D. will flood the old course of 
the line. This railway diversion is the only part of 
the second stage works yet brought to completion 
and was brought into use some time ago. The work 
involved the formation of a cutting principally in 
sand and gravel, and two photographs showing the 
old and the new lines are reproduced herewith- 
When these photographs were taken the level of 
Loch Treig had been much drawn down, as may, 
indeed, be observed by the extent of beach revealed. 
The old line ran on the level from Tulloch station 
to the borders of the loch, and then started to climb 
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just beyond the station, and then continues level 
until it rejoins the old line 1% miles to the south. 
At one point a rocky outcrop was encountered, and 
after some consideration it was decided that the 
conditions would best be met by a tunnel at this 
point. To make a cutting, involving blasting opera- 
tions in the open, would have brought about a risk 
of forcing boulders down on to the railway below. 
At the same time, the slope of the ground is such 
that the construction of a cutting would have involved 
a great depth of excavation on the landward side. 
The interior of the tunnel and its southern portal 
are illustrated by two engravings on page 492. 


CONCLUSION. 


The second stage of development also includes 
the laying of a third pipe line from the portal of the 
main tunnel to the power-house, the necessary 
auxiliary works, and the installation of further sets 
of turbo-generators. Foundations for future sets 
have already been laid at the power-house. It 
is expected that the second stage works will be 
completed about fifteen months hence, and we hope 
then to give a full and detailed account of the opera- 
tions. In conclusion, we should like to thank Mr. 
W. T. Halcrow, of the firm of C. 8. Meik and Halcrow, 
and Mr. Peach, the resident engineer at the scene 
of operations, for the help they have given us in 





rapidly, whereas the new line climbs for some distance 


inspecting the works and in preparing this article. 
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CARNEGIE RESEARCH GRANTS. 


HEN the meetings were resumed on the morning 

of May 5th, it was announced that Andrew 
Carnegie Research Scholarship awards had been made 
for 1933-34 as follows : 


AWARDS. 


To Harry Elliss, B. Met. (Sheffield University), a grant of 
£100 to assist him in carrying out an investigation, in the 
Metallurgy Department of the University, on the properties 
of iron and steel melted in vacuo and in atmospheres of hydrogen, 
nitrogen, carbon monoxide, and carbon dioxide. The work will 
form part of the sch of investigation now in progress for 
the Committee on Heterogeneity of Steel Ingots. 

To Douglas Frederick Marshall (Sheffield), £100 to carry out 
an investigation of the heat losses in blast-furnace practice 
by determining directly the external heat loss of a blast-furnace. 
The efiect of the size of the coke on the thermal reactions in 
the furnace will also form part of the investigation. 

To Edgar Llewellyn Francis, M.Sc., B.Sc. (Manchester 
University), who has spent 3} years in research on wire-drawing 
problems, and received £100 in 1931 in aid of this work, a further 
£50 has been granted to assist him in the study of lubricants 
used for the wet drawing of wire. The work will be carried out 
in the Metallurgy Department of Manchester University. 

To Brynmor Jones, M.Sc., B.Sc. (Cardiff), who received £50 
in 1932 in aid of investigations on the nitrogen hardening of 
steels, a further grant of £50 has been made for the continuation 
of this work. ; 

To William Reginald Maddocks (Glasgow), £100 in aid of an 
investigation on furnace slags, which will include the thermal, 
metallographical and petrological study of the ternary system 
FeO-MnO-SiO,. 

To Dr.-Ing. Walter Baukloh (Berlin), a grant of £100 in aid 
of research in the Metallurgical Department of the Technical 
High School, Berlin, on the mechanism of the primary reactions 
of the oxides of metals with fixed carbon. 

To Wilhelm Kleinefenn (Aachen), who received two grants 
of £50 in 1931 and 1932, a further £50 has been granted to 
enable him to continue his investigations on various types of 
welded material and their behaviour under varying tempera- 
tures. The work will be carried out at the Foundry Institute 
of the Technical High School, Aachen. 

Williams Prize.—The Williams Prize in 1932, to the value of 
£100, was divided equally between tie two papers ‘* Metallur- 
gical Problems Arising from Internal Combustion Engine 
Valves,’ by J. R. Handforth, and ‘‘ Scale Removal by Acid 
Pickling,” by A. B. Winterbottom and J. P. Reed. 





A paper by Professor Portevin and Monsieur R. 
Perrin, entitled ‘‘ Contribution to the Study of 
Inclusions in Steels,” was then presented by Dr. J. L. 


Haughton. 
INCLUSIONS IN STEELS. 

it becomes more and more apparent that the principal cause 
of the differences in the “ qualities ” of steels must be sought 
by the study of the incl ined in them; this has 
resulted in the accumulation of observations made over a number 
of years for the purpose of correlating the usefulness of the 
metal with the results of investigations made in the laboratory, 
without, however, producing any decisive and convincing 
proofs. 

As it has not so far been possible to make the crucial test 
of comparing the behaviour in use of a given steel with and 
without inclusions,* this dependence of the quality on the 
inclusions remains of a purely qualitative order, and is not 
amenable to direct proof. That it is impossible at the present 
moment, in effect, to determine the characteristics of and 
define a steel, accurately and completely, on the basis of the 
inclusions which it contains, is shown, and the reasons for it 
explained. In the authors’ opinion, this presents an obstacle 
to the pro; of knowledge and constitutes a serious lacuna 
in the methods of study and investigation of steels, considering 
the prime importance of the subject, not only in siderurgy, but 
also in all other branches of metallurgy. 

It is, in fact, impossible to draw a precise conclusion and 
form a correct appreciation as to the quality of steels until 
this problem has bee satisfactorily solved; but it must be 
é itted, on the other hand, that the study of inclusions is 
incomparably more difficult than that of the essential con- 
stituents of steel. 





_ * This is, nevertheless, possible by freeing the steel of most, 
if not all, of its inclusions by centrifuging before solidification, 
all the other factors influencing its properties being maintained 
constant. 








Steel Institute. 


i 


Knowledge of the nature of inclusions is of importance 
from two points of view : 
(a) Their influence on the properties of the steel containing 


them. 
(6) The deductions which may be made concerning the 
conditions and processes of steelmaking. 


The authors then discuss in detail slag-metal and inclusion- 
metal equilibria, and show, by the use of the phase rule 
only, that the study of the inclusions formed in oxidised steel 
by the addition of elements such as manganese, silicon, 
aluminium, &c., can be reduced to the investigation of the 
equilibria between the steel and the slag. 

The paper ends with the following conclusions. 

This conception of the formation and evolution of inclusions 
in the metal and the notion of the metal-inclusion equilibrium 
enable one to obtain an insight into the manner in which the 
nature of the steel, the additions, and, more generally, all the 
circumstances of the making and casting of the steel, determine 
the origin and nature of the inclusions, and, in consequence, 
their influence on the metal, in the quality of which they form 
an important factor. 

By the study of slags in equilibrium—obtained by the methods 
indicated—knowledge can be obtained regarding the nature, 
properties, and individual structures of the inclusions formed 
under given conditions. This method of study, together with 
direct microscopic examination, carried out by means now 
available, and combined with improvements in the methods of 
analysing residues that are to be hoped for, will assure the 
progress of knowledge concerning this important problem in 
siderurgy. 

In a word, inclusions should be considered as an elementary 
slag in space and in time ; in 8 , because their very small 
dimensions permit of their assimilation to an element of volume, 
and in time, because they develop in conjunction with the 
metal containing them or which gives rise to them. 


DIscussIon. 


Sir Robert Hadfield thought the authors had made 
an excellent proposal, viz., to divide inclusions into 
two separate classes: (qa) artificial (which, with care, 
were to a large extent avoidable); and (6) real 
inclusions, the cause of which we did not yet fully 
understand nor did we know how to get rid of them 
entirely. He was inclined to believe that in some 
cases too much stress was laid upon the effects and 
dangers resulting from the presence of inclusions in 
steel. There were undoubtedly numbers of cases, 
especially where a high degree of polish in the finished 
product was required, where even a small number of 
inclusions might cause trouble, but as regards the 
majority of ordinary steel products he would prefer 
steel which was perfectly sound, even though it might 
contain inclusions, rather than steel which was 
unsound, but which contained less inclusions or was 
almost free from them. 

On the other hand, he recalled that his firm, during 
and since the war, had made armour piercing pro- 
jectiles of small and large calibre, in some cases 
weighing 1} tons each. These were cast to form as 
regards their ogive, which form was to a large extent 
maintained unaltered during manufacture and con- 
sequently represented material in this particular cast 
condition. The mass in the heads of these big pro- 
jectiles represented about 33 per cent. of their total 
weight (this, in the case of the largest, meant a 
volume of 4000 cubic inches), and when hardened had 
to be transformed in a very few minutes from plastic 
material of, say, 150 to 200 ball hardness to dead-hard 
material of no less than 700 Brinell hardness, or even 
higher. Not only must the article submit to this 
sudden and very severe transforming without break- 
ing during the hardening and tempering process, but 
this applied also subsequently when the projectiles 
were fired in their capped condition against hard-faced 
armour of similar great hardness on its surface and 


inclusions, and no doubt that contributed to the 
success obtained under the severe conditions operating. 
He mentioned that case to show that it was'not advis- 
able that the user should stipulate “‘ inclusion-free ”’ 
steel, the production of which was hardly possible, 
or that the user should have the impression that the 
metallurgist was making inferior material when that 
was not the case. With regard to methods for 
reducing inclusions, the authors’ reference to centri- 
fugalising was important; without doubt, means 
would be taken in the near future to bring such pro- 
cesses more into use. Some specimens submitted to 
him not long ago, however, still showed inclusions. 

There was no doubt that the greater portion of the 
cases met with were due to the presence of the noxious 
element sulphur. If the content were high, inclusions 
were bound to be present, especially if the manganese 
content were low and was insufficient to slag off the 
sulphur in the form of sulphide of manganese, which 
floated more or less to the surface. The remarkably 
fine quality of most Swedish steel was probably due 
to the pig iron being prepared with charcoal as a 
fuel, and consequently the sulphur content was low. 

Mr. D. F. Campbell said that the résumé of the 
physical chemistry of steel making, as given in the 
paper, was of great value. In the four processes in 
common use in Europe—the basic Bessemer, open 
hearth, electric are furnace, and the high-frequency 
furnace—there were different conditions, especially 
as regards the slag-metal surface. The open hearth 
was a sluggish furnace, with a very large metal-slag 
area; in the basic Bessemer there was tremendous 
movement and great rapidity of reaction; the are 
furnace was comparatively sluggish, with very hot 
slag; and in the high-frequency furnace there was a 
small slag-metal area and an enormous velocity of 
movement between metal and slag. By mixing the 
slag and the metal into an emulsion one could do in 
one minute what had otherwise occupied hours. The 
importance of the time factor was very great, but 
one difficulty was the necessity for having an 
extremely liquid slag to get any emulsion. Conditions 
in large high-frequency furnaces of 5 or 6 tons capacity 
were different from those in small furnaces such as 
were used hitherto in France and England for making 
high-class steels. In small furnaces the top of the 
slag was comparatively quiet, and that prevented the 
influence of the atmosphere on the chemical com- 
position of the slag ; but in 5 and 6-ton furnaces the 
slag was liquid, and there were the three phases— 
gas, slag, and metal—influencing one another. 


Dr. ©. H. Desch said that in the study of the 
equilibrium between metal and slag most workers 
had simply carried out a series of analyses under 
different conditions of temperature and composition, 
and then had attempted from them to deduce thermo- 
dynamical relations. That involved a great deal of 
work, and uncertainty that the equilibrium conditions 
had been reached. Professor Portevin and Monsieur 
Perrin, however, had presented a non-mathematical 
paper giving a method depending, not on analyses, 
but on the structure of the inclusions which could be 
taken as representative of the slag under conditions 
very close to those of equilibrium. The formation of 
garnet as one of the inclusions had not been observed 
before, he believed. The authors were proceeding 
with the work, and metallurgists could look forward 
to contributions which would place the study of the 
slag-metal equilibrium on an entirely new footing. 

Mr. J. H. 8. Dickenson said the authors had given 
clearly some of the rules to be followed in arriving at 
the best methods of avoiding inclusions. They had 
made use of a process of reasoning based on physico- 
chemical methods, which had given certain results, 
but he suggested that work of that kind must be 
reinforced by methods of analytical determination. 
The Institute’s Committee dealing with heterogeneity 
in steel ingots had given some attention to the 
subject and was giving rather more, and it was 
attempting, through the various institutions asso- 
ciated with it, to get the first essential—accurate 
determination of total oxygen. If the total oxygen 
in a given piece of steel were known, then it would 
be possible to determine the different forms in which 
that oxygen existed. He was not certain that the 
authors of the paper were correct in ascribing so 
much to the presence of non-metallic inclusions in 
relation to what they described as “ quality ” ; there 
were other factors. 

Dr. W. Rosenhain said the argument advanced 
was exceedingly interesting and important. The 
authors showed that the formation of inclusions must 
result along the lines of phase separation with which 
metallurgists were familiar in other directions. But 
they had perhaps ignored somewhat the fact that 
the phase equilibria did not always establish them- 
selves quickly, or at all ; it was not at all certain that 
within the mass of steel, even if the saturation value 
of oxide, or sulphide, or both, were exceeded, there 
would be separation of particles, for the reason that 
those things underwent a considerable amount of 
super-saturation. If one employed emulsification, 
no doubt equilibrium would be attained very much 
more quickly than otherwise; but unless that state 
of equilibrium was such that the amount of sulphides 
and oxides which separated was very small, it did not 
appear that one had really solved the problem or 
advanced it very much. Indeed, if there were emulsi- 





very tough in the backing portion. Such steel, owing 
to its low sulphur content, was relatively free from 





fied slag in the steel and one had caused the precipita- 
tion of all the super-saturated material in the steel, 
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by so doing one ran the risk that demulsification or 
separation afterwards might not be quite complete. 
Whether the result was better or worse would depend 
entirely on the skill with which the whole thing was 
controlled. Another important practical point was 
that the influence of enclosures was not a function of 
their quantity or even of their nature, but of distri- 
bustion and size. 
they might do no harm, but when coarse they might 
become a serious source of weakness. 


Mr. E. H. Saniter urged that anything that could | ; , h e: 
| and the Committee desires to record its appreciation of the 


be done to perfect the method of ascertaining the 
total amount of inclusions would be of the greatest 
value, because metallurgists had not yet an entirely 
reliable method. It was very necessary to separate 
coarse inclusions, which must have a detrimental 
effect on steel, but he had some doubt that fine 
inclusions made more than a small difference to that 
property which we called * quality ” or “‘ body ” in 
the steel. 

Mr. Daniel Sillars asked if the authors had reached 
the conclusion that the differences in the qualities of 
steels in such respects as were not usually accounted 
tor by ordinary mechanical tests were to be accounted 
for entirely by the kind or distribution of the inclu- 
sions ; and, if that were so, had they in mind inclu- 
sions generally or only those within microscopical 
range ? He asked the question because the authors 
differentiated one inclusion from another. They 
appeared also to attach considerable importance to 
inclusions composed of sulphur and oxygen, but he 
questioned whether it was right to bracket sulphur 
and oxygen together as if they were of almost equal 
importance, for many of the steels which contained 
most total inclusions were frequently very free from 
sulphur inclusions. In the manufacture of steel by 
the open-hearth furnace the sulphur content was 
frequently down to 0-02 or 0-025 per cent., but one 
did not find generally that such a steel was more free 
from non-metallic inclusions than a similar steel of 
0-05 or 0-06 per cent. sulphur, made under better 
conditions.’ 

(There was no oral reply to the discussion.) 


First REProrRT OF THE STEEL CASTINGS RESEARCH 
COMMITTEE. 


Dr. R. H. Greaves (Research Department, Wool- 
wich) introduced the report in the absence of the 
Chairman of the Committee, Dr. H. Moore, on whose 
behalf it was stated that the work of the Committee 
had been brought into close relationship with the 
National Federation of Iron and Steel Manufacturers, 
through its Industrial Research Council. It was also 
emphasised that, broadly speaking, the steel castings, 
large, medium, and small, regularly produced in this 
country are of excellent quality and suitable for their 
purposes. It was particularly necessary to make this 
clear when considering a report in which, inevitably, 
attention was focussed on the weak spots, and faults 
and defects, perhaps rather alarming in their variety 
and character, were described and their causes 
analysed. To a considerable extent such troubles 
as did occur were the result of unsuitable design of 
castings. The aim of the work was to make steel 
castings better still and capable of more severe 
service, and to extend their field of use. 


STEEL CASTINGS. 


Inquiries instituted in 1925 by the Engineering Research 
Board of the Department of Scientific and Industrial Research 
Jed to an investigation on steel castings being undertaken 
with funds provided by that Department. The research was 
instituted “‘ with the object of improving the quality of steel 
castings, with especial reference to such defects as blow-holes, 
porosity, flaws, cracks, pits, and non-metallic inclusions.” 
The work was begun in the Research Department, Woolwich, 
in 1927, and prominence was given to the Service aspects, in 
particular to Admiralty requirements. In some cases, these 
requirements made severe demands on steel foundries, owing 
to a necessary combination of intricacy of design and exacting 
conditions of use of castings which were required to be as 
light as possible. As the work progressed more attention 
was given to the industrial aspects, and the investigation 
became a general research into the improvement of steel 
castings from the point of view of both manufacturer and user. 
Up to the present, steel castings of medium size have been 
considered, no work having been done on very heavy or very 
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Research, Research Department, Woolwich, and meimber of 


the Metallurgy Research Board). 
Mr. W. J. Dawson (Hadfields, Ltd.). 
Mr. J. H. 8. Dickenson (The English Stee! Corporation). 
Dr. R. H. Greaves (Research Department, Woolwich). 
Mr, A. P. Hague (formerly of Cammell Laird and Co., Ltd.). 
Dr. W. H. Hatfield (The Brown-Firth Research Labora- 
tories). 
Mr. T. M. Service (Wm. Beardmore and Co., Ltd.). 


The present Report is the first Report of the above Com- 
mittee. The laboratory investigations were carried out in the 


| Research Department, Woolwich. Considerable use was made 


of the facilities for radiological examination which exist there, 


| assistance given in the investigation by Mr. V. E. Pullin, 0.B.E., 
| Director of Radiological Research, and his staff. The metal- 
| lurgical investigations were carried out under the direction of 
| Dr. R. H. Greaves, assisted mainly by Mr. G. F. Gillott, B.Met., 
and Mr, V. T. 8S. Foster, B.Met., while Mr. H. Wrighton, B.Met., 
was responsible for the photographic and photo-micrographic 
work. 


The Report is preceded by the following synopsis : 


The production of serviceable steel castings demands a 
sufficient freedom from discontinuities and other defects to 


render the necessary P ae Gere available throughout the 
casting. A higher standard of quality than that required for 
ial tii is d ded for a small pro- 





ordinary com gs is 
portion of the steel castings made, namely, the highly stressed 
castings, a type which has been kept in view during the progress 
of the work a described. 

In the first part of this Report the varieties of defects 
encountered in steel castings are discussed and their influence 
is considered with special reference to the results of the examina- 
tion of some typical castings varying from about 1} cwt. to 
4 tons in weight made in the course of ordinary manufacture. 
In this way light was thrown on the characteristics and relative 
importance of defects such as blow-holes, shrinkage cavities 
and cracks, especially ‘‘ hot cracks,” often called “* pulls,” &c., 
formed at temperatures little below the freezing point of the 
steel. 

To add to the knowledge of the causes and remedies of the 
main types of defects, sixteen castings of medium size (weighing 
about 2} cwt.) were made to the same design under various 
conditions, each variable being defined as fully as possible. 
Evidence was obtained of the importance of the correct choice 
of the position of the casting in the mould (vertical or hori- 
zontal) and of the runner; and the effect of variations in the 
weight, area, and spacing of the heads, in the rate of filling the 
mould and in casting temperature was determined. The con- 
clusions drawn from these experiments apply primarily to the 
casting under consideration (and in some particulars to this 
design of casting only), but they also have a more general 
application. 

On the results of this work has been based a discussion of 
the main difficulties confronting the founder in the manufacture 
of steel castings, namely :— 


(1) Natural difficulties, depending on the physical pro- 
perties of fluid and solid steel. 

(2) Difficulties associated with design. 

(3) Economie difficulties. 





| When the essential requirements under these three headings 

| are recognised, the way is cleared for the more quantitative 
application of scientific principles to the manufacture of 
castings, but even when the fullest physical data are available, 
every essentially new design of casting remains in some degree 
an individual problem, and an el t of judg t continues 
to be indispensable. 





The Report opens with the following paragraphs :— 


Steel castings are commonly used in the engineering industries 
in circumstances in which, owing to the form of the structural 
| component in relation to its size, the use of steel in the worked 
| condition (forged, stamped, or rolled) would be difficult, incon- 
venient, or unduly expensive. Steel castings are not at present 
designed to carry stresses so high as those frequently imposed 
on worked steel ; and low or medium-carbon steel, with a simple 
annealing treatment, readily gives the mechanical properties 
commonly demanded. British Standard Specifications for Steel 
| Castings for Marine Purposes (No. 30) and for Railway Rolling 
| Stock (No. 24, part 4) are typical as regards mechanical tests 
| laid down, the minimum tensile strengths ranging from 26 to 
40 tons per square inch, and the minimum elongation from 10 to 
20 per cent. The difficulties occurring in the production of 
serviceable steel castings do not lie in securing the mechanical 
properties demanded, oe in ensuring freedom from cavities 
and other discontinuities to render the necessary properties 
actually available throughout the casting. 

It is often impossible entirely to avoid these defects, but 
commercial castings are not necessarily unserviceable on that 
account. A sufficient freedom, and not absolute immunity, 
from defects is all that is required. Thus, most castings are 

uite good enough for the p se for which they are intended, 
though there is some demand for castings of greater soundness. 
Out of a very large tonnage of steel castings made, the highly 
stressed castings form only a small proportion. For thse 
particular products a higher standard of quality is demanded, 
a standard which sometimes approximates to that expected 
in forged steel. Many factors, however, militate against the 
attainment of such a standard, though the adverse effect of 
some of them can be mitigated by measures which increase 
the cost of production. A design taking fully into account the 
process of solidification of the steel in the mould, with due 
allowances for the contraction which occurs and with generous 





light classes of steel casting. It is probable, however, that 
the conclusions reached may apply to castings throughout a 
wide range of size. 

In the early stages of the work a considerable number of 
castings were obtained, through the good offices of the Engineer- 
in-Chief, Admiralty, for examination in the Research Depart- 
ment, Woolwich, together with details of manufacture and 
testing, and records of the effect of modification of moulding 
and casting procedure, &c. On the basis of this material a 
survey was undertaken of the most commonly occurring and 
most dangerous defects to which steel castings in current supply 
were liable. 

From the first it was recognised that the advice and assist- 
ance of those engaged in the industry would be essential for 
constructive progress in the investigation. An invitation 
was therefore extended to Messrs. W. J. Dawson, J. H. 8. 
Dickenson, A. P. Hague, Dr. W. H. Hatfield, and Mr. T. M. 
Service to act as an unofficial advisory committee, under the 
chairmanship of Dr. H. Moore, for the purpose of assisting the 
tesearch Department, Wcolwich, to carry out the investiga- 
tion on suitable lines. All these gentlemen consented to join 
the Committee, and the first meeting was held on April 20th, 
1928. With their generous co-operation a programme of 
investigation, involving the manufacture, under experimentally 
varied conditions, and subsequent examination, of sixteen 
castings of a selected design, was drawn up and completed under 
the direction of the Committee. 

As the work proceeded it became evident that this Com- 
mittee should undertake complete control of, and ae ase f 
for, the work, and accordingly in October, 1930, the Metallurgy 
Research Board of the Department of Scientific and Industrial 
Research delegated the future control of the work to the follow- 
ing Committee :-— 


provision for feeding heads, becomes more important in this 
class of casting, which has been the type in view in the present 
research. 

In embarking on a programme of investigation with the 
object of contributing towards the improvement of steel 
castings, it was first considered necessary to make a survey 
of the most commonly occurring and the most dangerous 
defects to which steel castings in current supply were liable. 
In this connection the experience and assistance of the Engineer- 
in-Chief’s Department of the Admiralty were of the greatest 
value. The Admiralty’s experience as purchasers of steel 

tings was ised, at a conference held in Glasgow in 
1928, by Engineer-Commander J. B. S ick, R.N., in a 
paper on steel castings from the engineer’s point of view.* 
After referring to the engineering requirements of several 
types of casting, such as those required to withstand the action 
of superheated steam, possibly at 700 deg. Fah. (370 deg. Cent.) 
and at high pressure, and to various hinery castings, such as 
bed-plates and engine columns, Commander Sedgwick detailed 
the general character of defects which had resulted in the 
rejection of steel castings made to Admiralty specifications as 
blow-holes, draws (generally at flanges or changes of section), 
porosity under pressure tests, contraction cracks, sand inclu- 
sions, seabbing, and failure in mechanical tests. The number 
of failures in mechanical tests, he stated, was comparatively 
small, and nearly all the troubles were due either to draws or 
blow-holes or porosity of some sort cr other. The evidence for 
these defects was based on visual examination of the surface 
of the casti and on hancial testing. It will 


be seen later that under the term “ blow-holes ” Commander 
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Sedgwick included cavities which would not be regarded as 
blow-holes by steel metallurgists. 


Discussion. 


Sir Robert Hadfield said that not very long ago the 
value of the imports of steel castings into this country 
amounted to about £30,000 per month, but the last 
return showed that they had dropped to less than 
£2000 a month. That was an indication that British 
steel makers were capable of meeting requirements, 
even for big castings. As an example of complex 
steel castings having a bearing on the propositions 
submitted in the Report, he mentioned hydraulic 
cylinders for cotton presses, which, including the 
feeding head, represented a total length of some 32ft., 
with walls only lin. to 2}in. thick. The molten stee! 
had to drop from the top no less than 32ft., and yet 
those thin walls must be perfectly sound, as they had 
to stand hydraulic test pressures up to 34 and some- 
times 4 tons per square inch and a constant working 
pressure of about 2} tons per square inch. The con- 
traction in that long mould was more than 8in., so 
that the mould had to be 32ft. 8in. long. The stee! 
must be absolutely free from suspicion of unsoundness; 
also, immediately after casting, and after the steel 
had “ settled,’ the clamped moulding box should be 
removed to allow the contraction to take place. Other 
castings were steam valve boxes, each weighing about 
26cwt. One of these castings was attacked by a 
10} cm. armour-piercing shell, which perforated the 
thin walls, but the casting did not split or break, a fact 
which demonstrated its excellent toughness. The 
steel contained about 0-40 per cent. carbon and 1-50 
per cent. manganese. 

Many of the troubles encountered in the production 
of ordinary steel castings could be avoided by atten- 
tion to the following points :—The article should be 
designed to suit the contraction of the fluid steel, 
bearing in mind its temperature of some 1500 deg. 
Cent. Sharp corners should be avoided, and much 
more bracketing of thin and thick parts together 
should be employed. That was sometimes omitted 
because of the trouble involved in chipping off the 
brackets ; without brackets, however, pulling would 
occur. Sudden changes from thin to thick sections 
should be avoided, and the engineer should most 
certainly consult the steel founder when making his 
design. It should be known that the type of fluid 
steel used was sound before it was poured. Often 
there was not sufficient contact between the moulder, 
who knew nothing about the steel, and the metal- 
lurgist. In that connection, Sir Robert welcomed 
the plan under consideration at Sheffield University 
for the better education of the foundryman, down to 
the actual moulder, as presented by Professor J. H. 
Andrew, the Chief of the Metallurgical Department 
there. The idea was that the steel foundryman should 
be taught in the same way as the apprentice engineer 
and apprentices in other trades. 

Mr. N. D. Chopra said the trouble of the foundry- 
man was not always to produce the first one or two 
castings of a special design, but rather, having got 
the risers, and so on, in the right places, and having 
got the conditions right, or apparently right, to 
produce further sound castings of that design. Many 
of the defects mentioned in the Report often appeared 
for no earthly reason, so far as the moulder or the 
foundry foreman could see. Therefore, Mr. Chopra 
asked that the Committee should not draw conclu-. 
sions from its examinations of one of each type or 
size of casting, as it appeared to have done, for that 
was a very dangerous practice. If a foundry foreman 
tried to reproduce the Committee’s results, the odds 
were ten to one against his doing so. With regard to 
the statement in the Report that, while it was not 
desired to detract from the value of the use of properly 
designed chills, in the only casting examined (in 
which they were employed), their action appeared 
to have been too drastic and to have promoted too 
rapid solidification of the chilled area, Mr. Chopra 
added that it would have been useful if the tempera- 
ture had been stated. Referring to a casting in which 
longitudinal cracks occurred, and for which the Com- 
mittee could see no reason, he suggested that the 
cause was to be sought in high temperature, and he 
added that, unless the Committee had data which 
were not given in the Report, some of the conclusions 
were, to say the least, hasty. If the Committee could 
say that every time it did certain things it obtained 
exactly the same results, then it would be giving the 
guidance that was required. 

Mr. J. H. S. Dickenson, as a member of the Com- 
mittee, pointed out that the Committee was not draw- 
ing conclusions, in the real sense of the word. The 
Report simply described experimental work which 
had been carried out under the wing of the Com- 
mittee. The firms whose representatives were on the 
Committee had collaborated by getting castings made, 
and the Report merely recorded observations made 
at the time of manufacture, casting, and so on, and 
the results of tests. Such conclusions as were drawn 
were of a quite tentative nature, and it was open to 
anyone to read the data given and draw his own con- 
clusions. The Report was a preliminary report, and 
it was not to be expected that after a year or two of 
work the Committee should give precise rules for 
making various castings. The great dilemma of the 
steel founder was that if one cast a steel ingot, one 
might get a shrinkage cavity or blow-holes, and yet 
the engineer seemed to expect that the founder, in 





making a steel casting of complicated form, which 
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was, in effect, composed of a series of ingots stuck 
together, should make it quite sound, free from 
shrinkage, cavities, or blow-holes, ¢.e., that he should 
solve a problem which was insoluble in the case of 
single ingots. The founder had to consider the best 
compromise under the conditions obtaining. 

Mr. H. B. Toy stressed the necessity for the designer 
io co-operate with the patternmaker and moulder, 
and for the chemist to be responsible, with the furnace- 
man, for the quality of the steel. 

Mr. R. H. Myers (National Federation of Iron and 
Steel Manufacturers), after congratulating the Com- 
mittee on the Report, said that on several occasions 
adverse criticism of technique in the manufacture 
of steel castings (which possibly had not been 
justified) had come to the notice of the technical 
department of the Federation ; but that Report 
indicated quite definitely that British manufacturers 
were alive to the necessity for producing sound steel 
castings. Referring to the section of the Report 
dealing with a complicated branch pipe casting, 
where there were sixteen modifications of the method 
of casting, he pointed out that, whilst he appreciated 
that a complicated example had been selected 
deliberately to bring out the more important defects 
met with in steel castings manufacture, there had 
been introduced a large number of variables, 7.e., 
in casting temperature, chemical composition of the 
steel, speed of teeming, size and distribution of feeder 
heads, position of runner, and composition of the 
mould. Thus it was extremely difficult to differ- 


entiate between the influence of each separate factor, 
and he suggested that in future experiments pro- 
vision should be made for varying one factor at a 


time, the others remaining constant as far as prac- 
ticable, In the case of the experimental branch 
pipe, rapid teeming had reduced the tendency to 
crack which was claimed to be due to the simul- 
taneous freezing resulting from more uniform tem- 
perature of the molten metal throughout the mould. 
From a knowledge of steel ingot manufacture, it 
would be anticipated that high teeming speeds would 
promote cracks which would be more marked the 
higher the temperature of the steel. The necessity 
for teeming at high speeds in castings of the type 
taken as an example suggested that low casting tem- 
perature might be of vital importance. He asked if 
the Committee considered that casting temperature 
and speed of teeming were of such importance as to 
warrant further investigation. 

The next paper to be taken was one on the “ Influ- 
ence of Phosphorus on the Properties of Hardened 
and Tempered Cast Iron,”’ by J. E. Hurst. 


_ PHOSPHORUS IN CAST TRON. 
\ number of properties of a series of chromium alloy cast 


irons, containing varying amounts of phosphorus from 0-035 per 


vent. to 1-56 per cent., have been investigated in the as-cast, 
stabilised, annealed, and hardened and tempered conditions. 

(1) In the as-cast condition it is found in the specimens 
examined that with an increase in the phosphorus content the 
Brinell hardness and E N value (modulus of elasticity) steadily 
increase, and the tensile strength, area of stregs/deflection 
curves and permanent set value steadily decrease. 

(2) All the as-cast specimens harden to a Brinell figure of 
500 and over after quenching in oil from a temperature of 
875 deg. Cent. The maximum ening effect is obtained in the 
highest-phosphorus specimens and the minimum in those with 
intermediate phosphorus contents. 

(3) Tempering at increasing temperatures after hardening 
is accompanied by a steady reduction in the Brinell hardness. 
Tempering is accompanied by an immediate recovery in the 
tensile strength, E N value, and permanent set value. Neither 
the E N value nor the permanent set value recover to the same 
values as for the as-cast condition, and they maintain the same 
general trend with increases in the phosphorus content. It is 
of some industrial importance to note the marked reduction in 
the permanent set value due to hardening and tempering. 

(4) The effect of stabilising has qaeealy been to lower the 
tensile strength, Brinell hardness, and EN value. Broadly, 
the magnitude of the reduction is greater in the low-phosphorus 
specimens, 

(5) Annealing at 900 deg. Cent. under the conditions specified 
has had the effect of reducing the Brinell hardness. The magni- 
tude of the reduction increases with the phosphorus content, 
the high-phosphorus specimens showing @ sharp fall. 

(6) The hardening effect in the specimens subjected to the 
prior annealing treatment is accompanied by irregular results 
in individual specimens. The degree of irregularity is greater 
in the specimens with over 1 per cent. of phosphorus, and 
becomes less in the lower piepgharet specimens, in which the 
hardening effect is practically equal to that for the as-cast 
condition. Above 1 per cent. of phosphorus the hardening 
effect in the hardened and tempered specimens is irregular, and 
in most cases is of a very small order. 


DISCUSSION. 

Mr. Victor Stobie (President, Institute of British 
foundrymen) said Mr. Hurst’s researches had proved 
to the hilt that cast iron was mightily affected by 
heat treatments, and especially heat treatments 
followed by quenching. The effects of annealing cast 
iron and steel at 900 deg. Cent. were very different. 
In the case of cast iron, between 800 deg. and the 
molten condition, the carbon was entering into com- 
bination or solution with the iron almost propor- 
tionately with temperature, and remarkable effects 
were obtained in that way. When testing the elec- 
trical resistivity of cast iron at high temperatures 
he had found that, contrary to practically every other 
metal, cast iron, at temperatures from 800 deg. 
upwards, was lowering its resistance almost propor- 
tionately with temperature. One could only con- 
clude that that was due to the loss of the charac- 
teristic properties of the graphite bit by bit in the 
mass of metal, and he suggested that annealing at 
900 deg. did not make much difference, because cast 
iron was affected more by the rate of cooling from the 
liquid state. He asked if Mr. Hurst had obtained the 
same results with annealed specimens which had been 





cooled from the liquid to the solid state quickly or 
whether he had found differences. 

Mr. J. G. Pearee (Director of the British Cast Iron 
Research Association), after pointing out that it 
would be useful to know the influence of annealing 
upon carbon which might be present in the phosphide 
eutectic in certain of the irons dealt with, said that 
possibly the influence of phosphorus in cast iron was 
more important to founders in this country than in 
others. It was an accident of circumstance that our 
cheapest pig irons were phosphoric, and for that 
reason phosphoric iron was regarded as poor, but 
he took exception to that view, because for certain 
purposes phosphorus was good, though for others it 
was not so good. The data Mr. Hurst had furnished 
were valuable as throwing light on the behaviour of 
irons varying in their phosphorus -contents. 

Professor T. Turner pointed out that, from the 
point of view of certain steel makers, an iron that 
contained phosphorus was a bad one, but from the 
point of view of the ironfounder who wished to make 
a strong iron, the presence of phosphorus (though not 
in large amounts) was often beneficial ; a content in 
the neighbourhood of ? per cent. was usually present 
in irons of the highest tensile strength, as he had 
pointed out in a paper read before the Institute in 
1886. Mr. Hurst’s statement that, in the as-cast 
condition the tensile strength decreased with an 
increase in phosphorus, would not be true as a general 
statement. It must refer to particular specimens. 
In one of the tables, giving the results on specimens 
annealed at 900 deg. Cent. for 50 minutes, the 
phosphorus contents varying from 14 to 0-03 per 
cent., the maximum tensile strength was attained 
at 0-63 per cent., and in other tables there were 
figures which showed that the maximum tensile 
strengths were attained in cases where the phosphorus 
content was intermediate. At one time he had held 
the record for the highest tensile strength recorded 
with an English pig iron, and the figure was 15-8 tons, 
but Mr. Hurst’s figure reached 32-4 tons per square 
inch, and the specimen with which this latter figure 
was attained had a phosphorus content of 0-58 per 
cent. 

Mr. Hurst, replying to the discussion, said he had 
not had the opportunity of investigating experi- 
mentally the point raised by Mr. Stobie concerning 
annealing. In reply to Prefessor Turner, he said the 
statement that, in the as-cast condition, the tensile 
strength decreased with increase in the phosphorus 
referred merely to the stabilised specimens examined 
in his research. 

A paper on “ The Effect of Sulphur and Phosphorus 
on the Corrosion of Iron,” by L. Tronstad and J. 
Sejersted, was then presented by Mr. U. R. Evans. 


CORROSION. 


The corrosion of ferrous materials with different phosphorus 
and sulphur contents in 2N sodium chloride, containing oxygen 
or chromate, has been examined by measurements of the weight 
loss and oxygen absorption, as well as by microscopic and 
micro-analytical methods. In ordinary iron and steel, phosphorus 
produces no appreciable effect, since it is present mainly in solid 
solution. A certain number of sulphide inclusions, however, 
initiate the anodic attack of the metal immediately around them 
and thus stimulate localised corrosion. It is important to point 
out that a large proportion of the sulphide particles are, nearly 
or completely inactive ; the active character of the others may 
be due to the presence of crevices. The active sulphide inclusions 
seem to act as cathodes for corrosion of the hydrogen-evolution type, 
whereas in corrosion of the oxygen-absorption type, which is of 
greater importance, the cathodic process occurs at the main 
(uneorroded) area. ; 


DISCUSSION. 


Dr. G. D. Bengough, examirning the authors’ 
evidence, said it should be noted that the experi- 
ments had extended over the very short periods of 
eighteen and sixty hours ; thus, only the initial stages 
of corrosion were examined, and no corrosion/time 
curves were given. Their quantitative methods were 
peculiar, and designed apparently to give quick 
results, which might be very misleading. ' They boiled 
the steel in twice normal sodium chloride solution 
or treated it in a mixture of bichromate and twice 
normal sodium chloride. Those were perfectly 
arbitrary tests, and the time had come when all 
corrosion tests, unless of theoretical interest only, 
should bear some relation either to such field tests as 
those carried out by the Institution of Civil Engi- 
neers or the Iron and Steel Institute, or to standardised 
laboratory tests such as those carried out at Tedding- 
ton, or to some definite industrial conditions to which 
the metal studied was likely to be exposed. The 
choice of twice normal sodium chloride was par- 
ticularly unfortunate, because it was a good deal 
stronger than any ordinary chloride likely to be met 
with in industrial conditions. The concentration 
was something like four times the concentration of 
sodium chloride in sea water, for instance. Also, 
the oxygen solubility was low in that solution, and 
the authors had tried to overcome it by using a stream 
of oxygen at boiling temperature. This procedure 
introduced a complicating factor of unknown effect. 

Coming to the actual results, he said the figures 
showed that the rise of carbon and manganese 
together was nearly five times the rise of the sulphur 
content ; yet the authors had attributed the whole of 
the increased corrosion to the sulphur. It was a case 
of giving a dog a bad name and hanging him; there 
was no evidence that it was due to the sulphur. 

Field tests of the totally immersed type carried on 





of the view that sulphur, even when as high as 0-1 per 
cent., caused any important increase in either: the 
total amount of corrosion or the depth of pitting. 
In laboratory experiments carried out at Teddington 
in potassium chloride for about thirteen months, it 
was found that the increase of sulphur content to as 
much as 0-2 per cent. did not increase total corrosion 


appreciably. In one experiment it had caused a 
very slight increase in the rate of pitting. We must 
be cautious, therefore, in applying the measurements 
made in the type'of work described in the paper to 
practical conditions, and there was need for more 
work on the influence of sulphur. Dr. Bengough 
was not prepared to say that sulphur was quite harm- 
less, but he was quite sure that it was less harmful 
than was often thought in regard to corrosion alone. 
After some criticism of the authors’ procedure in 
their microscopical work, Dr. Bengough intimated 
that he disagreed with most of the views expressed 
in the’ theoretical part of the paper. 

Dr. J. C. Hudson also regarded it as unfortunate 
that the authors had used such peculiar corroding 
media, and that they had not continued their experi- 
ments for a greater length of time; there was no 
‘guarantee that the much greater initial rate of corro- 
sion which, under the conditions obtaining, : was 
accompanied by the presence of more sulphur would 
have continued over a longer period. Moreover, 
tests of that nature were necessarily conducted 
on polished specimens, i.e., the original outer skin of 
the material had been removed entirely, whereas in 
the majority of cases the scale rolled into the steel 
might be the most important inclusion there, On the 
other hand, there were certain aspects of the experi- 
mental work on which the authors were to be con- 
gratulated ; for instance, they had obtained very 
fine micrographs with which they had followed the 
corrosion at definite spots, which gave features agree- 
ing with the work of Homer. Another feature of 
considerable service was the use of sodium azide 
to recognise sulphide inclusions ; it appeared to have 
given satisfactory results. 

The last three papers in the programme were dealt 
with on Friday afternoon, May 5th. The first 
was “Internal Combustion Engine Exhaust Valve 


Failures,” by Mr. C. C. Hidgson. 
I.C. ENGINE VALVES. 

Some account is given of the more common types of failure 
of internal combustion engine exhaust valves. Breakages 
are considered to be the result of corrosion-fatigue. Burning 
and cracking of the valves at their edges appear to be caused 
initially by small leakages of hot gases. These broad statements 
are believed to apply to all types of steels used for exhaust 
valves. In connection with burning, it would appear that 
trouble for which the steel has often been held responsible is 
mainly due to other causes. These factors are difficult of 
solution, and probably will never be entirely removed. The 
best steels so far developed are incapable of meeting these 
severe demands. To meet the requirements of an ideal valve, 
combining resistance of the seat to burning, high strength and 
scale resistance in the neck, and the best wearing conditions 
for the stem and tip, would require a three-piece construction, 
or two-piece construction and selective surface hardening. 
Assuming that the obvious manufacturing difficulties were 
overcome, these methods would considerably increase the 
cost of a part already high priced. 

Discussion. 

Mr. N. D. Chopra—the only speaker—said there 
was no mention of the sulphur or phosphorus content 
of the steels used for the valves, whilst in the case of 
-the materials used for seatings, the phosphorus was 
given but not the sulphur. Did that mean that the 
author did not consider that those constituents were of 
importance, or was the, material of such a high purity 
that it was unnecessary to take account of them ? 
At the same time, the fact that the author hinted 
that inclusions might to a certain-extent be the cause 
of this cracking made it difficult to understand why no 
attention had been paid to the sulphur content of the 
material used for the seatings or valves. 

The author, in reply, said the quantity of sulphur 
in the steels used for the valves was normal for the 
type of material, for the most part, and in some cases 
it was below normal. At the same time he had not 
noticed that the sulphur had an influence, although he 
would look into that possibility» He had not thought 
of ascertaining the sulphur in the material used for 
seatings in all cases, but in the case of some of the 
cast irons it would be quite high. 

Messrs. L. B. Pfeil and D. G. Jones then presented 
a paper entitled “‘A Cgntribution to the Study of 
the Properties of Austenitic Steels.” 


AUSTENITIC STEEL. 

The present work was undertaken to throw further light on the 
relationship between the composition, rate of work-hardening, 
annealing characteristics and susceptibility of intererystalline 
corrosion. The results to be reported were obtained on 18 lb. 
heats of laboratory manufacture, but many of the conclusions 
drawn have been checked by studies of alloys of commercial 
manufacture. The steels employed were mainly of the 18 per 
cent. chromium type, although a few were included with a 
higher percentage of chromium. The nickel contents of the 
steels varied from 8 to 29 per cent., and the carbon contents 
from @-03 to 0-20 per eent. Most of the steels, however, had 
a carbon content neer 0-1 per cent., this figure representing 
about the level of good present-day commercial practice, 
Experiments have been carried out on steels containing & 
number of additional elements, and results are included in this 
paper for steels containing titanium and silicon, both of which 
are commonly added to austenitic steel to give increased resist- 
ance to intercrystalline corrosion. Results are also included for 
a number of steels containing molybdenum. 


Discussion. 
Mr. J. A. Jones said that having read the paper one 








for five years in sea water and fresh water by the 
Institution of Civil Engineers gave no confirmation 


rather felt that 18/8 steel might be said to be in the 
position of a defendant. But he thought it might be 
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considered that the authors had gone a little too far ; 
BOILER AT BATTERSEA POWER STATION 


in putting forward such a strong case for increasing 
the nickel content to 15 per cent. ¥is 

Dr. W. H. Hatfield, speaking as the originator of BABCOCK AND WILCOX, LTD., LONDON, ENGINEERS 
18/8, said that with nickel standing at £235 per : (For description see opposite page.) 
ton, it was a terrible responsibility for anybody to 
undertake to use an ounce more of that metal than 
was necessary, and he submitted that no case had 
been made out for any real interest to be taken in 
the 18/15 composition. For instance, the gain in 
resistance to corrosion was negligible, and the authors 
had overlooked the fact that the Brown-Firth labo- 
ratories had produced a 13/13 chromium-nickel steel. 
The 18/15 could only be regarded as a very weak 
attempt to further modify the 13/13, which itself was 
a modification of the earlier 18/18, which had very 
definitely established advantages from the physical 
point of view. Not only did the 18/15 steel mean a 
greatly enhanced price, owing to the larger nickel 
content, but the authors had not brought out the fact 
that the 18/15 was not as soft as the 13/13, nor had Primary 
they seemed to be aware of the fact that the 13/13 || | Chamber : Collector 
material, which was used in this country to a con- | \ 
siderable extent, had exactly the same characteristic 
as that claimed for the 18/15, viz., that softening 
could take place at so low a temperature as 750 deg., 
with the critical amount of cold work. , 

Mr. J. C. Arrowsmith, complimenting the authors Eudreniic 

: : pling 
on a paper which would be of considerable value to 
the users of austenitic steels. added that the increased 
use of them depended upon the price being reduced 
rather than increased. His own firm was interested 
in stainless steel structures for rail cars and aircraft, 
in the construction of which it was hoped to use spot 
welding to an increasing extent. 

Mr. Pfeil, replying to the discussion, said he fully 
appreciated the difficulties of manufacturers and their 
disinclination to produce more grades of steel than 
were necessary in these times, but in spite of what 
Dr. Hatfield had said there were vast differences 
between the 13/13 and the 18/15 materials, because 
chromium gave increasing resistance to oxidising con- 
ditions, especially rust and nitric acid, and the full 
resistance of steel was not obtained with 13 per cent. 
chromium. 

The final paper of the meeting, on “ The Inter- 
granular Corrosion of the 18/8 Stainless Steels,”’ by 
Mr. E. C. Rollason, was then presented and discussed. 








CORROSION OF STAINLESS STEELS. 


The effect of short-time heating on the properties of the 
18/8 stainless steels has been studied. The alloys examined 
comprised two straight chromium-nickel steels with different 
carbon contents, and five modifications thereof containing 
tungsten, copper, molybdenum, silicon, and tungsten plus 
titanium. 

A relationship between the temperature and time of heating 
required to cause intergranular breakdown (so-called “ weld 
decay ’’) in the CuSO,-H,SO, test has been obtained for the 
less resistant alloys used to compare their relative resistances. 

The cause of the defect is described, and the characteristics 
of the time-temperature curves are explained by reference to 
(a) the initial separation of chromium-rich carbides with conse- 
quent impoverishment of certain areas, (b) the agglomeration 
of fine particles of carbides, and (c) the diffusion of chromium 
and nickel to the impoverished parts. The tendencies (b) and 
(c) are only developed above 700 deg. Cent. 

A few magnetic measurements were made. 

The time-temperature curves show that (a) increasing the 
carbon contents, and (6) the addition of copper increased the 
susceptibility to attack, whereas (c) the addition of tungsten 
decreased it, while (d) silicon in the presence of high chromium, 
(e) molybdenum, and (f) titanium with tungsten rendered the 
alloys resistant. 

A theory to explain the enhanced resistance of the last- 


mentioned group of alloys is suggested. 
Pretreatment materially influences the corrosion resistance 


of the alloys. 
Mr. T. H. Turner said he believed that, generally Hot Air 
speaking, steel twice as thick as necessary was often Duct 
used because of the risk of corrosion in an infinite 
number of articles of commerce, and therefore there 
was an enormous field for those light alloy steels. 
Moreover, the increased application of welding opened 
up a wide use because welds were lighter than rivets. 
There were also welded containers for the transport 
of foodstuffs, chemicals and many articles of com- 
merce, and the paper was of value in that connection. 
Mr. Ulic R. Evans said the paper interested him 
most from the point of view of intergranular attack, }- 
and the explanation put forward seemed to deal 
satisfactorily with all the facts. Nevertheless, he felt 
that something more than a satisfactory explanation 
was desired ; something in the nature of a test which ‘oher 
would give results acceptable as'a fact and not merely otor 
a theory that the chromium went out of solution and Control 
passed into a separate phase. Firing Aisle 
Dr. W. H. Hatfield remarked that if the author had Aisle 
been able to obtain a series of more comparable 
alloys than those he had experimented with, the 
results would have been of much greater value, and 
offered to help him in that respect. There was a 
danger of making too much of, the phenomenon, ‘amaccavbnasany sh 
because the conditions in which intercrystalline ae Z [ «Wind | ; 
attack occurred were very different from ordinary i. I[Chamber; 
working conditions and for practical purposes the 
risk was negligible. The phenomenon was really only 
serious when dealing with chemical plants in which 
heavy structures had to be welded together in 
position or in the presence of some active corroding 
media. 
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Battersea Power Station. 


BOILER-HOUSE 


({\HE steam-raising equipment of the new Battersea 
Power Station of the London Power Company, 
briefly described in our issue of December 2nd of 
last year, consists at present of six Babcock boilers. 
Space is available in the existing building for three 
additional units of at least the same individual capa- 
city as those already installed, namely a maximum 
continuous evaporation of 312,000 lb. of steam per 
hour at 650 1b. per square inch pressure and 875- 
400 deg. Fah. final temperature. When in due course 
the second half of the station is added there will be 
a similar boiler-house, whici. together with the 
original one, fully equipped, will provide the steam 
necessary for the ultimate output of about 450,000 kW. 
Each of the existing boilers, of which illustrations are 
given opposite and in photographs reproduced on page 
502, has a solid steel forged drum, 47ft. long, 48in. 
internal diameter, and weighing 36 tons, an interdeck 
superheater, a forged steel return bend economiser, a 
tubular air heater, a Bailey furnace, four induced 
draught and four forced draught Davidson motor- 
driven fans with variable-speed hydraulic couplings, 
Babcock calorised Diamond soot blowers, coal 
chutes, and ‘‘ Pneuconex ”’ grit arresters. The total 
heating surface of the boiler, superheater, economiser 
and air heater is 114,000 square feet. 
As will be seen from the drawing, the air heater and 
economiser are situated above the boiler, while the 





TAYLOR RETORT STOKER 


Fic. 1 


forced and induced draught fans shown in Figs. 5 and 6 
on page 502 are on the top floor of the boiler-house under 
the roof. Each of the twenty-four forced draught fans 
associated with the six steam-raising units is designed 
for a maximum output of 33,000 cubic feet of air per 
minute against 10-75in. water gauge and is driven by 
a 115 B.H.P., 725 r.p.m., 3000-volt, three-phase 
motor through a Vulcan-Sinclair hydraulic coupling. 
All the motors for the forced and induced draught 
fans (supplied by the Lancashire Dynamo and Crypto, 
Ltd.), have roller bearings. The double inlet forced 
draught fans are 56}in. in diameter, and the induced 
draught 83in. in diameter. The individual capacity 
of the latter is 51,500 cubic feet per minute against a 
pressure of 15-25in. water gauge, the fans being 
designed to handle gas at a temperature of 270 deg. 
Fah. Each of the driving motors for these is rated 
at 260 horse-power at 725 r.p.m., and the stators are 
wound for 3000 volts. Forty-eight Brookhirst 
Crypto-Langham motor damper operating gears have 
been provided for the entire installation—twenty- 
four for the forced draught fans and the same number 
for the induced draught units. Control of the dampers 
is effected by means of push buttons energised 
from a 230-volt D.C. circuit. Besides these fans, 
each boiler has two secondary air fans, made by 
James Howden and Co., Ltd., for the supply of 
secondary or “‘ over fire ’’ air through the front wall of 
the combustion chamber. 
GAS-WASHING EQUIPMENT. 

As most engineers are well aware, the Battersea 
Station is notable for its elaborate system of dust 
catching and gas washing, which has been rendered 
necessary mainly by its location. Before delivering 
the gases to the main flue, the induced draught fans 
draw them through the twin ‘‘ Pneuconex”’ grit 
arresters supplied by Davidson and Co., Ltd. A 


large horizontal flue of rectangular cross section inter- 


PLANT. 


connects the two chimneys and the outlets of the 
induced fans are led into the side of the flue adjacent 
to the boiler-house. Banks of steel channel sections 
arranged vertically at intervals along the flue serve 
as gas scrubbers, and adjacent to these are water 
sprays. From the flue the gases pass down the centre 
of the towers* beneath the chimneys through other 
banks of steel scrubbers, and thence through addi- 
tional wooden scrubbers in the two uptakes of the 
towers .the two streams of gas ultimately converge 
at the base of the chimney. An alkali plant has been 
installed to give the gases an alkaline wash as they 


Fic. 2—CHUTES FROM ASH 


pass over the wooden scrubbers, and finally the gases 
are passed through moisture eliminators. As the flue 
is sectionalised, the gases can be made to pass to 
either chimney as required. The provision of this 
elaborate gas-washing apparatus has naturally in- 
volved a good deal; of investigation, and the design is 
based on the results of the extensive research work 
which the London| Power Company has carried out 
over a number of years. 


Rerort STOKERS. 
The boilers are fired with Taylor retort stokers 
(Fig. 1), made by the Taylor Stoker Company. Each 





stoker has twenty retorts, giving a width of 34ft. 11}in. 
between the furgace side walls and a projected grate 
area of 752 square feet, the slope being 25 deg. When 
dealing with 10,500 B.Th.U. coal, the burning capacity 
is approximately 174 tons per hour at the maximum 
continuous evaporation of 312,000 lb. per hour and 
14 tons per hour at the normal evaporation of 
250,000 lb. per hour. Four boilers working under 
maximum continuous evaporation will operate two 
67,200-kW turbines at full load. The operating 
speed of each stoker crank shaft can be varied 








between about 40 and 250 revolutions per hour, 
the speed when a boiler is evaporating 250,000 tb. 
per hour being about 120 revolutions per hour. 

The crank shaft drive is divided into five groups, 
each driving four retorts. There is one power box 
for each group, and all the boxes are operated from a 
common shaft. By means of this sectionalised driving 
system it is possible by adjusting the gear shift levers 
on the power boxes to operate any number of feeding 
rams faster or slower than the other groups. Morv- 
over, by placing any given gear-box or boxes in 
neutral, the operation of some of the sections can be 
discontinued. In other words, the power boxes 
enable t.1e operator to adjust the feed of fuel across 
the width of the grate. The power boxes contain a 
planetary system of gears composed entirely of spur 
wheels. Gear changing is effected by shifting a lever 
to points marked “high” and ‘ low,” which has 

















* See Toe ENGINEER, December 2nd, 1932. 





the effect of locking one or the other of two planetary 





HOPPERS TO ASH TROUGH 


rings, thus eliminating the necessity of throwing gears 
in and out, the spur wheels being in mesh all the time. 
For each of the five driving sections there is a master 
shearing pin for the purpose of protection ; individual 
shearing pins are also provided on each pusher rod 
and on the crusher rod drive. Since the erank shaft 
throw is 4}in., the stroke of the main feeding ram is 
9in., and it feeds 151lb. of coal per stroke. Suit- 
able facilities at the front of each stoker enable 
the operator to regulate the stroke of each pusher 
up to a maximum of Qin. 

The crusher pit is 5ft. wide and 6ft. Yin. deep. 
When the stoker is in operation it is kept full and the 





FiGs. 3 AND 4--ASH STORAGE SUMP AND ASH CROSS-OVER WITH GATES REMOVED 


crusher rolls, which operate intermittently, grind 
out sufficient ash at the bottom to maintain the proper 
level at the top, the amount of refuse stored in the pit 
being approximately 23 tons. To permit of the almost 
complete recovery of the carbon at any load within 
the operating range without impairing the CO, and 
to produce an ash structure suitable for mechanical 
crushing, air under pressure is supplied to the pit 
continuously. The crusher rolls are driven at opposite 
ends of the pit. Each drive operates two rolls equal 
in length to half the width of the furnace. The rolls 
rotate away from each other and grind the ash against 
crusher plates which can be adjusted to give control 
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of the size of the ash discharged from the pit. Addi- 
ditional flexibility of control can be obtained by operat- 
ing one roll faster than the other or by operating two 
half rolls on one side of the furnace faster than the two 
on the other side. 

FEED SYSTEM. 

There are four Mather and Platt feed pumps 
installed in the turbine-room annexe, adjacent to the 
boiler-house. Two are electrically operated and two 
steam operated, the capacity being 12,000 lb. per 
minute against a pressure of 785 lb. per square inch 
in each case. The closed-feed system was designed by 
Richardsons, Westgarth and Co., Ltd. Any demand for 
feed water in excess of that provided by the condensate 
is automatically supplied from the surge tanks, vid 
the main condensers, thus ensuring that the feed 
water is free from air under all conditions of opera- 
tion. The make-up water is provided by single stage 
evaporators incorporated in the bled steam feed- 
heating system. Any excess condensate is discharged 
into the surge tanks. 


Borer CONTROL. 


The boiler control apparatus is of a very elaborate 
character. For the first time in this country, we 
believe, a central boiler control-room has been pro- 
vided from which the boiler-house plant is controlled 
in very much the same way as the turbine plant is 
controlled from the usual electrical control-room, 
but consideration of this equipment must be left for 
a future article. 


Coat BUNKERS. 


An interesting feature of the coal bunkers is that 
they are lined with reinforced ‘‘ Gunite,” a mixture of 
Portland cement and sand, which is shot into place 
by a cement gun pneumatic placing machine. The 
reinforcement takes the form of an electrically welded 
wire fabric, composed of jin. round drawn steel 
wires 3in. apart in each direction, and securely 
attached to the bunker plates by means of mechanical 
ties. The contractors for the work (the Cement Gun 
Company, Ltd.), explain that ‘‘ Gunite” is excep- 
tionally dense and hard, and the method of placing it 
ensures intimate contact with the bunker plates, 
stiffeners and other members treated. The use of a 
relatively high percentage of reinforcement is also 
said to prevent the formation of cracks in the lining 
and to reduce the cost of maintenance. 


ASH-HANDLING PLANT. 


A standard sluicing ash-handling plant, consisting 
of a trough formed in the basement floor imme- 
diately under the stoker ash hoppers and inclined 
towards the delivery end, where it finally terminates 
in two sumps outside the boiler-house, has been 
installed by the Underfeed Stoker Company. Ashes 
discharged from the stoker ash hoppers into this 
trough are sluiced by a continuous flow of water into 
either of the sumps, from which the water passes 
through screens and is pumped back to the top of the 
trough. The ashes are removed from the sump by an 
overhead telpher, supplied by Babcock and Wilcox, 
Ltd., and are placed in a storage bunker adjacent to 
the sump, While the ash conveyor serving the present 
boiler-house has a capacity of 22} tons per hour, the 
provision of a second trough for the new boiler-house 
will raise the’ capacity to 45 tons per hour. The 
existing trough is 520ft. long, and will serve for the 
additional three boilers, besides the six at present 


installed. It is constructed throughout of reinforced he 


concrete with semi-circular cast iron lining plates. 
The top of the trough is covered in with chequer 
plating, and a special “‘ Usco”’ air sealing door is 
fitted to the trough between each pair of boilers in 
order to maintain an efficient air seal. Cast iron 
chutes connect the underside of the stoker ash hoppers 
with the conveyor trough. 

Each of the two sumps, 25ft, in diameter and 49ft. 
deep below the datum line, has an ash capacity of 
13,400 cubic feet. Ultimately the present and future 

“trough will converge at a point some little distance 
from these sumps, and a specially designed crossover 
has therefore been constructed in a cast iron caisson 
in order that it may be possible to divert the water 
and ashes flowing down either trough into either of 
the sumps, To obtain the required ash capacity 
in the sumps the water displaced by the ashes is 
accumulated in two cast iron balance tanks, which 
have been erected on the far side of the pump chamber. 
The surplus water from cach sump passes through 
screens at the top into a suction chamber from which 
the recirculating pumps draw their supply. At 
present there are two pumping units, but a third 
will be provided when the second trough is built. 
Each of the existing pumps is capable of handling 
2400 gallons of water per minute against a total head 
of 65ft., and absorbs approximately 73 B.H.P. when 
running at a spéed of 970 r.p.m. A view of the 
boiler-house basement, showing the cast iron chutes 
connecting the ash hoppers to the ‘‘ Usco”’ ash 
trough, is given in Fig. 2, and views of the ash storage 
sump and trough crossover in Figs. 3 and 4. On 
page 502 the pump chamber is shown in Fig. 9 and 
the balance tanks in Fig. 10. i 

For permission to publish these particulars of the 
Battersea boiler plant we are indebted to the Chief 
Engineer of the London Power Company, Dr. 8. L. 
Pearce, to whose designs the station was built. 





Board of Trade Rules for Safety 
Valve Areas. 


In what follows we reprint a section of the annual report 
of the Consultative Cemmittee of Shipbuilders and 
Engineers appointed to confer with the Mercantile Marine 
Department of the Board of Trade dealing with the new 
Board of Trade rules for safety valve areas. 

At a meeting of the full Committee held in London on 
December 23rd, 1931, the question of proposed new rules 
to provide for modern conditions of higher boiler rating 
and superheat was remitted to the Engineering Sub- 
committee for full consideration. Sir George Goodwin 
and Mr. Hamilton Gibson were deputed to collate replies 
to a general questionnaire, to interview unofficially Mr, 
W. McAuslan, Engineer Surveyor-in-Chief, Mercantile 
Marine Department of the Board of Trade, and to report 
to the Committee and suggest recommendations for 
submission to the Board of Trade. 

A draft report was duly prepared and posted on 
September 20th, 1932, to the Secretary, who circulated 
copies to members of the Engineering Sub-committee. 

Mr. 8S. J. Pigott supplied the necessary prints 
of a comparative table showing British and foreign 
practice to accompany the draft report, and followed 
this up by some useful criticisms and amendments which 
were embodied in the ies handed unofficially to Mr. 
McAuslan on September 28th, 1932, and discussed at 
subsequent interviews. 

The following main points are taken from the draft 
report :— 

The area of safety valves, according to the existing 
formula, is based only on two main factors, viz., the total 
heating surface of the boiler (T.H.S.) and its absolute 
joe pressure (p+15) with a varying constant (K) for 
cylindrical or water-tube boilers, coal or oil fuel, natural 
or forced draught. 

vv K 
Thus A='T.HLS. x ip+ is) 
Where A=the aggregate area of the locked-up safety 
valves in square inches, 

T.H.S.=the total heating surface of the boiler in 

square feet. 

p==the working pressure of the boiler in pounds 

per square inch. 

(1-25 for coal-fired cylindrical boilers 
situated in open stokeholds. 
-5 for coal-fired cylindrical boilers with 
closed Lerma and ogo gem 
-5 for oil- cylindrical boilers. 
+1 for coel Saal resents boilers with 
natural draught. 
+25 for coal-fired water-tube boilers with 
forced draught. 
\1-25 for oil-fired water-tube boilers. 

The Engineering Sub-committee pointed out to Mr. 
McAuslan that modern conditions had shown that the 
varying K was unnecessary and redundant, and proposed 
a fixed K of 1-25 for all cases, which was accepted. 

The tendency towards higher rates of evaporation than 
6lb. of water per square foot of heating surface was 
considered, and it was proposed to deal with it by incor- 





porating an evaporative factor =. E being the estimated 


evaporative rate for the boiler. This was agreed to with 
the proviso that 6 is a minimum value for E. 

Superheat increases the volume of steam discharged at 
a given pressure, although the velocity is higher due to 
the greater heat drop. It was, therefore, proposed to 
incorporate still another factor embodying the necessary 
increase of safety valve area when passing superheated 
steam, and this, after informal discussion with Mr. 
McAuslan, has been agreed as follows :— 

oe ae 
( T 1000 

where T's =degree of superheat in degrees Fah. 
The final form of the agreed new formule will, therefore, 


(1) For saturated steam : 
1:25xH E HE 
ore Mie! tec 

where A=aggregate area of safety valves. 

H=total heating surface to which factor E applies. 

P=absolute pressure of steam. 

E=evaporation of lb./sq, ft. of heating surface 

(H) per hour with a minimum value of 6. 

(2) For superheated steam : 
Ts ) 


ene (2 * 7000 
where As=aggregate area of safety valves, 
A=aggregate area of safety valves required with- 
out superheat. 
Ts=degree of superheat in degrees Fah. 

In appl the new rule it will be reciated that it 
is po ya necessary to define Gihecly what T.H.S. 
(total heating surface) comprises, Lloyd’s Register Rules 
confines T.H.8, to those “parts of the boiler exposed 
to heat so as to cause evaporation,” thus omitting the 
superheater; while the Board of Trade practice has 
been generally to include the superheater surface, which 
gave a relatively bigger area of safety valve independent 
of the final steam temperature. The Board of Trade now 
agrees to omit the superheater surface and the definition 
of T.H.S, will be modified accordingly. 

Also, it was agreed that the proportion of safety valve 
area to be allotted to the steam generator and to the 
superheater need not be arbitrarily fixed; but that 
generally it might be in the ratio of 2 to 1. Superheated 
safety valves should, however, always be fitted to the 
superheater outlet to ensure positive circulation, and 
should be set about 5 per cent. below the blow-off pressure 
of the boiler itself. The working pressure of the complete 
unit is, therefore, governed by the loading of the super- 
heater safety valves, and the strength pressure of the 
boiler proper must be increased accordingly. 

In the Interim Report, due attention was given to the 
view expressed by several correspondents, that the 
accumulation test conditions might be relaxed. This 





point was discussed with Mr. McAuslan, who advanced 
good reasons for retention of the existing rules and 
explained that the time limit (of fifteen minutes) was not 
necessarily a minimum, but was left to the discretion 
of the surveyor; if all the necessary adjustments and 
the prescribed accumulation could be established in a 
less time, there was no object in allowing high-pressure 
safety valves to blow off a moment longer. It was also 
explained that so long as the ‘‘ strength pressure ” of a 
boiler is above the ascertained ‘‘ accumulation pressure,” 
the present rules allow for a slight excess over the pre- 
scribed 10 per cent. The Report deals with the various 
steps taken to approve the new rules now brought into 
operation, and reprints the very useful comparative 
table of British and foreign rules for safety valve areas 
which was drawn up by the Engineering Sub-committee. 








Thornhill Power Station. 


OPERATING RESULTS. 

THORNHILL is the Yorkshire Electric Power Company’s 
original generating station, from which supply was first 
given in January, 1905. The first plant installed consisted 
of three 1500-kW vertica] Curtis steam turbo-alternators 
and four Babcock and Wilcox water-tube boilers, each 
evaporating 20,000 lb. of water per hour at a working 
steam pressure of 150 lb. per square inch and a total tem- 
perature of 450 deg. Fah. The alternators generated 
three-phase current at 50 cycles and at a pressure of 
11,000 volts. Additional plant was added from time to 
time up to a total capacity of 44,500 kW, but further 
extensions were stayed when the company established a 
new station at Ferrybridge in 1925, which, until recently, 
met the growing demands. 

In 1931 it was decided that the time had come to remodel 
the Thornhill station and to replace some 7500 kW of 
inefficient plant by new plant, as well as to provide for 
additional output. The new turbine installation com- 
prised a 30,000-kW, 3000 r.p.m., English Electric turbo- 
alternator, designed for a steam pressure of 415 lb. per 
square inch at a total temperature of 750 deg. Fah. By 
careful planning, the original foundation raft and turbine- 
house structure was utilised. Only minor modifications 
were necessary in order to carry the greater weights, and 
it is interesting to note that the new machine fits into the 
space occupied by the original machines and provides 
four times the original generating capacity. 

The original boiler-house was completely demolished 
and rebuilt to accommodate four Stirling boilers equipped 
with travelling grate stokers for balanced draught, 
economisers and air heaters. The normal evaporation of 
each boiler is 100,000 Ib. gale yang per monte at a pressure 
of 450 Ib. per inch at a total temperature of 
780 deg. ah. Bid 

This new station has been in continuous operation froin 
the beginning of the year under the control of the Central 
Electricity Board as one of the base load stations for the 
Mid-East England Area, and a summary of the operating 
results during the four months January to April, 1933, 
is given below :— 

Unite generated 
Unite sent out sack he wee 0% 55,925,000 
Maximum load, kW .. .. .. «.. «+ 31,000 
Load factor on unite generated, percent. 66 
Average prom calorie value, B:Th.U./lb. 11,870 
or. jue, Db. U. ° ’ 

Coal burnt per unit generated, Ib. .. .. 1:15 
Coal burnt per unit sent out, Ib. .... .. 1-21 
Overall thermal efficiency on units gene- 

rated, per cent. ee. Manes ® igas) ee MOTE 
Overall thermal efficiency on units sent out, 

per cent. os oe Sie ie ee @ 


59,002,000 


24-30 








A CONSIDERABLE part of our issue of May l6th, 1873, 
was taken up by a description of the exhibits of the famous 
Vienna Exhibition of that year; but, as we reserved for 
fuller description later all the items of greater interest, 
there is little worthy of comment in the article except our 
outspoken comments on the architecture of the main 
building. Our criticism of this structure, which, we said, 
had already been nicknamed “ The Circus Tent,’ and 
particularly of the rotunda, extended over nearly half a 
column. We could find nothing in its design worthy of 
praise. Had the columns supporting the roof been 40ft. 
higher, the spaces opposite the naves been unencumbered 
with columns, had the floor of the “‘ arena ” been slightly 
raised, . . . we dismissed it with a truly Viennese 
shrug of the shoulders, ‘“* However, enough of the dome ! ” 
Very well, then ; enough of the dome! A boat lowering 
apparatus invented by Mr. B. J. Kerridge was described 
and illustrated in another article. It was claimed that 
with this device boats could be lowered from ships with 
way on. Two arms or davits, pivoted near the water line 
and trussed together, were normally raised. - In a cradle 
hanging in eyes on the two arms the boat rested, while a 
U-shaped bar attached at each end to the arms had an eye 
at its centre. To this eye the tackle was to be fixed. 
When lowering, the arms s outboard and the boat 
floated away as soon as the device had been let down suffi- 
ciently far. ‘‘ The invention,’ we commented, “* seems 
to possess merit, but we doubt whether the boat could 
safely be lowered from the ship with way on her in a heavy 
sea.” A later generation is obsessed with the same doubt. 
It was our impression that safe load indicators for cranes 
were quite a modern development, but Grosse’s travelling 
crane, described in our issue sixty years ago, was fitted 
with one. The chief object of the inventor was to prevent 
the danger of overturning. Instead of bringing the chain 
directly from the pulley at the head of the jib to the drum, 
he first passed it over a second pulley. This second pulley 
was attached to an arm carrying at its further end a balance 
weight and mounted on a trunnion more or less centrally. 
The device was so arranged that the greater the load the 
crane had to carry the further outwards was the balance 
weight swung. Quite incidentally, the angular position 
of the weight arm gave an indication of the load on the 
crane. 
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Railway and Road Matters. 





THE aftermath of the railway strike in the North of 
Ireland has brought notice of dismissal to between 300 and 
400 men. The guaranteed week is now again operative 
and there is not enough work for the men. 


‘THE proposal, much advocated in the Press, that street 
traffic signals should convey an intimation to pedestrians 
that, when exhibiting green, they may cross the highway, 
is meeting with the objection in official circles that such 
might be construéd as ‘an invitation to cross and, in the 
event of an accident, the local authority might be con- 
sidered as liable for any injuries that resulted. 


Aw application by the Manchester Corporation to the 
North-Western Traffic Commissioners for permission to 
increase some of the omnibus fares at night has been 
vranted. In his evidence, Mr. Stuart Pilcher, manager of 
the Corporation’s Transport Department, said that the 
omnibuses cost the department 3-3 per cent. more during 
the night than during the day, as men had to be paid 
extra and did not work the full eight hours. 


TE proposal, mentioned herein on April 28th, that the 
speed limit applicable to the London County Council 
tramears might be increased was referred by the 
Ministry of Transport to Colonel Trench, one of the 
Inspecting Officers, for report. It is understood that that 
ventleman advises that a general increase of tramway 
speeds is desirable. The proposal and Colonel Trench’s 
recommendations have now gone to the borough councils 
for their views. 

In connection with the discovery recently of a signalman 
dead in his box, we may remind our readers that such an 
event, tragic though it be, could not lead to an accident, 
as if the man died after he had accepted a train he could 
not report its arrival to the man at the signal-box whence 
the train had come ; whilst if there was no train approach- 
ing him the man, in the rear, when he asked if he could 
send a train, would get no reply. Such silence would at 
once lead to an investigation before another train was 
dispatched. 

CABLE advices from Washington indicate that President 
Roosevelt wishes to take drastic action to improve the 
financial condition of the railways of the United States. 
One of his pro is to combine the railways into three 
groups—an Eastern, Southern, and Western. When 
fuller particulars are to hand we hope to refer to this 
question again, The voluntary grouping of the American 
railways, subject to the approval of the Interstate Com- 
merece Commission, was sanctioned by the Transportation 
Act, 1920, but little progress therein has been made. 

THE Ministry of Transport railway statistics for the 
calendar month of February and for the four weeks ended 
February 25th show that, when compared with the corre- 
sponding period of 1932, the number of passenger journeys 
decreased by 4-2 per cent. and the receipts from passengers 
by 5-7 per cent. Freight traffic fell by 4-8 per cent. in 
tonnage and 8-2 per cent. in receipts. There was a 
decrease of 4-1 per cent. in the freight train mileage, 
whilst the average train load dropped from 127 to 1254 
tons and the net ton-miles per engine hour from 456 
to 451 3. 

Ir is announced by the L.M.S. Railway Company that 
during the rT (1933) a total number of 3107 new 
freight vehicles and 950 new containers are to be built in 
the company’s workshops at Derby, Wolverton and 
Karlestown, while in addition 1000 existing wagons and 
50 existing containers are to be converted to types more 
suitable to modern conditions. The conversion of existing 
vehicles principally involves the fitting of 900 one-plank 
and high-sided wagons with the automatic brakes; in 
addition, fifty containers are to be adapted for the con- 
veyance of furniture. 

THe L.M.S. Railway Company announces that it has 
decided to make extensive trials with light, self-propelled 
motor coaches, with a view to their replacing heavier 
steam trains on lines where passenger traffic is light, and 
for the purpose of increasing the frequency of existing 
services. Orders have been placed with the Leyland 
Motor Company for three rail coaches capable of seating 
torty passengers, fitted with heavy oil engines ; and with 
the Sentinel Waggon Company for the same number. 
The latter vehicles are to have a seating capacity of seventy 
and to be capable of hauling a trailer ear, increasing the 
accommodation to 150. They will be steam driven with 
oil-fired boilers. 

As apparently the reports of all the train accidents last 
year that were inquired into by the Ministry of Transport 
have now been issued, it may be said that they totalled 
eight, which is the lowest number, except for one year, 
recorded during the sixty years such inquiries have been 
authorised ; the exception was the war year of 1917, 
Two were derailments of passenger trains and one a 
derailment of an empty carriage train ; in two collisions 
passenger trains were involved with non-passenger trains, 
and in two both trains were non-passenger, whilst one was 
a collision with buffer stops. Four passengers were killed 
in one of the derailments and a driver in that of the empty 
carriage train; a guard lost his life in one of the non- 
passenger train collisions. 

Tue St.Enoch’s Station, Glasgow, of the former Glasgow 
and South-Western Railway, and now part of the London, 
Midland and Scottish system, has hitherto required for 
its operation, and for the approach lines outside, five 
signal-boxes. The main part of the signal installation was 
fixed when the station was en] in 1900-01 in anticipa- 
tion of the Glasgow Exhibition of the latter year, and the 
main feature therein was that, whilst the points were con- 
nected to the signal-box, as usual, by oft i 


a 


ding and mech- 
anical levers, the signals were operated electrically ; the 
main signals had @ motor, but the shunting si were 
of the W. R. Sykes banner type. The installation led 
to the introduction of the term electro-mechanical, and 
it may be added that when the L.B. and §.C. station at 
Victoria was reconstructed a little later the same system 
was employed, This signalling at St. Enoch’s has now, 
however, all been swept away, as on Sunday, May 14th, 
one new electrically operated box was brought into use, 
which does the work for which five boxes were before 
required. 


Notes and Memoranda. 





THE total output of steam from the volcanic wells of 
Tuscany is now estimated at two million pounds per hour. 


“Tr is estimated,” says Dr. Waterhouse, “ that 
750,000,000 tons of steel are in use in the United States, so 
that there is a great potential amount of serap for many 
years,” 

A 4497. extension ladder which was recently made from 
aluminium alloy by 8. R. Seybold, New i m, Pa., 
U.8.A., weighed only 172 lb., or less than half the weight 
of a wooden ladder of similar construction. 


THERE are some particulars in the Schweizer Aero-Revue 
of the Nobel rocket motor for aeronautical propulsion, 
It is said that exit velocities from the motor as high as 
2572 miles per hour can be attained and that the weight 
of the motor can be reduced to | kilo. per 100 horse-power. 


A FLOTATION process for the concentration of beryllium 
ores has been mtroduced by an Italian chemist. By 
utilising 100 grammes of sodium oleate, 150 grammes of 
pine oil, and 50 grammes of lead nitrate per ton of mineral, 
the beryllium oxide concentrates in the upper part of the 
liquid, whilst the quartz falls to the bottom. 


MEASUREMENTS recently made on a high-duty oil 
engine with 7-87in. diameter cylinders and running at 
1100 r.p.m. showed that after 1000 hours’ service the 
Nitralloy liners showed no perceptible wear, while high- 
tensile steel units showed a wear of 0-0025in. to 0-003in., 
the lubricating oil consumption in the latter case going up 
almost 300 per cent. 


Casks and similar wooden containers are frequently 
rendered waterproof by treatment with paraffin. Accord- 
ing to a recent patent by Henkel and Co., of Disseldorf, 
the process can be cheapened by first applying a solution 
of sodium silicate. After drying, the paraffin is applied 
as usual, but the amount needed is only half that required 
without the aid of the silicate. 


A CORRESPONDENT in the Western Mail—an Australian 
paper—-recently described a building material with which 
we in this country are not familiar. It consists of wheat 
bags or sacks treated with cement and fastened to the 
house frame. The correspondent in question hangs the 
sacks up and gives them two sprayings with thin cement, 
after which they are quite wind and rain-proof. 


A NAILABLE cinder block for building work was recently 
described in the Engineering News Record. This new 
block is made of asbestos fibre in combination with cement, 
sand, and cinders, and is a nailable fireproof unit. It is 
steam treated instead of burned and retains its shape as 
moulded. It is claimed the blocks will transmit less heat 
than the ordinary plain cinder blocks and that with the 
asbestos content sound transmission through the walls 
and floors is largely eliminated. 


TELLURIUM-LEAD is now obtainable in the form of sheets 
and pipes, The amount of tellurium in the lead is less than 
0-1 per cent., and the principal outstanding feature is 
that none of the fundamental properties of pure lead is 
lost, while considerable advantages are secured. The 
resistance to corrosion as measured by loss of weight is 
increased from about eight to twelve times, The most 
obvious change which takes place by the addition of 
tellurium is the closer grain structure secured. 


Accorpine to “ A, C. R.”’ in Machinery, dies made from 
vanadium steel for drop-hammer work should be’immersed 
face downwards in oil stirred by jets from nozzles at the 
bottom of the bath. When a temperature between 150 deg. 
and 200 deg. Cent. is reached, the die should be taken out 
of the bath, cleaned by wiping off all traces of oil, and set 
face upwards on a grid under which is an open gas flame. 
Tempering should be carried out until a scleroscope read- 
ing of 75 is recorded, after which the die should be placed 
to cool off in the surrounding air. 


AN interesting feature in furnace design has been installed 
in one of the boilers of the State Line ‘Station, Chicago, 
according to the Electrical Review. It consists of a dust 
screen of 2}in. tubes on 12in. centres in each horizontal 
tow, the rows being staggered. In the furnace each tube 
has a series of closely spaced studs welded to it and is 
covered with refractory to an outside diameter of 5in. The 
screen shields the boiler tubes from direct radiation, and 
the slag and ash that pass through the screen are cooler 
and less sticky and do not clog the boiler tubes. 


RecENT investigations of Drs. Nagel and Holfelder 
show that in a pre-combustion chamber heavy-oil engine 
running at 1000 r.p,m., the temperature in the ante- 
chamber near the end of the compression stroke drops to 
just under 500 deg. Cent., due to the inrush of air, while, 
after a slight rise, a second short drop occurs just before 
the top dead centre, due to the penetrating fuel jet. The 
maximum temperature is approximately 1060 deg. Cent., 
and oceurs about 20 deg. after top dead centre, the tem- 
perature during the exhaust and suction strokes remaining 
almost.constant at 580 deg. to 590 deg. Cent. The tem- 
peratures were measured by the. piezo-electric method. 


THE Erren motor, described in the Electrical Review, is 
an internal combustion engine of German design that 
operates on hydrogen or a mixture of hydrogen and other 
fuel, such as crude oil. For the production of the hydrogen 
a pressure electrolyser has been developed which separates, 
cleans, purifies, and compresses the hydrogen and 
oxygen. The fuel consumption of a 300 H.P., 500 r.p.m., 
four-stroke, six-cylinder engine, -with a compression ratio 
of 4} to 1, is stated to be 0-6 cubic metres per H.P.-hour, 
giving a thermal efficiency of about 45 per cent., taking the 
lower heat value of the hydrogen as 2360 calories per 
cubic metre. It is also claimed that the thermal efficiency 
can be increased to 57 per cent. by the adoption of a 
compression ratio of 8to 1. The exhaust consists of super- 
heated water vapour and nitrogen (85 per cent.) at 400 deg. 
to 500 deg. Cent., and is therefore clean. Existing internal 
combustion engines can usually be converted to the Erren 
8 ‘and the German State Railways have adopted 
a 100°'H.P. engine for traction p Other claims for 
this engine are a saving in fuel of 80 per cent., as compared 
with petrol, when working on hydrogen and air, or of 
55 per cent., when working on hydrogen and crude oil, and 





a saving of 50 to 70 per cent. in lubricating oil. 











Miscellanea. 





A GERMAN combine has contracted to supply the 
Turkish Government with one and a-half million pounds 
worth of railway materia] 


THE destroyer “ Tejo,” which has been built at Lisbon 
by Portuguese labour, under the supervision of Yarrow 
and Co., of Glasgow, was launched on May 10th. 


_ Durie the past four years, sales of British cars in 
South Africa have increased from 7 per cent. to 45 per 
cent. of the total motor car imports into the country. 


BesipEs binding Norway to take at least 65 per cent. 
of her foreign coal supplies from Britain, the Anglo- 
Norwegian Trade Treaty now under negotiation will 
provide, the Aftenpost suggests, for a minimum of 75 per 
cent, as the British share in the country’s coke imports. 


A NEw process for the manufacture of iron, sheets, and 
tubes direct from pig iron, scrap iron, or iron ore, in one 
operation without any smelting, is we hear, shortly to be 
tested commercially. The process is the outcome of work 
done by Mr. Sherard Cowper-Coles extending over a long 
period. 

AN investigation to determine the conditions required 
to render all types of industrial water supplies available 
for the production of marketable ice in completely elec- 
trified plants has been completed at the experimental 
station of the University of Illinois. The report of the 
investigation is published in Bulletin No. 253. 


Tue first semi-rigid dirigible to be built in the Soviet 
Union—the “ B-5 ’’—has recently been completed. It is 
an experimental airship, designed to carry four persons. 
It is of 2100 cubic metres and is fitted with a 75 H.P. 
motor. Itis made entirely of Soviet materials. If it proves 
@ success other semi-rigid airships are to be built of a 
larger size. 

Aw extract in the Chemical Trade Journal announces 
that an important company, with a capital of 50 million 
pesetas, is being formed in Spain with the object of 
erecting a factory capable of producing 100,000 tons o! 
nitrogenous fertilisers a year. This company is expected 
to materialise as the result of negotiations still under way 
between certain Spanish interests and Imperial Chemical 
Industries, Ltd. 

THE iron ore mined in the United States in 1932 
amounted to 9,846,916 gross tons, a decrease of 68 per 
cent. compared with 1931. The production in 1932 was 
the lowest since 1885, and was 83 per cent. below the 
average for the preceding five vears. Iron ore was pro- 
duced at only 129 mines (and an undetermined number of 
small pits) in ten States in 1932, compared with 186 mines 
(and an undetermined number of small pits) in fifteen 
States in 1931. 

TE United States Steel Corporation has discovered a 
means of stabilising rustless steel alloys containing 18 per 
cent. of chromium, 8 per cent. of nickel, and a proportion 
of titanium. This development, it is said, effectively 
removes the hazard of intergranular corrosion, a pheno- 
menon which has heretofore been such a serious factor in 
installations where heat treatment is impracticable after 
welding, and in cases where these steels are used in appli- 
cations involving high temperatures. 


Tue “ Marcella,” the largest trawler in the world, has 
recently been built at the Grand Quévilly Yard (Chantier 
de Normandie), near Rouen. Her length overallis 229- 5ft., 
breadth moulded 34: 5ft., and the moulded depth 19-7ft. 
She has a loaded displacement of 2340 tons, and a dead- 
weight of about 1265 tons. The vessel is fitted to carry 
367 tons of fuel oil, 20 tons of lubricating oil, 153 tons of 
fresh water, and 600 tons of salt. It is estimated that she 
will be able to remain at sea without refuelling for five 
months. 

Rams operated by oil are incorporated in a recently 
developed hydraulic stoker for boiler plants at blast- 
furnaces and steel works in America, says Steel. Crank 
shafts, gears, power boxes, couplings, and shearing pins 
have been eliminated from the design, The hydraulic 
pump, which serves the rams, also controls _the _ash 
crushing rolls and stoker. Breakage of parts is minimised, 
inasmuch as any obstruction automatically results in a 
pressure which in turn decreases the stroke of the rams 
until the obstacle is dislodged. 

THE 25,000-ton ex-German battleship “ Prinz Regent 
Luitpold,”’ which was salved by Cox and Danks, Ltd., on 
July 9th, 1981, left Scapa Flow on May 7th in a completely 
upside-down position in tow of three tugs and arrived at 
Rosyth—a distance of nearly 250 miles—on the morning 
of Thursday, May llth. She was successfully docked by 
the salvors at Rosyth Dockyard later in the same day. 
There now remains at Scapa Flow the 20,000-ton ex- 
German battle-cruiser “‘ Von der Tann,” which has yet 
to be towed south, after which the largest salvage feat ever 
undertaken will come to a close. 

On Sunday morning last, May 14th, the Norddeutscher- 
Lloyd liner ‘‘ Bremen ” berthed at the new Southampton 
dock, inaugurating the new service of the company. She 
remained at her berth for about an hour and a-half before 
continuing her voyage from Bremerhaven to New York. 
Mr. G. R. Newcombe, the docks and marine manager ; 
Mr. MacHaffie, the ineer-in-charge of the New Quay : 
and Captain E. W. ey, the dockmaster at South- 
ampton, made the journey from Bremerhaven to South- 
ampton in the “‘ Bremen,” after inspecting the docking 
mo g railway connection arrangements at the German port, 
which have been recently completed. 


Tue Air Defence League of Finland arranged at the 
end of-March the ‘‘ Petsamo Air Race.” This contest, the 
first of its kind in Finland, will, it is stated, be organised 
hereafter every year in March in connection with a special 
aviation propaganda week. The contest is open to all 
aeroplanes manufactured in Finland, and the entrants 
must be Finnish pilots having at least 500 hours of flying. 
Helsinki, the starting point, is on the south coast of 
Finland, and Petsamo is within sight of the White Sea : 
thus the contestants fly the entire length of the country, 
some 750 miles. The last event was won by a British-type 





aeroplane built under licence in Finland. 
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BOILER PLANT AT THE BATTERSEA POWER STATION, LONDON 


(For description see page 499.) 
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BRIDGES AND FINANCE. 


“ Tr is an astonishing fact that in a country so 
highly industrialised as this, with a rapidly expand- 
ing transport system, no bridge of any magnitude 
is at present being started.’’ These words, taken 
from a Memorandum on Bridge Building, recently 
sent by the British Steelwork Association to the 
Minister of Transport, might be used as yet another 
commentary upon the present industrial situation. 
They indicate a state as paradoxical as any that 
has yet been pointed out, for there cannot be the 
least doubt that there is urgent need for such 
bridges. The erection of many has been proposed, 
but few have got beyond the ‘‘ Committee ” stage. 
To mention only the three which first come to 
mind, there are the Charing Cross Bridge in London, 
the Humber Bridge at Hull, and the Finnieston 
Bridge at Glasgow. No work upon any of these 
structures has been started. In the case of the last 
named, the project has never gone beyond the pro- 
posal stage, but as far as the others are concerned, 
it is by no means impossible that preliminary 
work upon both might have been begun ere now, 
had it not been for the financial depression. The 
London County Council’s scheme had to be aban- 
doned when the Government found itself not in a 
position to make a grant towards its cost, while 
at Hull efforts to raise the necessary financial 
support without the aid of the Road Fund have 
not, we believe, been entirely successful. 

Where large bridges are concerned, the facts are 
all too clear. But the need for the strengthening 
of weak bridges of a less imposing character or 
the erection of new ones, though equally important, 
is not so widely realised. As long ago as 1930 
evidence was placed before the Royal Commission 
on Transport that over 7000 weak bridges needed 
rebuilding. That Commission in its report, issued 
in December, 1930, recommended that a concen- 
trated programme of the erection and strengthening 
of bridges should be undertaken at the rate of 
not less than one thousand a year, and that special 
sums from the Road Fund should be set aside for 
the purpose. The Salter Committee of 1932 held 
the same opinion and strongly suggested that the 


recommendations of the Commission should be 
carried out. There can, we think, be little doubt 
that some such programme as that suggested 
would be now in process of execution had it not 
been for the crippling effect of financial stringency. 
It is admitted generally that the enormous expen- 
diture of public funds upon the construction of 
great arterial highways, the improvement of exist- 
ing roads, and the laying down of by-passes was 
justified in the main by the great increase in road 
traffic. But it is now claimed that enough has 
been done in that direction. This point of view 
was stressed by the Royal Commission of 1930. 
It came to the conclusion that it could not support 
any scheme which would involve the expenditure 
of very large additional sums of public money on 
the provision of new arterial roads. There can be 
no doubt that were grants for the building or re- 
building of bridges to be forthcoming, public 
authorities from all over the country would set 
about bringing their schemes, pigeon-holed at 
present for the duration of the depression, into 
fruition. The Memorandum, a sentence from which 
we have already quoted, reveals how serious are the 
effects upon the bridge-building industry of the 
delay in carrying out these schemes. Unemploy- 
ment is rife and many firms find it difficult in these 
hard times to retain their skilled technicians and 
draughtsmen. Of even greater importance, perhaps, 
since its effects will be felt in the future, lack of 
works acts as discouragement of the enrolment of 
an adequate supply of apprentices. The industry 
is in need of consideration, and it bases its claim, 
not only on its own necessity, but also on the 
admitted need of the country for improved bridges. 
Unfortunately, there is grave difficulty in the way 
of carrying out the recommendations of the Royal 
Commission, and extending a helping hand to a 
depressed industry. The finances of the country 
are in such a straitened condition that, although 
to reap the benefit in full of ten years of road re- 
construction, bridges all over the country must be 
strengthened, the Minister of Transport can only 
make grants towards work of the greatest urgency. 
It has been estimated that, taking indirect em- 
ployment into account, the cost of such work 
should not exceed £150 per man per year, and that, 
moreover, the men employed would be skilled 
artisans. The Memorandum of the British Steel- 
works Association also points out that financial 
commitments now entered upon would mature in 
succeeding financial years, when it is to be hoped 
that economic conditions will have improved. 

In many quarters it is now considered that 
retrenchment in national expenditure has been 
carried too far, and that if further public schemes 
are allowed to be put. in hand, the action would go 
some way to reducing the depression. If, however, 
after due consideration it is found that the financial 
stress is too great to allow of many schemes 
being started, the Association suggests that it 
might be possible to raise the necessary capital 
for the works of greater importance by promoting 
them as toll bridges with a guarantee of interest 
and sinking fund charges. Since 1864, when a 
Commission of the House of Commons recom- 
mended that the Turnpike Trusts should be 
abolished, it has been the policy of successive 
Governments to discourage the charge of tolls for 
the use of either roads or bridges. No one would 
dare to suggest the revival of a system which 
provoked a writer in 1856 to exclaim against ten 
gates in fifteen miles! Its effect upon road trans- 
port would be ruinous. But bridges, and especially 
bridges of major importance, stand in a different 
light. The financing of such costly structures, 
even in days of prosperity, is characterised by 
certain difficulties, and their number is com- 
paratively small. The slight delay and the annoy- 
ance incurred by the demand for a toll charge 
might well be considered a small price to pay for 
the benefit of the existence of a bridge where none 
existed before, and for the relief of depression in an 
important industry. We understand that the 
Minister has already made arrangements to proceed 
with fourteen bridges—a small number, it is true ; 
but at least a beginning—and we are relieved to 
hear that he is ready to consider the suggestion 
of tolls sympathetically. 


Engineering Quantities. 


THE Committee appointed by the Council of the 
Institution of Civil Engineers in 1930 to consider 
and report on engineering quantities has completed 
its labours, and the report has been issued by the 
Institution and may be purchased from it. This 
publication is important in more ways than one, 
for, quite apart from its value as a technical 





document, it indicates a new attitude on the part 








of the Council of the Institution in regard to 
affording guidance and assistance to its members 


in matters of professional practice. The Com- 
mittee, under the chairmanship of Mr. David 
Anderson, included, not only practising engineers, 
but also a professional quantity surveyor, Mr. 
Oswald Healing. The other members were 
Messrs. C. J. Brown, H. R. J. Burstall, 
S. B. Donkin, P. J. H. Unna, L. G. Felkin, and 
G. G. Lynde, the two last being civil engineers who 
in a special sense represent contractors. Those of 
our readers who are accustomed to examine the 
bills of quantities prepared by engineers or quan- 
tity surveyors, or to price them for the purpose of 
tendering for civil engineering contracts, must be 
fully aware of the lack of uniformity in the prin- 
ciples on which such documents are prepared and 
the extraordinary variations which so frequently 
occur in them even in such matters as units of 
measurement. The need for some degree of simpli- 
fication and unification of method is undoubted, 
and the report of the Committee, which in fact 
contains a comprehensive set of definitions and 
rules of measurement, should go far to eliminate 
the inevitable uncertainties which have faced both 
engineers and contractors in the past in preparing 
and pricing bills of quantities. The Committee has 
devoted considerable time and attention to the 
elaboration of these rules. It has met no less than 
forty-six times, and before the final report was 
published at the beginning of this month 1200 
copies of the draft had been sent out to members of 
the Institution and others. An opportunity was 
subsequently afforded at a largely attended 
meeting of members for discussion and criticism of 
the proposals. 

The terms of reference to the Committee were 
as follows:—(a) To prepare a list of units of 
measurement, together with the principles on 
which they should be applied in practice to various 
classes of work ; and (6) to formulate the methods 
to be followed in compiling schedules and bills of 
quantities, with special reference to the avoidance 
of unnecessary detail. The report is divided into 
four sections :—(i) Definitions ; (ii) General Prin- 
ciples ; (iii) Units and Methods of. Measurement ; 
(iv) Rules for Drafting the Bill of Quantities. The 
Committee records that during its investigations it 
was particularly impressed by the lack of a common 
form of applying methods of measurement and by 
the difficulties arising from undue divergence of 
practice. The report has been prepared having 
regard in the main to work in this country, but the 
principles and methods laid down apply equally 
to works elsewhere, subject only to necessary 
alterations to terms or units. Ina covering letter 
to the Council the Committee says :—* . in 
drawing up our report we have kept civil engineer. 
ing work chiefly in mind, as we consider that there 
are so few cases, other than those exemplified in 
the report, in which the drafting of bills of quan- 
tities for mechanical and electrical engineering work 
lends itself to alternative methods of treatment. 
We are therefore of opinion that there is no neces- 
sity at the present time to formulate separate 
principles and methods to cover these branches.” 
The Committee rightly emphasises the importance 
of proper instruction in the preparation of bills of 
quantities in the case of students of engineering 
and those who are undergoing training in engineers’ 
offices or works, and the letter to which we have 
referred ends with the following paragraph :—“ In 
preparing our report we have not been unmindful 
of the young engineer, and in some instances we 
have amplified points for his benefit to ensure 
greater clarity. We wish to prevent the present 
inconsistencies in practice being perpetuated, and 
recommend that the younger generation of engineers 
should be taught the practice of preparing bills of 
quantities on uniform lines. We urge that a direct 
appeal be made to schools of engineering and 
employers responsible for the training of students 
to encourage them to study, and require them to 
act upon, the recommendations embodied in the 
report.” We understand that the Council of the 
Institution proposes to take steps to bring the 
report before the authorities of schools of engi- 
neering and to ensure that in future candidates for 
the Institution’s examinations shall be conversant 
with the principles and rules of practice embodied 
in it. The two first sections of the report contain 
definitions and a statement of the general prin- 
ciples upon which bills of quantities should be 
prepared and the measurements therefor arrived 
at. In Section IIT. the units and methods of 
measurement to be applied in the case of thirteen 
distinct descriptions of work are set out in some 
detail. These separate classes are :—(a) Excava- 
tion, dredging and filling; (6) concrete; (c) 
reinforced concrete ; (d) brickwork ; (€) masonry ; 
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(f) waterproofing ; (g) piling; (4) timber work in 
jetties, wharves and similar constructions; (j) 
steel and ironwork; (k) roads and pavings ; 
(2) sewers and drains; (m) pipes and pipe lines ; 
(n) railway trackwork. As an example of the 
manner in which the rules are elaborated we may 
refer to Section A, which occupies four pages 
dealing with excavation, dredging and filling. First 
of all the units are described and the usual items of 
excavation are classified, the necessary distinctions 
being drawn. between excavation in different 
classes of material and in different situations and 
by varying methods; next comes the basis on 
which excavation should be measured ; and finally, 
the necessary provisions for temporary and general 
works, and the methods by which such matters 
as pumping should be covered in the bills of quan- 
tities. Dredging and filling are dealt with in similar 
detail. The Committee has made recommendations 
as to units of measurement and methods of drawing 





up bills of quantities with reference only to those 
classes of work which are included in the list we 
have already quoted, but it considers that. other 
classes of work can conveniently be dealt with by 
methods similar to those given for one or more of 
the classes exemplified. In the last section of the 
report are rules for drafting the bill of quantities. 
These should be of special help to students and 
young engineers as well as to others whose duty it 
is to carry out the routine work of scheduling 
quantities. 

The rules, taken as a whole, steer a mean and 
safe course between the Scylla of the inadequate 
and occasionally slovenly work of engineers upon 
which contractors not infrequently are asked to 
base their tenders, and the Charybdis of elaborate 
and over-detailed bills of quantities prepared by 
quantity surveyors who are accustomed to 
the requirements of architectural building con- 
struction. 








Letters to 


the Editor. 


(We do not hold ourselves responsible for the opinions of our correspondents.) 


+ 


THE SHETLAND MILL. 


Sir,—Some years now I have been studying the develop- 
ment of the Shetland Islands, and thus was specially 
interested in your note on the Shetland water mill (March 
24th, 1933). There are one or two points I would beg leave 
to draw attention to. 

As regards the nomenclature of the mill parts and the 
modus operandi of working, may I give the following refer- 
ence? G. Goudie, “ Antiquities of Shetland,” 1907, 
pages 246-81, gives a very full account of the mill and 
gives full comparisons with other countries. The signi- 
ficant point is that till the late eighteenth century one 
gets no reference to mills; in fact, one traveller states 
that there were no mills in Shetland at the time of his 
visit in the beginning of that century. The corn was 
crushed and ground by the quern or knocking stone. 
This suggests that the mill was a relatively late arrival 
in the islands. Again, there is a tale of a cargo of mill- 
stones being taken from Shetland to Faroe, but having to 
be returned, as the people did not use mills. 

It is a tempting hypothesis that the mill is of great 
antiquity—the decrepit appearance of so many is an 
inducement to label it as of great age. The convenient 
fact of the movement of Norse peoples in the sixth to 
eleventh centuries at once suggests itself as one way in 
which the mill, once originated, could have spread. May 
I suggest it could have as readily arisen in Persia, examples 
of the horizontal mill being found there, and spread to 
Austria, as mentioned by a correspondent, and thence 
the idea was carried by the Hansa traders of the Middle 
Ages to Norway, the Northern Isles, and the Scottish 
area ? It may have even been carried later by the fishers 
in Northern waters. The mill is known in the Black 
Forest, so there is no break in continuity here. 

Some Shetland mills were revived during the Great 
War, e.g., that near Everland, Fetlar, but they as speedily 
fell into disuse, and now only one is working, viz., one in 
Cunningsburgh. Modern mills were erected at Quendale, 
Weisdale and Girlsta during the last century, but I 
believe only that of Girlsta is now in operation. At 
present flour sacks bearing the brand of Minneapolis or 
Melbourne are a commoner sight than working mills, 

When one remembers that it took a whole winter’s 
evening to grind, by the dim light of an oil kollie lamp, a 
basketful of meal, it is no matter for surprise to find the 
mills falling into disfavour under present social conditions. 

ANDREW C. O’DEIL. 

London, W.C.2, May 11th. 


EXTERNAL DEGREES. 


Sm,—My attention has been called to an editorial 
article, entitled “‘ External Degrees,” in your issue dated 
May 12th. 

Presumably, in accordance with the recognised custom, 
the views expressed therein are accepted by those in 
control of your journal. I feel bound to protest strongly 
against the general tone of the article, both with regard to 
what is stated and what is implied, on the general subject 
of external degrees of London University, as well as against 
definitely inaccurate statements contained therein. 

The article was apparently written in support of the new 
policy involving inspection and recognition by the Uni- 
versity of Colleges presenting students for the external 
Engineering degree. I am convinced that the “ support ” 
offered by the writer will be far from welcome to the 
University, which would be anxious to repudiate the views 
about external degrees expressed in the article, although 
motives of expediency may cause the University autho- 
rities to refrain from commenting upon it. 

I am not an opponent of the new policy adopted by the 
University ; indeed, my College was one of the first to 
respond thereto, and has already been inspected for 
recognition. In any case, the University has an undoubted 
right to impose any test on candidates for its degrees 
which does not contravene the terms of its charters. 





Neither am I a disgruntled external graduate who is 
objecting to an attempt to belittle the value of his degree. 
As a member of one of the ancient universities, I am 
possibly able to realise and appreciate to some extent the 
value of ‘‘ residence ”’ at a university ; while an experience 
of nearly a quarter of a century in Colleges of London 
University, University Colleges, and Technical Colleges, 
may perhaps prevent me from over-estimating the im- 
portance of the “ residential factor.” 

A full reply to the article would render this letter too 
lengthy for publication, but I ask permission to deal with 
certain points raised therein. 

First, with regard to definite inaccuracies, I select the 
following :— 

(a) The statement that the external degree in Science 
was instituted in 1902. This is incorrect; the degree 
dates back very much further. 

(6) The statement that the charges made by the 
University are confined to travelling and out-of-pocket 
expenses of the Inspectors. This is incorrect ; the charges 
include first-class travelling expenses, maintenance on a 
daily scale, and a fee of five guineas for each inspector— 
as the writer could easily have ascertained. 

(c) The suggestion that one of our great universities 
should ever become, even in one subject, a mere examining 
body. With regard to this, I would inform the writer that 
the University of London was founded 100 years ago as 
an examining body only ; that its original charters entitled 
it only to grant degrees irrespective of the method of 
study adopted by candidates; that successive supple- 
mentary charters confirmed and extended this right ; 
that the University exercised this “ external ” function 
exclusively for three-quarters of a century; and that, 
until after 1902, students of the present great Colleges of 
the University (University College, King’s College, and 
so on) were purely “‘ external ’’ students, merely examined 
for degrees by the University, which exercised no control 
whatever over them with regard to staff, equipment, or 
courses. The Haldane Commission on London University 
resulted in its reorganisation with a teaching, or “ internal” 
side, but definitely preserved the “ external” side. Any 
attempt to abolish the external degree would be a breach 
of a century’s trust, which I am convinced the University 
would never contemplate—on a mere question of finance, 
the income received from external candidates would be a 
decisive factor against any such action. 

If the writer was aware of these facts, his statement is 
indeed inexplicable. — 

(d) The statement that ‘‘ we are in danger of seeing the 
B.Sc, become so common that it will be no more accounted 
than the B.A.” 

The suggestion that the London B.A. is of little account 
is almost too grotesque for belief, and will be of much 
interest to the University authorities and to the large body 
of B.A.’s concerned. The writer can be fairly called upon 
either to produce some of the evidence on which he bases 
this statement or to withdraw it. 

Secondly, the whole purpose of the article is most clearly 
to belittle the value of the external degree, and hence 
logically (unless the writer is so perverse as not to admit 
this) of the external graduate. His condemnation of the 
external degree is a condemnation of the University which 
granted it; is an indictment of the University for its 
alleged failure to apply such tésts as may be necessary to 
ensure that candidates have attained a satisfactory 
standard. The University needs no defence from me. 

The question of the relative values of internal and 
external degrees is far from new, and opinions may differ. 
The view most frequently expressed is that the internal 
degree may be somewhat easier to obtain, for a variety of 
reasons which I should be happy to explain to the writer 
of the article. I offer no personal opinion on this point, 
but believe the University would maintain that, having 
regard to the different conditions prevailing in the two 
cases, every care is taken to preserve as near an equality 
as possible. 

For many years several independent university colleges 





and a number of municipal technical colleges throughout 
the country have trained many thousands of external 
graduates of London University, giving properly planned 
courses of instruction and possessing highly qualified 
staffs of teachers (many of considerable eminence) and 
excellent laboratories and equipment for experimental 
work in science and technology. Many of these colleges 
have expanded into independent universities (Owens 
College, Manchester; Mason College, Birmingham ; 
University College, Liverpool ; Yorkshire College, Leeds 
Firth College, Sheffield; University College, Bristo! ; 
University College, Reading). Others are now aiming at 
university status, while the equipment and staffing 0: 
our larger technical colleges are in no way inferior in tli 
range of work which they undertake. 

The vast majority of the external graduates of London 
University have been and are still the product of such 
institutions. Their record of attainment after graduation 
compares favourably with that of the product of any 
educational institution in the world. 

The writer of your article sees fit to condemn them 
indiscriminately as not really “ graduates,” and as not 
comparable with the internal “ graduate,” benevolently 
suggesting a special “‘ label”’ to their degree as a sign of 
inferiority. He stands self-condemned. 

Leonarp B. Benny, 
(Cantab), B.A. (Lond.), 
Principal. 


M.A. 


Municipal College, Portsmouth, May 13th. 


[As hinted in our Leader, we fully expected this difference 
of opinion, and do not propose to make any reply at this 
stage, save with regard to Mr. Benny’s clauses (a), (6), (c) 
and (d). In (a) and (6) he charges us with a miastate- 
ment of facts. To that we can only reply that we took 
pains to ascertain the facts before we made the state- 
ment. We do not quite see the point of (c). London is 
no longer a mere examining body and we should be sorry 
to see it revert to that condition. With regard to (d) 
we had not the London B.A. alone in mind.—Eb., 
THE EF.) 


Sir,—It is to be regretted that the leading article in 
your current number did not give the facts in connection 
with the present regulations governing External Engineer- 
ing Degrees at the University of London. You convey 
the impression that a candidate has merely to cram for 
one examination (you must agree that cramming is not 
uncommon amongst university residents in their last term). 

No candidate can obtain this degree without first 
matriculating, then (usually one year later), passing the 
Intermediate Examination, and, after a course of study 
which must occupy not less than three academic years 
from the date of Matriculation, proving his qualifications 
by successfully tackling a set of papers absolutely without 
equal in many engineering degree examinations in this 
country. The external candidate in the first section of 
the final examination has to take double the number of 
papers required from the internal student, and he obtains 
no credit for the course work which he is bound to under- 
take if he is to pass such a test, whereas the internal 
man can, for this work, receive 30 per cent. of the total 
marks required, and is thus favoured before the examina- 
tion commences. 

As @ corporate member of the Institutions of Civil, 
Mechanical, and Electrical Engineers, and an engineer of 
twenty-five years’ experience, I can heartily endorse the 
opinion of your correspondent ‘‘ Designer,” that the 
external man generally shows an all-round superiority 
and a “‘ soundness ”’ in his subsequent career as an engineer. 

External candidates will be undeterred by this addi- 
tional regulation which will make their degrees of even 
higher standing, and will not object to this new rule 
nearly so much as they must object to the belittling 
comparisons made in your article. 

May 12th. EXTERNAL GRADUATE. 


[It seemed hardly necessary to stress the obvious fact 
that the B.Sc. was a “ final ’’ examination.—Ep. THE E.] 


CONNECTING-ROD BOLTS. 


Srr,—I have read with interest Mr. Schuster’s paper 
on “ Mechanical Breakdowns on Prime Movers,” especially 
the portion dealing with connecting-rod and crosshead 
bolts. 

In his opening paragraph on this subject, he states 
that ‘“‘ as the working load is imposed on the bolt, so is 
the initial load relieved, the squeeze of the parts held 
together being relieved by an equal amount, where the 
load is purely tensional.” 

Unless I have misunderstood the statement, it means 
that the greater the load on the piston, the less the stress 
in the bolts, provided the bolts have been tightened up 
sufficiently. 

I should be glad if Mr. Schuster would amplify his 
statement, as it does not seem so “‘ obvious ” to me. 

To illustrate the point, take a bottom end of a double- 
acting engine, and assume that stiff springs are fitted 
underneath the heads of the connecting-rod bolts, the 
load on these springs, when the bolts are tightened being 
1} tons each, and their compressed length to be lin. 

If, now, a tension load of 2 tons be applied to the rod 
the brasses will not part company, because they are held 
together by a force of 3 tons, and, therefore, the length 
of the springs will not be affected. 

As the length of the spring remains constant at lin. 
it is clear that the load on the spring has been neither 
increased nor reduced. 

We may apply this reasoning to the bolts themselves 
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when fitted in the normal way, without springs, because, 
after all, a bolt is merely an extremely stiff spring, provided 


it is not stressed beyond its limit of proportionality. 


The attached sketch will help to make the reasoning 
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clear, and perhaps Mr. 
to set forth his views at greater length. 
Ipswich, May 12th. 


G. HENDRY. 


THE TYRANNY OF ACCOUNTS. 

Srr,-—“* An Engineer,” writing in your issue of the 5th 
inst., asks for the help of an authority on works account- 
ancy as to the advisability of a costing system which 
entails infinite detail work for items of very small intrinsic 
value. I do not pretend to be an authority, but there are 
one or two points in his letter which I should like to 
answer. 

No accountant will dispute the fact that the expense 
of a costing system must be covered by results, and it is 
‘lear that in some cases, in order to reduce detail work, 
pence, shillings, and even pounds may be disregarded. 
But when these small items run into thousands, it may be 
expedient to cost even to fractions of a penny. 

It is dangerous to criticise any costing system without 
having full knowledge of all the details, but the example 
that ‘‘ An Engineer ”’ quotes of small oddments, each 
being dealt with separately, certainly appears to be a case 
of over-accuracy in detail, a thing which even an account- 
ant will admit to exist. I would suggest that the following 
method of dealing with these small items might remove his 
main criticism :— 

I am assuming that the works that the writer had in 
mind are those of a large engineering firm, doing various 
jobs to contract, but all of which are more or less of a 
similar nature, each requiring a number of small details. 
[t. will still be necessary to have individual requisitions for 
the small parts required, though one requisition may 
cover a number of parts for one job. In due course these 
items will be delivered to stores, and from there issued to 
the particular job. After this, however, the system is 
simplified. From past experience it should be known 
what the approximate cost of these small parts for each 
particular job is, or a figure may be arrived at by taking 
a percentage on the total cost. This amount is debited to 
the job and a total account for these small parts credited. 
The total account will be debited from time to time with 
the expenses of the manufacturing shops applicable thereto. 
These will consist of items of direct cost, such as materials 
and wages, and items of works oncost, such as foremen’s 
wages, power, lighting, depreciation of plant and tools, 
and similar overhead expenses. At the end of the year, 
unless a very accurate approximation has been made, 
there will be a balance on this account, either to the 
credit or debit, which must be dealt with in the same way 
as a similar balance on the General Works Oncost Account. 
This will provide data for the following year, and will show 
whether the inclination has been to overestimate or under- 
estimate the amount to be charged to each job. 

In this brief explanation I do not pretend to have gone 
into all the necessary detail, but I hope I have set out the 
basis of a system which I think would work satisfactorily 
in practice. It is only through actual experience that a 
system of costing can be set up which is both economical 
and at the same time sufficiently accurate for the purpose 
required. 

In due justice to text-books on costing systems, from 
my own experience the authors are all careful to point out 
that a costing system must be adapted to suit the nature 

of the works it deals with, and that a rigid and inflexible 
system may lead to unnecessarily high expense, not 
justified by the results. Every system must be treated on 
its own merits, and it will be usually found that no two 
systems are exactly alike, however similar the works 
may be. 

One further point must be kept in mind. Whatever 
system of cost accounts is adopted must be adopted 
properly. A rough system may appear to give excellent 
results, and, in fact, may actually give correct ones, but 
there is no way of checking them, No modern firm would 


think of keeping its financial books on the single-entry 
system, but far too many are content to keep their cost 
accounts on this basis. 


It is better to err on the side of 
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over detail rather than under detail, since, in the latter 
case the information given may be hopelessly inaccurate, 
and not only will the whole expense of the costing system 
be nullified, but the engineering department will be work- 
ing on incorrect data. 

It is often the fault of the cost accountant that the 
system requires infinite detail, but it is only natural that 
he should institute a system which necessitates accuracy 
to the last detail, as he is presumably responsible for the 
results. But the engineer also has his faults. Until 
recently engineers have paid little attention to cost 
accounts, and even now many of them find it difficult to 
understand what appears to be the quite unnecessary 
fussiness of accountants over small amounts. But with 
proper collaboration between the accounting department 
and the engineering department, it should be possible to 
arrive at a costing system which satisfies the avidity of 
the accountant for accuracy and the eagerness of the 
engineer for economy. 


May 15th. CHARTERED ACCOUNTANT. 


EARTH RESISTANCE OF TRANSMISSION LINES. 


Srr,—The author of the article published in your issue 
of April 28th appears to overestimate the difficulty of 
disconnecting the earth wire when measuring the resist- 
ance of the tower footings. When earth wire suspension 
clamps are used it is quite a simple matter to slip a piece 
of rubber or wood between the shackles supporting the 
clamp and thus insulate the E.W. 

It is interesting to extend the author’s formule to the 
ideal case of sn infinitely long transmission line. 





foe.) BS = 4 
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Let « be the resistance to earth of point a. 


a ae See 
Then <* R? mi or 
Whence v+ra2—Rr=0, 
r+Vr+4Rr (1) 
and ~ TA 


The resistance to earth at point P, X is then given by 
Pes 
Se Bey 
_ R(r+2) 
(2 R+r+2) 
Now R is usually large compared to r and x, so that we 
can write approximately 


x (2) 


or 


+VY/Rr 
r, VRr 


2 "@-3 
According to this calculation, the earth resistance 
depends largely on the conductivity of the earth wire. 
The method of calculation used is to some extent approxi- 
mate, since the path of the earth currents runs very deep, 
whereas in determining footing resistances the path is 
shallow. For lightning transients the apparent impedance 
of the earth wire is likely to be considerably greater than 
the actual ohmic resistance. 

The figure of 1 to 2 ohms for footing resistance seems 
very low. Figures given by Mr. W. Fennell in the current 
issue of the Electrical Times confirm the present writer’s 
experience that resistances of 7 ohms or so are more usual, 
and that in certain districts double that figure is not 
unusual, An interesting point which the writer has found 
is that resistances for both concrete and grillage footings 
seem to differ little under similar conditions. 

It is unfortunate that so little is known of the effect of 
earth resistance on the actual operation of transmission 
lines, and there appears to be little advantage in attempting 
to determine tower footing resistances except in a general 
way or in so far as this is necessary to comply with 
regulations. 

Manchester, May 15th. 


(3) 


(4) 


and 


A. H. D. M. 


THE MIDLAND COMPOUND LOCOMOTIVES. 


Srr,—May I direct your readers to an article which 
appeared in THE ENGINEER for December 17th, 1909 ? 
The article was written by Mr. Deeley to describe the 
work of the engines then in service, and as he had built 
nearly all of them himself we may be sure that nothing 
was omitted which could be said in their favour. Yet the 
net result was merely a claim that, as compared with 
other engines doing similar work, the compounds showed 
an economy in coal consumption of 7} per cent. In view 
of the fact that the other engines were considerably smaller 
and cheaper, and had a much lower steam pressure, this 


sideration. THe ENGrIngER for November 20th, 1891, in 
an article describing the Crewe engine ‘‘ Greater Britain,” 
said: “‘ We doubt that so heavy a train has ever before 
been hauled at the stated speed with so low a consumption 
of coal.”” Yet after a short and inglorious career, “ Greater 








Britain ”’ went to the scrap he sap, and now there i is “* none 
so poor to do him reverence.’ 
W. B. THompPson. 
London, 8.W.1, May 13th. 
Literature. 


SHORT NOTICES. 


Industrial Electric Control Gear. By W. H. J. Norburn. 
London : Sir Isaac Pitman and Sons, Ltd. Price 10s. 6d.— 
Many kinds of control gear suitable for industrial electric 
motors are dealt with in this book, which also covers 
certain t! which searcely seem to come within the 
scope of the title, such as induction regulators and field 
regulators for electric generators. To a large extent it 
is descriptive, and many of the illustrations will be 
familiar to those who collect and study manufacturers’ 
catalogues, but the author also provides a good deal of 
general information which can scarcely fail to prove useful 
to those who may have to solve industrial electrification 
problems. A chapter on theoretical considerations 
describes the functions of starting and protective 
’ paratus, and paves the way for more detailed study 

the subject. Both A.C. and D.C. control equipment 
is considered, but the design of starters, &c., is almost 
entirely neglected. There are no calculations or intricate 
theoretical discussions, which are difficult for purely 
practical people to understand. Even the problem of 
improving the power factor of A.C. motors is dealt with 
without the use of a single vector diagram. Apart from 
the descriptions and illustrations of control gear, made 
by many firms, the designer of this apparatus will find 
little in the book to interest him. It has been written 
mainly with the object of assisting the buyer who has to 
determine what apparatus will best suit the application 
he has in mind; the maintenance engineer whose duty 
it is to understand the principle and construction of ail 
the équipment under his charge, and the student who is 
endeavouring to acquire general electrical knowledge. 





Electrical Engineering Laboratory Manual. By Dr. 
S. P. Smith. London: Oxford University Press, 
Humphrey Milford. Price 3s. 6d.—This is a book for the 
use of electrical students and has special reference to 
laboratory work in technical schools. The experiments 
described are intended to illustrate the theories under- 
lying design and construction, and methods used in practice 
for the control and regulation of electrical machines and 
transformers. Commercial tests of efficiency, general 
performance, and temperature rise, carried out as far as 
possible in accordance with British Standard specifica- 
tions, are dealt with. The book is the outcome of the 
efforts of the whole of the staff in the Department of 
Electrical Engineering of the Royal Technical College, 
Glasgow, which has three large electrical engineering 
laboratories, and brief reference is made in the preface 
to their organisation and equipment. Many diagrams 
of connections relating to both A.C. and D.C. machines 
are given, and many instructive tests are described. 


Electric Wiring for Lighting and Power Installations. 
By Arthur L. Cook. London: Chapman and Hall, 
Ltd. Price 18s. 6d.—The third edition of this book, 
originally published in America in 1916, has, to a large 
extent, been rewritten in consequence of many changes 
in electric lighting practice and in the National Code, 
but the subjects covered are substantially the same as 
in the earlier editions, namely, electric lighting and power 
systems, and interior wiring for their supply. Although 
the book naturally appeals more particularly to those 
concerned with American practice, it is not devoid of 
interest to others seeking a general knowledge of the class 
of work described. Apart from the alterations found 
necessary for the reasons mentioned, two of the original 
chapters on are lamps and outdoor lighting have been 
omitted, but a new chapter on the earthing of circuits 
has been added. 


BOOKS RECEIVED. 


Power Planis on Metal Mines. By F. 
London: Mining Publications, Litd., 
House, E.C.2. Price 5s. net. 


The ‘* Electrician’? Annual Tables of Electricity Under- 
takings, 1933. London: Benn Brothers, Ltd., 154, 
Fleet-street, E.C.4. Price 10s. net. 


Th Performance of Propeller Fans. 
Ohio: Engineering Experiment Station, 
University, Columbus. Price 25 cents net. 
Estimating for Mechanical Engineers. By W. V. Seear. 
London: The Draughtsman Publishing Company, Ltd., 
96, St. George’s-square, S.W.1. Price 3s. net. 


Commercial Motor Road Transport. By L. M. Meyrick- 
Jones. London: Sir Isaac Pitman and Sons, Ltd., 
Parker-street, Kingsway, W.C.2. Price 15s. net. 


The Empire Municipal Directory and Year Book, 
1933-34. London: The Sanitary Publishing Company, 
Ltd., 8, Breams-buildings, E.C.4. Price 12s, 6d. net. 


Aero Engines. Vol. I.: Thermo-dynamics, Combustion, 
Cooling, Testing. By John D. Frier. London: Charles 
Griffin and Co., Ltd., 42, Drury-lane, W.C.2. Price 10s. 
net. 

Description of a System Introduced in the Stores Depart- 
ment of the Hast Indian Railway. By F. G. 8. Martin 
and A. R. A. Hare Duke. Calcutta: The Manager, 


A. W. Thomae. 
724, Salisbury 
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7} per cent. was very faint praise indeed. 
Coal consumption is only one item that needs con- 
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New Combination Turret Lathe. 


Tue firm of H. W. Ward, Ltd., of Birmingham, has 
recently added another combination turret lathe to the 
range of such machines it manufactures, and we illustrate 
the new production in an engraving on this page. It has 
a neat and sturdy appearance in keeping with modern 
ideals in machine tool design, and as far as is possible on a 
lathe of this length, the controls have been centralised. 
With this object in mind the designers have duplicated 
some of the levers so that the operator has complete control 
from any position. The machine is termed the No. 13 
combination turret lathe, and the particulars included in 
the table below give in brief its leading dimensions and 
some idea of its capacity. 
28in. 

Thin. 
Sixteen 


Swing over bed covers. Ps 
Diameter of hole through spindle =. 
Number of spindle —.. in each direction. 
Range of spindle speeds : 

For normal work 

For high-speed work .. 
Swing over steel cross slide . 
Length of automatic feeds to saddle ; 
Admits between spindle nose and turret face 
Number of automatic feeds to saddles and 

cross slide aa 
Range of feeds 


7 to 225 r.p.m. 
14 to 450 r.p.m. 
18}in. 

8lin. 

98in. 


Forty-eight 

5e vate per lin. (0- 200in. per rev.) 
‘to 656 cuts per lin. (0-0015in. per rev). 
Net weight of lathe without equipment . . 10 tons 


Taking the headstock first, those familiar with earlier 
productions of the firm will notice that the operating levers 
have been brought to the front, so making them easier for 
the operator to reach from the working position. All these 
levers are connected with the main driving clutch and 
the first movement disengages that device so that the sliding 
gears can be shifted with a minimum of effort. As usual, 
a plate on the side of the head gives information as to the 
speed with the levers in any particular position. Three 
other levers, one each on the headstock, intermediate 
saddle, and turret saddle, also disengage the main clutch. 
Sliding, surfacing, and screw-cutting motions, all of them 
reversible, are obtainable from the intermediate saddle 
and, in addition, there are quick traverse and longitudinal 
power traverses in each direction. On the apron itself a 
selection of sixteen feed changes is available in any of the 
three ranges provided by the gear-box at the left-hand end 
of the bed, which alters the speed of the feed shaft. Thus 
in all there are forty-eight rates of feed in either direction, 
ranging from 0-200in. to 0-0015in. per revolution of the 
spindle. The same range of feeds is available at the turret 
saddle. Quick power traverse is here also available in 
either direction. The turret can be rotated in either direc- 
tion by hand. Driven automatically, it rotates clockwise. 
For the sake of safety this motion is obtained through 
lightly loaded friction clutches, so that should any pro- 
jecting tool holder come in contact with the workman or 
any part of the lathe no harm is done either to man or 
machine. One of the features of this turret saddle is the 
leader nut arrangement, which allows it to be directly 
traversed from the lead screw so that several ‘ pitch- 
controlled ” cuts can be taken with a self-opening die head. 

It is interesting to observe that the quick power traverse 
shaft—situated at the back of the lathe—is driven by an 
independent electric motor through a worm reduction 
gear. The force feed lubricating pump and the coolant 
pump are also driven from this shaft through roller chains. 

The majority of machine tool makers conduct a series 
of tests on all new machines, not merely for the purpose of 
discerning their capabilities, but also, we believe, to a large 
extent, to protect the reputation laboriously built up 
during years of production. In the table below we are 
able, by the courtesy of the makers, to give the results of 
some of the tests carried out on the machine just described. 
Although the makers suggest that for normal requirements 
a 35 or 40 H.P. motor would be sufficient, for these tests 
the machine was operated by a 100 H.P. motor driving 
through gearing, and the figures of H.P. absorbed are 





sufficient warranty of the high factor of safety in every 
part of the design. 
Class “DD” 
steel, 
195 
Brinell. 
64 
5 


Cast 
iron, 
187 
Brinell. 
44 


Cast 
iron, 
187 
Brinell. 
158 


s 


External diameter, in. . . 
Depth of cut, in. ‘ 
Peripheral speed on ex- 
ternal diameter, feet 
per minute . . 
Feed in inches per minute 
Cubic inches of metal per 
minute . . 
Horse-power ; 
Cubie inches per “HELP... 
minute . 


509 
105 


4-8 








British Oil Engine Design. 


In the course of a paper read before the Institute 
of Marine Engineers on Tuesday, April 25th, Mr. W. S 
Burn, of Richardsons, Westgarth and Co., Ltd., reviewed 
the progress which has been made during the last ten 
years in the design and operation of British two-stroke, 
double-acting marine oil engines, and showed that con- 
siderable advances had been made in space occupied, 
reduced weight, and lower fuel consumption. The present 
fuel consumption was, he said, 7 per cent. better than 























low as 1-5: 1, which was, he contended, a greatly reduced 
figure compared with that of only a few years ago. The 
author went on to describe the progress made in the 
development of the R.W. engine, and stressed the desir- 
ability of high average efficiency as distinct from high 
maximum shop test figures. The original single-cylinder 
experimental R.W. double-acting, two-stroke engine 
begun seven years ago has been re-erected and brought 
completely up to date with a completely new fuel injection 
system, contro] gear, and mancuvring gear in line with 
modern practice, a new composite piston with forged 
steel ends specially adapted to the use of oil for cooling 
with a simplified piston cooling gear, and most important 
of all a new type of cylinder liner arranged to give 
both air supercharging and organised turbulence. 

The new maximum rating has been raised from 750 
B.H.P. per cylinder at 90 r.p.m. to 1250 B.H.P. at 115 
r.p.m., and at the same time the mechanical running has 
been considerably improved in spite of the greater output. 
A complete six-cylinder engine of 7500 B.H.P. at 115 
r.p.m., even with the heavy scantlings adopted, weighed 
only 1161b. per B.H.P. The way in which piston-rod 
difficulties were overcome was described and an interesting 
account given of the advance made in the design of combus- 
tion chambers, scavenging systems, and airless injection 
systems, fuel pumps, and control gear. With regard to 
air charging, Mr. Burn indicated the desirability of separat- 
ing the three functions of scavenging, extra air charging, 
and turbulence, and gave an account of a system combining 
these three necessary components. It is illustrated in 
the accompanying drawing. There is an extra row of ports 
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Exhaust Ports Commence Opening. 
Supercharge Ports blanked 
off by Valve. Scavenge Ports 
blanked off by Piston. 


charge 
Valve. 
Open. 


DIAGRAMS SHOWING SCAVENGING AND 


the best fuel consumptions ten years ago, and weight 
per B.H.P. with heavy scantlings was now only 116 lb., 
The ratio of first cost 


with a more compact engine. 
compared with the latest steam installation was now as 


Exhaust Ports Full Open. 
Ports blanked off by 
Scavenge Ports Full 


Exhaust Ports Closing. Scavenge Ports 
blanked off by Piston. Super- 
charging Ports Open, Admitting 
Whirling Supercharge. 


Super- 


TURBULENT SUPERCHARGE PROCESSES 


for both the top and bottom cylinders. The ports for the 
top cylinder are shown in the diagram. The additional 
ports are arranged slightly tangentially to the cylinder bore 
and are controlled by a suitable flat multi-port slide valve 
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of large port area, but small actual travel which is cam 
and spring-operated from the fuel pump cam shaft. 
\fter the evacuation process is completed and the exhaust 
ports closed, a further additional charge of whirling 
turbulent air is given, which causes the fuel and air to 
be more completely mixed, facilitating the burning of 
any of the more refractory fuel particles and giving, as 
well as a higher specific output, a definitely greater 
factor of safety to the combustion process generally. 

For indicated mean pressures of about 90 Ib. per square 
inch, the amount of scavenge air is the same as that 
previously used, namely, 1-4 to 1-5 times the combustion 
cylinder volume, but the amount of air retained in the 
cylinder is now appreciably greater. 

“In a résumé of possible future developments, it was 
noted that the modern cargo-boat oil-engine installation 
approached very closely that of the steam engine, 
both in appearance and equipment, and especially 
was that the case when an exhaust gas boiler with steam 
auxiliaries was employed. The whole paper is an 
interesting account of practical experiences with various 
sizes of, British-designed and built double-acting, two- 
stroke oil engines, of a type which, in the motor tanker 
‘‘Trania,’? has now seen successful sea service for over 
four years. 








New French Locomotive. 


For the service between Paris and Cherbourg, which it 
is proposed to reduce to four hours with 600-ton trains, 
the Etat has recently introduced the “‘ Mountain ”’ type 
locomotive, which is illustrated herewith. Features of 
particular interest in this engine are the adoption of three 
high-pressure cylinders with poppet distributing valves, 
and the employment of an automatic stocker on a grate of 
uo more than 54 square feet (5 m.*). In America it is held 


on the second axle. The coupling-rod between the second 
and third axles on the off side is in the form of a hinged 
triangle, the apex of which drives a crank on a short 
horizontal shaft, which operates the Renaud valve gear, 
through a second shaft running forward, to which it is 
coupled by bevel gearing. The mechanism of the valve 
gear itself is indicated by the accompanying sketch. All 
the valves are closed by springs and opened by 
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short levers which are moved by cams. The cam 
shaft, which is rotated by, the mechanism just mentioned, 
is slotted to receive the cam members A. In each of these 
members there is a rectangular opening which accom- 
modates a triangular cam B fast on a shaft C, which does 
not rotate with the cam shaft. It can, however, be moved 





through part of a circle by the control shaft D and the 





rises in the chamber and as it reaches the rim is blown over 
the grate by steam jets. 

An interesting point about the tender is that it is carried 
on roller bearings, and that the tank is of welded con- 
struction. The tender carries 34 cubic metres of water (say, 
7500 gallons), and about 11 tons of coal, and weighs loaded 


about 78 tons. A water pick-up is fitted. The engine 
weighs about 128 tons, making a total of about 206 tons. 
The tractive effort is given as 33,346 kilos., and the horse- 
power as 2766. 








ALCOHOL AS MOTOR FUEL. 


Eruyt or grain alcohol can be used as a substitute for 
petrol in automobile engines, although such engines 
cannot be started cold with alcohol alone in freezing 
weather. When used in the same engine, petro] and alcohol 
will deliver about the same maximum horse-power. Since 
alcohol contains less energy than petrol, the engine, when 
suitably adjusted to give maximum horse-power with 
each fuel, will require about 14 gallons of alcohol to equal 
1 gallon of petrol in total power output. When alcoho! 
is mixed or blended with petrol, there is for each blend 
some temperature below which the mixture will separate 
into layers, the upper layer being mainly petrol and the 
lower layer mostly alcohol. The smaller the proportion 
of alcohol in the blend and the greater the content of 
water in the alcohol used, the higher will be the tempera- 
ture of separation. Thus, using commercial 95 per cent. 
alcohol, mixtures containing less than 25 per cent. of 
alcohol will separate at ordinary temperatures. 

To make alcohol-petrol blends containing less than 
10 per cent. of alcohol, it is necessary to use absolute 
alcohol or to add some blending agent, such as ether, 
acetone, aromatics, or higher alcohols. If such mixtures 





collect small amounts of moisture by leakage or “ sweat- 
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that 70 square feet can be stoked by hand, but probably 
the conditions are less onerous than in this case. 

The boiler of this French engine has nearly 4000 square 
feet (278-35 m.*) of heating surface and a superheater sur- 
face of about 920 square feet. The working pressure is 
285 lb. per square inch, and two of the cylinders, outside, 
are 2lin. by 30in., and the third, inside, 22}in. by 25fin.; 


FRENCH STATE RAILWAYS MOUNTAIN TYPE LOCOMOTIVE 


gearing indicated. Thus by altering the position of the 
triangular cam B the sequence of events in the cylinder 
may be modified. 

The fire-box is of copper, and has the now familiar com- 
bustion chamber projecting into the barrel of the boiler, 
giving it a maximum length of 12ft. 9in. (3-915 m.). 
The tubes are about 20ft. 8in. (6-3 m.) long; thirty of 














ETAT MOUNTAIN TYPE LOCOMOTIVE 


all the cylinders are therefore. of approximately the same 
capacity. The driving wheels are 6ft. 4}in. (1-95 m.) in 
diameter. 

The crank pins are arranged at 120 deg. to each other, 
but the crank for the inside cylinder is on the leading 
driving axle, whilst the pins for the outside cylinders are 





them are 5-5in. diameter inside, twenty 2in., and ninety- 
one 2}in. The superheater has thirty elements. The 
stoker is of the Du Pont Simplex type ; that is to say, the 
coal is transferred from a trap in the tender by a worm, 
rotated by a small steam engine, to a vertical open-topped 
chamber in the fire-box just under the fire door. The coal 





ing ’’ of tanks, they will separate into two layers, with the 
alcohol at the bottom. Under these conditions, carburetter 
trouble would be experienced and starting might be im- 
possible in cold weather. The development of more effi- 
cient blending agents may reduce the tendency of absorbed 
moisture to cause separation of alcohol-petrol blends. 
Blends of alcohol and petrol containing less than 15 per 
cent. of alcohol sometimes can be substituted for petrol 
without readjustment of carburetters. These blends give 
leaner fuel-air mixtures than petrol alone; hence if the 
carburetter is adjusted for an over-rich mixture, as is 
commonly the case, the alcohol blend substituted for petro! 
may give equal fuel economy. 

Alcohol is an anti-knock fuel and alcohol-petrol blends 
knock less readily than the same petrol without the 
alcohol ; therefore they can be used in high-compression 
engines. Alcohol and fuels containing alcohol may be 
corrosive to some metals used in fuel tanks and fuel 
lines, although not sufficiently so to prevent the use of 
such fuels in cars as they are now made. New fuel systems 
designed for use with alcohol-petrol blends should be made 
from metals not subject to this corrosion. Ethyl alcohol 
can be made from grain, potatoes, molasses, or from various 
vegetable by-products. It can be made also from natural 
gas and from by-products of the distillation of petroleum 
or coal. To produce 1 gallon of alcohol requires about 
25 lb. of either grain or molasses; hence the cost per 
gallon of alcohol from these sources can hardly be less 
than the cost of 25 lb. of grain or molasses. This permits 
@ comparison between the cost of alcohol and petrol. 
In certain countries the cost per gallon of petrol consider- 
ably exceeds that of aleohol. Under such conditions the 
use of alcohol-petrol blends for fuel purposes is econo- 
mically justified, provided the technical difficulties are 
satisfactorily met.—U.S. Bureau of Standards. 








A GLASS-BRICK building is being erected at the Chicago 
Century of Progress Exposition by the Owens-Illinois 
Glass Company. It is built of various coloured blocks 
and is 100ft. long by 60ft. wide, and is surmounted by a 
tower 50ft. high. In addition to walls of glass, the roof 
is insulated by glass wool. Glass pillars are used in front 
of the tower. The doors and windows are of aluminium 
and the walls are in sections set at angles to one another 
to enhance the colour effect. In the blocks of the more 
decorative type a vitreous paint is fused on during manu- 
facture ; in other blocks colour is achieved by mixing 
paint with the factory-applied cement coating. The 
exposed or weather side of the block is in all cases leit 
plain. The translucency of the blocks, which admits 
diffused light to the building, at the same time permits 
the reflected light from the coloured surfaces to be diffused 
throughout each block, producing a pattern that changes 
continuously with the observer’s perspective and with 
variations in interior lighting conditions. 
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An Unusual Cargo Ship. 


A NOTEWORTHY achievement has been accomplished by 
the Caledon Shipbuilding and Engineering Company, Ltd., 
of Dundee, in the completion of the new steamer “ Fiona,” 
for which the ‘contract was placed by the Colonial Sugar 
Refining Company, Ltd., of Australia, at the latter end of 
October last year. 

After very satisfactory trials the ship has now been 
handed over to the owners, her building having occupied a 
period of less than six months. Seeing that this period 
extended over the winter months, in which some very bad 
weather was experienced, and taking into account that 
no overtime was worked, it will be considered a smart 
performance. 

The ‘“* Fiona *—see above—has been specially designed 
for the carriage of sugar and molasses in bulk, and her 
leading dimensions are as follows :—Length, 285ft.; 
breadth, 44ft.; depth, 29ft. 4in. to shelter deck; dead- 
weight carrying capacity, 3500 tons ; draught, 20ft. 6in. 
She has been constructed to the highest class of Lloyd’s 
Survey and the crew spaces, lifeboats and life-saving 
appliances are all designed to the requirements of the 
Board: of Trade and the Australian Commonwealth 
Navigation Act. She is of the shelter deck cargo type, 
with the machinery fitted aft, the molasses being carried 
in topside wing tanks and transverse tanks under the main 
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SECTION THROUGH HOLD oF S.S. ** FIONA” 


deck, while a cellular double bottom is fitted all fore and: 
aft for ballast purposes. A hold section indicating the 
disposition of the tanks is reproduced herewith. 

The three holds for general cargo are equipped with 
modern handling appliances consisting of twelve 5-ton 
derricks and one 20-ton derrick operated by eleven oil 
bath steam winches of Clarke-Chapman design. The same 
firm supplied the warping winch aft. The pump room is 
arranged amidships and is equipped with steam molasses 
pumps in duplicate, while a complete system of pipe lines 
is arranged between the molasses tanks and the pumps to 
enable the liquid to be loaded and discharged. Insulated 
provision chambers have been included, thé refrigerating 
machinery being supplied by J. and E. Hall, Ltd., of 
Dartford. 

The steam steering gear is of the Hastie double-acting 
horizontal type and is controlled from the bridge by 
telemotor gear of MacTaggart Scott’s manufacture. 

The vessel is equipped with an Oertz type of rudder, 
which was constructed by the builders to the designs of 
the Oertz Rudder Company. The propelling machinery 
was installed at Dundee and was built by the North- 
Eastern Marine Engineering Company, Ltd., of Wallsend- 
on-Tyne, and comprises a single set of triple-expansion 
steam engines with two single-ended cylindrical multi- 
tubular boilers equipped with North-Eastern superheaters. 

On the trials, which took place off the river Tees, the 
vessel attained a speed of 124 knots, which is well in excess 
of the contract. Immediately after the trials the “ Fiona” 
sailed for Australia vid the Panama Canal. 





New ,Rotary Pump. 


THE rotary pump illustrated by the accompanying 
engravings is suitable for a variety of duties, and has 
been specially designed for pumping fluids lacking in 
lubricating properties. For this purpose it is so arranged 
that the rotors, the usual shape of which may be seen from a 














THE “‘HOWARD’*’ ROTARY PUMP 


line engraving, are a clearance fit within the casing, while 
there is also clearance of very small dimensions between 
them. Gearing to keep the rotors in their correct relative 
positions is, of course, provided. It is claimed that 
within these clearance spaces a film of fluid is formed as 


a result of the high speed of rotation, and that this film 
acts as a seal and effectively prevents leakage, even at 
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NORMAL ARRANGEMENT OF ROTORS 


considerable pressures. Originating in Austria, and 
developed in that country and in Italy, the pump is now 
being manufactured for the Howard Rotary Pump Com- 
pany, Ltd., by the Howard Pneumatic Engineering Com- 
pany, Ltd., of Eastbourne. Several designs for a variety 
of duties are available and a high-pressure water pump is 





illustrated. As a rule the body and end covers and the gear 
case are made of cast iron, while the rotors, which, after 
accurate machining, are dynamically balanced, may be oj 
gun-metal or cast iron, according to the nature of the fluid 
to be pumped. The smaller sizes of pump run at consider. 
able speeds. No 3, forinstance, capable of pumping against 
150 lb. per square inch, will run at 1800 r.p.m., and delivers 
about 45 gallons per minute. The iargest size, with lin. 
branches, running at 500 r.p.m., delivers 500 gallons per 
minute. Besides the two engravings already men. 
tioned, in another we record the results of tests on a No. 3 
pump performed in the works of W. H, Allen and Sons, 


NOTE. Tests were Carried Out on Water 
Pump was Run at 1400 R.P.M. 
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Ltd., of Bedford, working with water as a fluid. It will 
be noticed that at 1400 r.p.m.—rather lower than the 
maximum at which this pump may be run—the overall 
efficiency rose to 63-5 per cent. against a pressure of 100 Ib. 
per square inch, and that the mechanical efficiency reached 
81-5 per cent. The head-delivery curve is very nearly a 
straight line, the quantity discharged falling as the head 
rises. This characteristic was to be expected, since with 
the higher delivery pressures the volumetric efficiency is 
bound to decline. The horse-power absorbed varies pro- 
portionately with the delivery head. 








A Low Voltage Switchgear Testing 
Transformer. 


THe switchgear short-circuit testing plant put into 
service by A. Reyrolle and Co., Ltd., at Hebburn-on-Tyne, 
three years ago, was originally intended to test circuit 
breakers rated up to 1,500,000 kVA, with three-phase 
current at pressures from 3300 volts upwards. Space 
was reserved for the provision of a low-voltage trans- 
former when conditions demanded it, and in 1932 it was 
decided that it should be installed. The increasing demand 
for short circuit tests on low-voltage equipment, such as 
440-volt circuit breakers, fuses, and contactors, was one 
of the circumstances which led the firm to decide that the 
provision of the transformer should not be further delayed, 
whilst another was that experience gained while testing 
high breaking capacity 6600 and 11,000-volt circuit 
breakers showed that a low voltage would be of consider- 
able advantage in the way of testing the ability of the 
gear to withstand the high electro-magnetic forces set up 
by the short circuit currents. 

While it was found that the strength of breaker 
enclosures was adequate for breaking the rated kVA, 
the mechanical construction of contacts and other current - 
carryi was not always sufficiently robust to with- 
stand the electro-magnetic forces due to making the 
circuit, or to straight-through instantaneous currents. 
The effects of the distortion and chattering of these parts 
when tested at full voltage are that very severe stresses 
are imposed on the expensive testing constructions, 
and the testing alternator is subjected to exceptionally 
heavy duty. With the same testing currents at low 
voltage, however, the mechanical strength of current - 
carrying parts, operating mechanisms, &c., can be tested 
and be proved to be satisfactory with comparatively 
low kVA, and the stresses on both the test enclosure and 
alternator are reduced. ; 

The new transformer, which is shown in the accompany- 
ing illustrations, was designed and constructed to the 
specifications of A. Reyrolle and Co., Ltd., by C. A. 
Parsons and Co., Ltd., who also built and installed the 
test alternator and the original bank of high-voltage 
transformers. The new transformer has two windings 
per phase, which can be coupled in series or parallel, 
whilst the phases can be connected in delta or star, sv 
that, by suitable combinations, pressures of 440, 760, 
880, and 1520 volts may be obtained. Variations in the 
connections are made by means of links, the external 
conductors being differently grouped for each combina- 
tion. When the impedance of the transformer is added 
to that of the low-voltage circuit through the test 
apparatus, appropriate to each grouping of the windings, 
the same symmetrical R.M.S. current, namely, about 
120,000 ampéres, is obtained at the pressures of 1520, 
880, and 760 volts, and about 80,000 ampéres at 440 volts. 
With a totally asymmetrical short circuit a maximum 
peak current of 310,000 ampéres is obtainable in the first 
half-cycle on one phase. 
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The transformer is of the shell type, and the massive 
construction and bracing required to withstand the forces 
set up by the very heavy currents are shown in the right- 
hand illustration, which is from a photograph taken in 
the makers’ works before the transformer was placed 
in its tank. Despite the exceptionally strong construction, 
however, it is essential that there should be means of 
ascertaining whether any movement of the windings 
occurs, and for this purpose the three indicators, to be 
seen on the top plate in the left-hand picture, have been 
provided. The removal of the transformer from its tank 
for inspection is a long and tedious job, for it entails 
dismantling the somewhat complicated link connections 
mounted on the top of the tank, but by the provision of 
these special indicators any movement of the windings 
can readily be detected. We are informed, however, that, 
although approximately 200 tests have been carried out, 
apart from the movements occasioned by the windings 
settling down, no other movements have occurred. 








Combination Spring Washer. 


WE illustrate herewith a new form of spring washer, 
combined with a brass protecting ring, which has been 
submitted to us for inspection by Richard Frischmuth, 
of Berlin-Siemenstadt Strasse 90 No. 22. As the drawing 
clearly shows, the washer of hardened steel is a simple 
split ring, with sharp offset ends which, when compressed, 
bite into the under surface of the nut and the surface of 
the material, and prevent the slackening off of the nut. 
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The device differs, however, from a familiar type in that 
the spring washer is enclosed in a brass protecting ring. 
When the inner washer is fully compressed the nut finds an 
extended bearing surface on the brass ring, which also 
helps, it is claimed, to prevent the entrance of moisture 
or water to the threaded part of the bolt or stud, and, 
in thé case of electrical connections, gives a more effective 
contact. Should the inner ring break, an unusual happen- 
ing, it is held in position by the retaining ring. 








A Portable Trench or Sump Pump. 


THERE are many instances during the winter months, 
and also where excavations are taken out in close proximity 
to water-bearing ground, where considerable trouble and 
delay is met with through flooding, and it is for such con- 
ditions as these that the new portable pump, made by 








Broom and Wade, Ltd. of High Wycombe and illustrated 
by a line engraving, has been designed. It is air-operated, 
suitable for use with any portable compressor or other 
compressed air supply, and is claimed to be highly efficient, 
simple to use, and very compact for the duty it performs. 
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All the working parts are enclosed and kept to a 
minimum number, so that frictional losses are very small. 
Wear, the makers state, is practically non-existent, 
except upon four small rotor blades, which have a con- 
siderable life and are both inexpensive and easy to renew. 
One of the features of the pump is that it can be handled 





by an inexperienced operator. A boy can easily attach 
it to a length of hose, turn on the air, and lower it into the 
trench or sump to be emptied, when it will maintain a 
steady pumping rate according to the head against which 
the water has to be lifted. Its range is from 10,000 
gallons per hour at low head to 1500 gallons per hour at 
a delivery height of 50ft. Provision is made to prevent 
the pump racing, when not submerged, by a governor, 
which always maintains the impeller revolving at its 
most efficient speed. 

The pump can be easily accommodated along with 
other tools in a hand truck or carried on the portable 
compressor itself, thus making it a most convenient 
and inexpensive item of the contractors’ plant. The total 
weight of the whole unit is 45 lb., and its overall length 
2ft. 3in. 








An Air Filter. 


THe air filter which we illustrate below has recently 
been made by C. G. Vokes, Ltd., of 95, Lower Richmond- 
road, Putney, S.W.15, for a tobacco factory, where it is 
to be used for recovering the exceedingly fine dust coming 
from cigarette machines. In principle, it follows the 
Vokes’ system of using accordion-pleated fabric supported 
on wire mesh to provide a very large area of filtering 
medium within a reasonable’space. The cloth is mounted 




















VoOKES AIR FILTER 


on sliding drawers, which can be pulled out to shake off 
the dust that accumulates on the outside. Heavier. 
non-adherent dust drops into the bottom of the casing. 
The drawers are held in place by a simple spring-operated 
locking bar, the action of which is obvious. In the case 
under review there are twenty-eight drawers, arranged 
in two groups on opposite sides of the casing. The inlet 
for the air is at the side and the outlet on the top. The 
filter is capable of dealing with 3500 cubic feet of air per 
minute with a back pressure of 2in. water gauge. 








THE differences in absorption, permeability, and 
resistance to freezing and thawing between concretes 
containing and not containing clay were found to be small 
in a series of tests by the U.S. Department of Commerce 
when clay was substituted for either 10 per cent. of the 
volume of the cement or 7} per cent. of the fine aggregate. 
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The Effect of Heat Treatment of 
Welds. 


THE Institution of Mechanical Engineers has issued for 
discussion in writing before May 31st the First Report of 
its Welding Research Committee, prepared by L. W. 
Schuster, M.I. —_ E. From this report. we les the 
following 

Object of the Sona —The Committee has on its pro- 
gramme a study of the various effects that heat treatment 
has on welded pressure vessels, and amongst these is the 
effect on the mechanical properties and the structure of 
the weld metal. It is realised that a study of this effect 
will be a complex matter on account of the large number 
of variables, such as :— 

(1) The carbon and manganese content. 

(2) The quantity of any special elements present. 

(3) The amount of dissolved gases, especially oxygen 
and nitrogen. 

(4) The number of “runs ” of metal and their depth. 

(5) The heat energy given by the arc to the metal, 
and the conditions governing deposition. 

(6) The plate thickness and size. 

(7) The difference in the rate of cooling of the metal 
during heat treatment. 

On account of these variables and the lack of uniformity 
in the method adopted in preparing specimens, past results 
have led to much difference in opinion on the effect of 
heat treatment on the mechanical properties of welds, 
and it was considered that an immediate investigation 
to ascertain the effect was likely to lead to results appa- 
rently contradictory and difficult to analyse. To assist the 
separation of the variables and to allow of the interpreta- 
tion of results with greater confidence it was decided that 
a preliminary investigation was first required, in which a 
series of specially prepared electrodes, with cores of 
graded composition and coverings that gradually reduced 
atmospheric contamination, should be used. The welds 
were to be designed specially and made under known con- 
ditions in plate of standard quality, and the tests were to 
be raade on the individual runs of metal. 

Such a preliminary investigation would be abnormally 
lengthy and costly if a full range of mechanical tests were 
employed, and great difficulty would be experienced in 
cutting out specimens of suitable size from the various 
runs of metal. The conclusion was therefore reached 
that for such a series of tests the Izod test, coupled with 
metallurgical examination, would probably give very 
useful information—that is, if results showed that this 
form of test could be relied upon to give consistent 
figures. 

To test the suitability of the proposed procedure, it 
was decided to experiment first on a trial set of welds 
prepared with a single electrode, and the results obtained 
furnish the object of this report. The investigation is 
being continued and the scope extended to plates welded 
with the full range of electrodes. 

Explanatory Note.—In order to make clear the reason 
for the procedure adopted, the following points should 
perhaps be mentioned. A fusion weld is the result of the 
deposition of several runs of metal; the top run, being 
cooled from the molten state, has a comparatively coarse 
structure, and the whole or a large part of the lower runs 
being refined under ideal conditions, has, in general, an 
exceedingly fine structure. It is clear, therefore, that the 
effect of heat treatment may be very different at the various 
parts of a weld. 

Design of Welded Plates.—To separate the runs of metal, 
two methods of welding plates were adopted, a set of 
specimens being cut from each plate, away from the edges. 
The methods adopted were :— 

(1) Form A designed to represent the coarse metal of 
the top run only. 

(2) Form B designed to represent the fine metal of 
the lower runs. 


In addition, to ascertain whether the test figures from 
the top run of metal would change if the rate of cooling 
of the welded plate was retarded, the form A specimens 
were welded in two different manners :— 


(a) With the plate cold, as in normal practice at the 
commencement of welding. 

(b) With the plate preheated, to represent a plate 
which has become very hot when welded. 

Form of Izod Specimen.—F¥or current practice to be 
truly represented, the method of manufacture kept 
simple, and the cost of welding kept low, an Izod specimen 
with a greater depth than about jin. was not feasible. 
The actual specimens adopted for trial were 10 mm. 
wide by 5 mm. deep, and the depth of notch, though 
otherwise standard, was 1 mm., the standard (120 foot- 
pounds) Izod machine being used. Though the specimens 
are not standard, the results are obviously comparable 
with one another. A particular object of the tests was to 
establish whether— 

(1) Reasonably consistent results are given by similar 
specimens. 

(2) The particular form of specimen makes it possible 
to discriminate, with sufficient sensitiveness, between 
the vatious degrees of toughness that can be induced 
in a given weld. 

Type of Electrode.—For the trial series a high-grade 
covered electrode was used. It was covered with a heavy 
coating of iron oxide and silica in a proportion giving .an 
acid slag, a half lap coating of white asbestos being used 
for convenience of manufacture. Among other ingredients 
the coating contained ferro-manganese for deoxidising 
and adding manganese synthetically to the weld metal. 
The core was of the usual mild steel, containing about 
0-12 per cent. of carbon and 0-5 per cent. of manganese. 

Heat Treatment.—Heat treatments were carried out at 
600 deg., 650 deg., and 920 deg. Cent. With the high- 
temperature treatment especially it was realised that the 
rate of cooling is a vital factor in affecting the structure 
of weld metal and the Izod results. For this reason, cool- 
ing was carried out at several different rates, which were 
kept strictly under control, under conditions that lent 
themselves to ready reproduction if required for future 
series of tests. 

General Remarks on Quality of the Metal.—The weld 





metal was zuqneitenhly clean and free from slag, and in 
only one instance was there evidence that an Izod result 
was affected by defective metal. In general, only a few 
minute oxides were seen under the microscope. The high 
specific gravity of the weld metal, 7:87, gives evidence 
of the general soundness of the metal. 

Analysis of Weld Metal.—Analysis showed 0-020 per 
cent. of nitrogen and 0-078 per cent. of carbon, the drillings 
being taken just away from one end of a weld. Though 
the nitrogen content is small, the micro-structures show 
that this lay partly in the pearlite. The manganese 
content varied between 0-24 and 0:32 per cent. There 
was insufficient material available for further analysis, 
but a similar weld described in an Appendix was free from 
molybdenum, chromium, nickel, titanium, vanadium, 
zirconium, xerium, or uranium, elements that might have 
been added synthetically from the covering of the electrode. 

General Comment on the Consistency of the Izod Results.— 
The consistency of the figures obtained from similar 
specimens is highly satisfactory ; from all the sets of 
specimens treated any difference in result was of moment 
on two occasions only. The difference that then occurred 
would seem to be due to local variability in the quality 
of the metal. Be that as it may, the consistency of the 
results exceeded expectations, and the percentage varia- 
tions were no more than have been found from tests on 
welds made with specimens of standard size. 

in, the sensitivity of the specimens is satisfactory, a 

ratio of 10 to 1 being obtained with the heat treatments 
adop' 
Even though shallow Izod specimens may be unsuitable 
in commercial steels with a comparatively large grain size 
and possibly comparatively large slag inclusions, this does 
not necessarily apply to weld metal (even to an outer run 
that may be considered coarse for weld metal); weld 
metal has a considerably smaller grain size than that 
usually found in a mild steel forging, and the amount of 
included non-metallic matter when the weld is clean is 
smaller than that in the usual commercial steel. If, 
when a weld is tested, slag is visible at the surface of 
fracture, the test result would be valueless, and should, of 
course, be neglected. 

Conclusions (not Necessarily Applicable to Other Welds 
or Other Forms of Test).—({1) The consistency of results 
representing similar specimens and the large difference 
between results given by dissimilar specimens testify that 
the form of specimen used was suitable for the p 2 
No indication was given that the Izod test is other than 
suitable for showing changes that heat treatment may 
bring abcut in weld metal. 

(2) The shock value of the top run is considerably less 
than that of the lower runs. 

(3) The exceedingly good shock value obtainable in 
the bottom runs of a good quality weld metal is largely 
due to the very fine grain structure induced when the 
weld is suitably made. Such a fine grain size can be 
induced in the top run only by a form of treatment that 
cannot be carried out practically. 

(4) If the best results are to be given after a heat treat- 
ment at 900 deg. Cent., the rate of cooling must be as 
rapid as possible. This applies to all the runs of metal, 
but especially to the top run. Though, with a reduction 
in the rate of cooling, there is a falling off in the Izod value 
of a plain carbon steel, the reason is different when nitro- 
genous weld metal almost free from carbon has a lowered 
value. Not only with a slightly retarded rate of cooling 
does any nitrogenous pearlite present in the austenitic 
or partially austenitic form change to the pearlitic form 
and do needles come out of solution in a supersaturated 
ferrite, but, with still slower rates of cooling, the nitro- 
genous pearlite is partially replaced by needles. 

(5) If the metal of the lower runs is heat treated above 
the upper critical range and the rate of cooling is suffi- 
ciently rapid, the original nuclei of the grains are not 
destroyed, and neither is the grain size increased nor the 
Izod value lowered. If, however, the rate of cooling is 
slow, the very fine initial grain size is increased and a falling 
off in the Izod value of the lower runs is expected from this 
cause alone. 

(6) A consideration of, say, a heat treatment in which 
the rate of cooling is of about the same order as that of a 
moderately heavy welded part cooled in air from 900 deg. 
Cent., shows that the Izod value of the top run improves 
markedly, but that the metal of the lower runs behaves 
in opposite fashion. The treatment might therefore well 
result in a fall in the value given by the usual composite 
weld in a }in. plate. An advantage would, however, lie 
in the fact that the coarse metal of the top run, or of a 
backing run at the bottom, ié.e., of either of the parts 
exposed to the greatest bending stress, will be made 
tougher by the treatment 

(7) On the other hand, treatment in which the rate of 
cooling is quicker and corresponds with that of a small 
part, shows that the top run receives a greater benefit 


‘than that just described, and that the lower runs are not 


depreciated. The treatment is therefore of benefit in so 
far as the shock value is concerned. (A weld, consisting 
of three runs, made by a different operator with a similar 
electrode in a }in. plate, gave 13-5 and 9 foot-pounds 
when as received, and 56 and 60 foot-pounds when nor- 
malised with a standard 10 mm. notch. Though the com- 
position of the metal was not identical with that of the 
metal under review, and the results are for this reason 
not strictly comparative, they lend strong support to the 
conclusion just given.) 

(8) Wheré a joint is massive or the depth of the runs 
excessive, the bottom portion of one or more of the lower 
runs is, when welded, not necessarily refined to its full 
depth. It can be concluded, therefore, that a weld in such 
a part when heat treated at 900 deg. Cent. has the residual 
coarse structure removed. For this reason, if the article 
were cooled at a slower rate, benefit might well be con- 
ferred upon the lower runs as well as the top run. 

(9) A mild heat treatment at 600 deg. Cent. for one 
hour followed by a rate of cooling which.is of the same 
order as that occurring when a moderately heavy welded 
part is cooled in air, has no effect on the shock value of 
either the top or the lower runs of this weld metal. Such 
a treatment would, however, be sufficiently drastic to 
remove an appreciable proportion of the internal stress 
in a part of medium size. 

(10) A prolonged heat treatment at 650 deg. Cent., 
followed by a slow rate of cooling causes a small loss in the 
Izod value of all the runs. It is to be concluded, therefore, 





that when a large article is given a snide 
heat treatment to relieve stress there may be a small 
falling off in the Izod value of this particular weld metal, 
but that this will not be serious. The metal of an outer 
run will, however, remain as coarse as it was originally. 

(11) In the practical application of these conclusions it 
is to be borne in mind that with a higher nitrogen content 
the changes in structure may well be more marked than 
those shown by this weld. With quick rates of cooling 
there might be a greater tendency for the nitrogenous 
pearlite to be retained in the austenitic phase, and with 
rates of cooling not too quick, a greater tendency for 
needles to form. 








THE INSTITUTION OF GAS ENGINEERS. 


Tue Seventieth Annual General Meeting of the Institution 
of Gas Engineers will be held at Livecaael from May 30th to 
June 2nd, 1933. The headquarters of the Institution will be 
at the Adelphi Hotel, Liverpool. 

On Tuesday, May 30th, the delegates will ble in the 
Concert Room, St. George’ s Hall, Liverpool, at 10 a.m., when the 
Lord Mayor ot fi pws. so and the chairman of the "Liverpool 
Gas € the sts. Mr. Ralph E. Gibson 
will give his E Presidential eg At 11.15 a.m. the following 

per will be read by Mr. W. Hunter, “The Coke Oven 
Plant at Beckton Gatworks.” After luncheon Dr. W. Beck 
will present a paper on “ Electrolytic Corrosion in Gas Mains,” 
2.15 p.m. A visit to the m.y. “ Georgic”” in Gladstone Dock 
will be arranged for 3.30 p.m. to 6.30 p.m. Tea will be pro- 
vided on board. A Reception and Dance will be held at the 
Philharmonic Hall from 9 p.m. to 2 a.m. 

Business will be s' at 10 a.m. on Wednesday, when 
Professor W. A. Bone, F.RS., will lecture on “ Photometric 
Analysis of Explosion Flames.”’ At ll a.m. a Ds ved on “* Heat 
ing Buildings by Gas”’ will be read by Mr. A. arker. From 
2.30 p.m. to 6.30 p.m. the delegates ‘will visit the works of the 
Liverpool Gas Company at Garston. At 7 p.m. the Council 
Dinner to the President will be held at the Adelphi Hotel, 
Liverpool. At 9 p.m. at the Town Hall there will be a Civie 
Reostaee and Dance by invitation of the Lord Mayor and 
Lady Mayoress of Liverpool. 

On the resumption of business at 10 a. m. on Thursday Mr. 
George Evetts will present a paper on “ Centralised Manu 
facture and Distribution of Gas in Belgium.” At Il am 
Mr. Joseph E. White will read a paper on “ The Development of 
Gas as an Industrial Fuel.” Concluding business will taken 
from 12 noon to 12.15 p.m., after binges the delegates will pro- 
ceed to Southport by motor h will be served 
in the Floral Hall at 1.45 p.m., by invitation of the Mayor. 
A visit to the Crowlands works of the Southport Gas Depart- 
ment will take place at 3.30 p.m. 

Friday will be devoted to a North Wales tour. 

















THE INSTITUTE OF BRITISH FOUNDRYMEN. 


Tue Thirteenth Annual Conference of the Institute of British 
Foundrymen will be held at Cardiff from Tuesday, June 20th, 
to Friday, June 23rd, 1933. At 8 p.m. a Civie Reception will 
take place at the City Hall. On Wednesday at 9.15 a.m. the 
Conference will open at the South Wales Institute of Engineers, 
when Mr. C. E. Williams will deliver a Presidential Address, 
10.30 a.m. The following papers will then be discussed : 
“Mechanised Foundries,” by Mr. F. J. Cook, and ‘ Routine 
Methods for Testing Green Sands,’’ by the Sands Sub-committee 
of the Technical Committee. In the afternoon there will be 
visits to works. The Annual Banquet, followed by a dance, 
will be held at 7 p.m. at the Park Hotel. 

On Thursday morning the Conference will be resumed at 
9.30 a.m., when the following papers will be read and dis- 
cussed :—‘* Alloy Grey Irons,” by Dr. Ing. C. W. Pfaunen- 
schmidt; “‘ Heat Resisting Cast Irons,’ by Mr. E. Morgan : 
American Exchange vig a ‘Alloy Cast Iron,” by Mr. Frank 
Coyle; ‘‘The Anodic Treatment and Dyeing of Aluminium 
Castings,” by Mr. N. D. Pullen; and ‘ Coking Practice in the 
South Wales District,’’ by Dr. W. R. D. Jones. At 12.45 p.m. 
the delegates willleave Queen-street Station for Bristol where 
visits will be paid. At 8 p.m. there will be a Reception at the 
University of Bristol, by invitation of the Principal of the Uni- 
versity College of South Wales and Monmouthshire. 

On ‘Friday a tour through the counties of Glamorgan, Mon- 
mouthshire and Gloucestershire will be made. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Newsury Digset Company, Ltd., King’s-road, Newbury, 
has appointed Messrs. Brackenbury and Leake, 78, George- 
street, Hull, as sole agents for Hull and district. 

ELECTRICAL AND ENGINEERING Propucts, Ltd., of Coastal 
Chambers, 172, Buckingham Palace-road, 8.W.1, inform us 
that Mr. P. N. Rand, M.1.E.E., has joined the board and has 
been appointed joint managing director. 

Wortuinetos-Simpeson, Ltd., on April 28th, elected Mr. 
James T. Graham, general works manager, to a seat on the board 
as a director of the company, in place of the late Mr, T. C. 
Pulman. Mr, Graham has been associated with the firm for the 
past fifteen years. 








LAUNCHES AND TRIAL TRIPS. 


Fiona, steamship; built by the Caledon ress oy | and 
Engineering Company, Ltd., to the order of the Colonial Sugar 
Refining Company, Ltd., ‘Australia ; dimensions, 285ft. by 
44ft. by 29ft. 4in.; to carry sugar and molasses in bulk. Engines, 
triple-expansion, constructed by North-Eastern Marine ae 
neering Company, Ltd.; a speed of 124 knots was attained on 
trial trip, April 27th. 








CATALOGUES. 


GenuRraL Exvecrric Company, Ltd., Magnet House, Kings- 
way, W.C.2.—Leaflet H6520 for electric furnaces and complete 
equipments for nitriding by the nitralloy process. 

Davip Brown anv Sons (HuppERsFIELD), Ltd., Lockwood, 
Huddersfield.—A publication entitled “ The Installation and 
Maintenance of Speed Reducing and Increasing Gears.” 

James Kerru aND BLACKMAN ComPANny, Ltd., 27, Farringdon- 
avenue, E.C.4.—Catalogues G25 on outdoor gas lamps ; G57 on 
rotary compressors for air or 8985 G173 on “Raising and 
Lowering and Traversing Gear”; and V125 on “ Air Blowing 
and Exhausting Fans.” 
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Markets, Notes and News. 


are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of prices of the materials mentioned below will 


f.o.b. steamer. 


British and Continental Steel. 


Although the boom in the non-ferrous metal 
markets has not spread to iron and steel, there has been 
a definite forward movement in business activity in the 
latter department. The improvement has not been rapid, 
and there is still a great deal of progress to be made before 
the industry is satisfactorily employed. The disturbed 
political condition of Europe, of course, is a handicap to 
international trade, and there is a general inclination to 
pursue a cautious policy until the results of the forth- 
coming World Economic Conference can be seen. The 
Continental market is in a state of confusion, owing to the 
proceedings of the Cartel. Buyers are holding aloof and the 
Continental steelmakers on their side are firmly maintaining 
their prices. So far as Great Britain is concerned, this 
means that Continental sellers have withdrawn from the 
market. The current quotations for Continental merchant 
bars is £2 17s. 6d. gold f.o.b. or £4 2s. 6d. paper, which 
makes the price £6 10s. 9d. delivered Birmingham, £6 5s. 
delivered Glasgow, and £6 6s. delivered London, prices 
which are above British quotations for similar material. 
Foreign joists, B.S., at £2 13s. 6d. gold or £3 17s. paper 
have not been in competition with British material of the 
same class for nearly a fortnight. Continental works have 
also experienced a poor demand on export account, as 
there is a tendency amongst buyers in all markets to 
refrain from placing business at current prices. No doubt 
if the Continental works can hold out long enough overseas 
buyers will meet their terms ; but the feeling in the export 
markets is that the Continental steelmakers have been 
trying to bluff buyers into paying prices which are not 
justified by the position of the works. 


The Heavy Oil Duty Controversy. 


The tax on heavy hydro-carbon oils contained in 
Mr. Chamberlain’s Budget has aroused considerable 
opposition from the industries affected. The agitation 
against the duty has been supported practically in every 
industrial district of the country, and last week thirty- 
five Members of Parliament, representing industrial con- 
stituencies, met at the House of Commons to discuss 
the position. It was then stated that the interests affected 
included the heavy-oil engine industry; manufac- 


turers of iron and steel and non-ferrous metals; local 
authorities ; hospitals; residential flats and _ hotels 
(the latter through the increased cost of heating); pro- 


ducers of pottery and glass, and numerous other industries. 
In Birmingham representatives of manufacturing indus- 
tries met and passed a resolution protesting against the 
serious addition to the cost of production caused by the 
duty. The Chamber of Shipping has stated that the 
effect on the coasting trade of the tax of ld. per gallon 
would be equivalent to £1 per ton and would add 33 per 
cent. to 50 per cent. or more to the annual bill of oil-driven 
ships in the coasting trade. The other side of the picture 
is presented by the Merthyr Corporation, which is con- 
verting its petrol driven buses to the use of crude oil. In 
spite of the new tax of ld. per gallon, it is stated that a 
substantial saving in running costs is assured. The firm 
of Gueret Llewellyn and Merrett, Ltd., a large coal- 
producing and exporting concern, have taken the drastic 
step of announcing that in future no oil burning or motor 
vessels will be considered when chartering tonnage. The 
Chancellor of the Exchequer has promised to consider 
the position. In his Budget speech, Mr. Chamberlain 
stated that the duty of Id. was estimated to yield 
ina full year £2,300,000. 


Business in Pig Iron. 


In contrast to a few months ago, both producers 
and consumers of pig iron are displaying greater confidence 
in the future. Although no figures are available the 
indications point to a considerable reduction in the stocks 
in the makers’ hands, and also in the quantities of imported 
pig iron held by consumers. The demand from home users 
has been maintained in most districts, and in some it has 
increased of late. The imports of Continental iron have 
been reduced to a few thousand tons per month. The 
imports of Indian iron, however, are fairly large, but these 
are regulated by the arrangement between the British 
and Indian producers. The foundries have shown more 
interest in the market, particularly in the Midlands, and 
one or two forward contracts have been placed. In 
Lancashire the general engineering trades are slightly 
more active, and Midland pig iron producers report 
that their sales in this direction have increased. In the 
Cleveland market the Scottish demand for foundry iron 
has declined ; but this is not surprising in view of the 
recent large purchases. If business is quieter, however, 
shipments to Scotland continue on a good scale. The 
North-East Coast district is expecting an improved demand 
from Scandinavia, as the result of the trade agreements. 
The Danish Government is reported to have reintroduced 
the system of pig iron import licences which was in force 
some time ago, and it is also expected that Sweden will 
adopt a similar procedure. Judging from the previous 
experience of the North-East Coast district, this system 
may benefit British sellers. Conditions in the hematite 
pig iron market are not so promising as in other depart- 
ments ; stocks are heavy and there is keen competition 
between the makers in the various districts to secure 
business. In the Cleveland district the position has 
improved to the extent that merchants are no longer in a 
position to underquote makers, as most of their cheap 
iron has been sold. 


Semi-finished Steel. 


THE demand for semi-finished steel has failed 
to increase so quickly as was expected would be the case 





when Continental steel was shut out of the British market. 
It is idle to deny that this has caused disappointment, 


since the great steel works of this country cannot establish ! since 1931. 


Unless otherwise specified home trade quotations 


their output upon a stable basis until they can count 
upon a regular and satisfactory call from the re-rolling 
industry. More than one reason exists for the slow develop- 
ment of this branch of the trade. In spite of the steel- 
makers’ reorganisation scheme, re-rollers have not yet 
become accustomed to relying upon British producers 
only, and are still chary of placing contracts for forward 
delivery. Another reason is that considerable stocks of 
foreign semis are said to exist in makers’ yards, although 
these must have been reduced to comparatively small 
proportions under the influence of the import duties and 
the higher Continental prices. The position, however, 
is slowly becoming more defined, and although the 
majority of the re-rollers continue to limit their purchases 
to hand-to-mouth quantities, some amongst them are 
taking longer views. It is difficult to see in what way 
the position is likely to change in the direction of cheaper 
semi-finished material. If the Continental Steel Cartel 
were to break down as previous Cartels have done, prices 
would collapse ; but there is no sign of this at the moment. 
Possibly some consumers feel there may be a chance of 
increased imports of Indian semis, but it is doubtful if 
the prices would be lower than the British makers’ quota- 
tions, and, in any event, so long as the present under- 
standing between the British Sheet Makers’ Conference 
and the Indian producer exists, a free market could only 
be maintained in billets, since the imports of sheet bars 
are under rigid control. The feature of the market this 
week has been the withdrawal of the Continental works 
pending the establishment of sales offices. This week 
overseas buyers of some descriptions of semis have stated 
that the British works were the only sellers. It is 
improbable, however, that this position will last long. 


Conditions at the Steel Works. 


The demand for finished steel material has 
developed to an appreciable extent this month, principally 
upon buying by home consumers. The mills, however, 
are still far from being fully employed, and the varied 
specifications included in the majority of orders necessi- 
tates frequent changing of the rolls and increases the 
production costs. Broadly speaking, business in most 
descriptions of steel has increased, and the reports from 
practically all the producing districts are more optimistic 
than for some time. The North-East Coast works are 
stated to be busier than at any time for the past two 
months. In Wales, where, of late, the outlook has been 
regarded somewhat pessimistically, a more cheerful tone 
has developed. This appears to be the result of the jump 
in the price of tinplates due to the rise in tin. The 
advance, evidently, took some buyers by surprise, and 
there has been a movement to cover requirements in 
several overseas markets. The spurt of activity at the 
tinplate works naturally reacted upon the other branches 
of the steel industry in South Wales. In the North the 
constructional engineering firms of Lancashire and 
Yorkshire have experienced an encouraging increase in 
inquiries, and are maintaining their rate of operations, 
although this is not upon a very satisfactory scale. 


The Midlands and the North. 


Some of the Midland constructional engineers 
also are busier and, as a consequence, the demand for 
sectional material has improved in that district. Business 
in the Midlands is done on a more competitive basis, 
probably, than in any other part of Great Britain; but 
the recent advance in the price of Continental finished steel 
has enabled the British makers, including the re-rollers, 
to increase their prices. Small steel bars, which, ten days 
ago, could be done at £6 8s., are now £6 10s. to £6 12s. 6d., 
and a fair amount of business has passed at these rates. 
Business in the Sheffield district has expanded of late, 
particularly in the case of tool steel, stainless steel sheets, 
bright drawn steel, and crucible steel. Disappointment 
has been caused in Scotland by the cancellation of orders 
for two motor coasters, owing, it is said, to the effect of 
the tax on heavy oils upon the running costs. The 
machinery, as well as the boats, had been ordered on the 
Clyde. The Scotch steel works, although they are not 
working nearly to capacity, are moderately busy. The 
works in the Barrow and Workington district are not so 
well employed as of late, and are engaged principally 
upon rails and other railway material. Some of the work 
in hand is for the Argentine and Finland. A number of 
orders for hoops have been secured by the Barrow works, 
and there are good prospects of fresh orders. 


Some Interesting Contracts. 


The long-drawn-out negotiations for the building 
of the Storstrom Bridge have been finally completed by the 
payment of £137,000 to Dorman, Long and Co., Ltd., as 
the first instalment of the £2,000,000 which the bridge will 
cost. It is estimated that the work will take four and a-half 
years to complete. Considerable interest has been taken 
in the contract for building the Gebel Aulia Dam in the 
Soudan, which, it is announced, has been awarded to 
Mr. J. W. Gibson by the Egyptian Government. Mr. 
Gibson is a civil engineer who was formerly associated 
with the firm of S. Pearson and Son (Contracting Depart- 
ment), Ltd., as their agent in the construction of the 
Sennar Dam. Four British firms tendered for the contract. 
Mr. J. W. Gibson’s tender was the second lowest, being 
for £2,078,000 in Egyptian currency. It is estimated that 
the work will be finished in four years. Amongst other 
contracts which have been awarded lately is one for six 
engines for China, which has been secured by the Hunslet 
Engine Company, Ltd., of Leeds. This firm has also taken 





an order for oil engines for the L.M.S. H. Berry and Co., 
Ltd., hydraulic engineers, of Leeds, report that they have 
taken more orders during May than in any previous month 


Export quotations are 


Import and Export Figures. 


The Board of Trade Returns for April are on the 
whole fairly satisfactory so far as the figures relating to 
iron and steel are concerned. On the whole group of 
“‘Tron and Steel and Manufactures Thereof ” the imports 
for the four months ending April 30th show an extra- 
ordinary decline when compared with those for the corre- 
sponding period of last year, and an even greater decline 
when compared with the figures for the previous year. 
For the first four months of 1933 the imports totalled, in 
round figures, 315,400 tons, compared with 698,400 tons 
for the first four months of 1932, and 802,700 tons for the 
similar period of 1931. In April the imports were 70,900 
tons, against 144,550 tons in April, 1932, and 193,400 tons 
in April, 1931. Exports have fallen, but not to nearly the 
same extent. The figures for the first four months of this 
year are 572,100 tons, compared with 653,950 tons and 
669,000 tons for the corresponding period of 1932 and 1931 
respectively. The exports during April were 132,850 tons, 
compared with 180,450 tons in April last year and 187,865 
tons in April, 1931. It is interesting to note that the fall 
in the imports of forge and foundry pig iron has been 
particularly heavy and that out of a 4150 tons imported 
last month 3460 tons were from India, and of the imports 
of 13,668 tons during the four months ended April 30th, 
10,700 tons came from that country, leaving only a few 
hundred tons for foreign countries. Imports of basic iron 
also have practically ceased excepting from India, from 
which were imported 4200 tons last April and 12,350 tons 
in the first four months of this year. Only 14,675 tons of 
ingots, blooms, billets, and slabs were imported in April, 
compared with 33,450 tons in April, 1932; whilst for the 
four months the total imported was 75,335 tons, compared 
with 138,900 tons for the corresponding period last year. 
In the case of sheet bars 6950 tons were imported in April, 
of which 2125 tons came from Belgium and 4812 tons from 
‘other countries.”” The latter total was probably com- 
posed chiefly of imports from India. The total for the 
four months was 32,034 tons, compared with 197,494 tons 
for the first four months of last year. 


Shipyard Rationalisation. 


The process of rationalisation in the shipbuilding 
industry has given rise to much heartburning in various 
districts. When National Shipbuilders Security, Ltd., 
was formed a few years ago by the whole industry to 
take over and scrap redundant shipyards, it was hailed 
as a statesmanliké move on the part of leaders of the 
industry. Local bodies in the areas in which this organisa- 
tion has been most active, however, have now become 
alarmed at the increased unemployment resulting from 
the closing down of yards. Not unnaturally, local 
authorities prefer to see rationalisation schemes con- 
ducted in other areas than their own. The Sunderland 
Town Council recently protested against National Ship- 
builders Security, Ltd., continuing to buy up shipyards 
on the Wear and elsewhere in that district. Local feeling 
seems to have been brought to a head by the proposal 
to close the Southwich yard of Swan, Hunter and Wigham 
Richardson, Ltd. This yard was opened in 1912 and was 
reorganised in 1926; but the last launches took place in 
1931, when two colliers were completed. It is pointed 
out that twelve other yards on the North-East Coast 
have also been closed down. Some rather pointed refer- 
ences to the greater number of yards which have been 
scrapped on the North-East Coast than on Clydeside 
has brought a rejoinder from the latter district pointing 
out that if only half as many yards have been closed 
down on the Clyde, their productive capacity was at least 
equal to those of the North-Eastern yards. This claim 
is substantiated by the reference to the dismantling of 
the Dalmuir shipyard of William Beardmore and Co., 
Ltd., which, it is said, was equal as regards output 
possibilities to at least three of those scrapped on the 
North-East Coast. 


Cautious Copper Consumers. 


The general demand for refined descriptions of 
copper has been quiet, and the recent heavy buying in 
America and to a lesser extent on the Continent has 
declined. A noticeable feature of the buying movement 
in the copper market has been the cautious attitude 
of genuine consumers. The cable makers have purchased 
small quantities, but in general users of copper have 
been content to watch the price advance without being 
hustled into buying more than was necessary to meet 
their requirements. In the standard copper market 
speculative buying by American and Continental interests 
has been persistent, “although on a lesser scale than last 
week. The Italian purchases of rough copper for sulphate 
making have been sufficient to encourage hopes that this 
year the sulphate making season will be a good one. 
In spite of the existence of heavy stocks the tone of the 
market has improved considerably of late, and the expecta- 
tion that the American production of refined copper will 
be considerably reduced has had a good influence. 


The Reaction in Tin. 


In the tin market the long-expected reaction 
set in at the beginning of this week, probably as a result 
of the setback on Wall-street and the appreciation of the 
dollar exchange. The downward movement was helped 
by sharp realisation by speculators, but the market is 
probably the healthier for the movement, and there seems 
no likelihood of any continued shrinkage in values. In 
fact, in mid-week prices showed a distinctly firmer 
tendency. There is still a scarcity of Straits tin, due 
to the partiality which buyers in America have for this 


| deseription ; but as purc -hases have not been so heavy this 


week the premium has declined slightly. Good quantities 
of English tin have been shipped to the United States. 
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Joists, 22s. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
6d.; plates and sections, 15s. 


Current Prices for Metals and Fuels. 





















































PIG IRON. 
Home. pias 
£ 8s. d. £ os. 

N.E. Coasr—- 

Hematite Mixed Nos. .. 219 0.. 219 0 

No. 1 218 6. 219 6 
Cleveland— (D/d Tees-side Area.) 

No. 1 a's i oh rr os bind 

No. 3 G.M.B. BS eB cs 218 6 

No. 4 Forge oF Or 217 

Basic 2176 — 

MiIpLanps— 

Staffs.— (Delivered to Black Country Station.) 
North-Staffs. Foundry .. 3 6 0.. — 
ae » Forge So hiOi — 
Basic ae Sc wer Sr. — 
Northampton-- 
Foundry No. 3 Sime B. — 
Forge 217 6 — 
Derbyshire— 
No. 3 Foundry aa ee — 
Forge a — 
ScoTLanp— 
Hematite, f.o.t. furnaces 3 6 0. — 
No. 1 Foundry, ditto 310 0. — 
No. 3 Foundry, ditto a - 
Basic, d/d 219 0. — 
N.W. Coast— 
3 15 6d/d Glasgow 
Hematite Mixed Nos. ..- 4 0 6 ,, Sheffield 
| 4 5 6 ,, Birmingham 
MANUFACTURED IRON. 

Lancs.— Home. Export. 
Crown Bars e326. 9... - 
Best Bars 1. &, @... -- 

8. Yorxs.— 

Crown Bars 915 0. — 
Best Bars 1015 O. os 

MIpLanDs— 

Crown Bars 3 812 6to 9 0 0 — 
Marked Bars (Staffs.) .. 12 0 0.. > .. — 
Nut and Bolt Bars 712 6to 8 5 0 — 

SooTLanp— S.a: 4d. & a. d. 
Crown Bars e.6: @, 95 0 
Best 16 @ 915 0 

N.E. Coast— 

Common Bars oo s.8.. 815 0 
Best Bars —o 10 5 0. 915 0 
Double Best Bars 19. 16,8. 10 0 0 
STEEL. 
LONDON AND THE SoutH— Home Export. 
S64: a ‘ad: 
Angles 810 0. 1.2 © 
Tees 910 0. 8 7 6 
Joists Bikes G: . 7 <2,.-8 
Channels. . 815 0. 712 6 
Rounds, 3in. and up 910 0. & 7.8 
ss under 3in. 615 0. — 
Plates, jin. (basis) e @ 6. 715 0 
= fein. .. .- 3cé@ 8 0 0 
™ bm. oc 910 0. 8 5 0 
= aes 5. 915 0. 810 0 
* as, ss ee Os Ss. £8 
Norrs-East Coast— 
£ 6s. d. £ s. d. 
Angles Say ws F ie hs 
Tees oT @ ie a 
Joists 815 0. 7.9 § 
Channels. . S412:°6¢ . 712 6 
Rounds, gin. and up Ry Divh. S 7.6 
" under 3in. 610 0. 6 0 0 
Plates, jin. (basis) 815 0. 715 0 
ma fein. .. 900. 8 0 0 
i din. .. Ds O; 8 5 0 
- am =. 910 0. 810 0 
Sp tin. . o 2 6. 8 5 0 
Boiler Plates, sin. Sis, 6. 715 0 
Mipuanps, AND LEEDS AND DistRIcT— 
£ s. d. £2. 4d. 
Angles G2 x eee ie 
Tees ee oe & 7 6 
Joists Se . “tg 
Channels. 812 6. 712 6 
Rounds, 3in. and up a ee foak 
ms ander 3in. 610 Oto7 0 0 oe 
Plates, in. (basis) in oe 715 0 
Rail ie 9 2 6 8 0 0 
- tin. .. . 2.4. 8 5 0 
er eee 912 6. 810 0 
- tin. . 4 Oo: Bibs 6: 69 
Boiler Plates, j jin. 910 0. &@ 65 0 


| STEEL (continued). 


Home. Export. 

" | Gaseow anp District— £ s. d. ar 

Angles SF 8 TORN 

Tees a ae ae a * Fr, 

Joists 815 0. ye 

Channels. ‘ 812 6. 712 6 

Rounds, Sin. and up Sai Gx, ee ee 

os under 3in. BiG (Dr 3.4 

Plates, jin. (basis) eS 35°°o". 715 0 

a o06* tak igs 

ee: ee 95 0. 8 5 0 

- frin. .. 910 0. 8 10 0 

” tin. . 93236. 8 5 0 

Boiler Plates. 8. O00: 715 0 
South Wass AREA - 

cs. a. Ss «. &. 

Angles = 265 ae 

Tees i ra iy oat 

Joists $8 15..0.. 7: Tak 

Channels. i 8, 428.°¢ 7:12 6 

Rounds, 3in. and up dak ahs ee STG 

- under 3in. oir <<", 6 0 0 

Plates, jin. (basis) ei; oe. 715 O 

a Oe 926. 8 0 0 

* a ° 7 @. 8 5 0 

a fein. .. le: ee 8 10 0 

os ae 2 7. 8: et Se 

TRELAND— BreLFAstT. Rest or IRELAND. 

£ os. d. £s. d. 

Angles 812 6. 815 0 

Tees S45 @: 915 0 

Joists i Oe i i 

Channels. . 817 6. 900 

Rounds, 3in. ad up 9142: ¢6. 915 0 

i under 3in. BiB @ x 715 0 

Plates, jin. (basis) eng . 36 

fie frin. .. a oe 9 7 6 

oe ae . 8:. 912 6 

a fein. .. 915 0. 917 6 

‘a tin. . 2.16.6 . 915 0 

OTHER STEEL MATERIALS. 

Home. Export. 

Sheets. Zs. d. £ «a d. 

10-G to 13-G., f.o.r. S8..2 8 0 0 

14-G. to 20-G., d/d. G20 §. 2%... 8 5 0 

21-G. to 24-G., d/d. BiO:).0:... 810 0 

25-G. to 27-G., d/d. 10 6 B08. 9 2 6 


The above home trade prices are for 10- ton lots and over ; 
4-ton to 10-ton lots are 5s. per ton extra; 2-ton to 4-ton lots 
10s. per ton extra ; and under 2-ton lots 30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G. 


Home. £ se. d. 
10-ton lots and up 1} ae ee: ee 
4-ton to 10-ton lots WR O. 01x 
2-ton to 4-ton lots 1115 0.. 
Under 2 tons 12 15 0 


Export ; £16 7s. 6d., c.i. f. duty paid Taide. 
£10 10s., f.o.b. other markets. 


Tin plates. 
20 by 14 basis, f.o.b. Bristol Channel ports, 15s. 6d. to 16s. 
Tin plate bars, d/d. South Wales works, £4 15s. 


Billets. 
Basic Soft (25-41% C.) : 515 0 
» Medium (0-42% to 0-60% 4 C.).. 612 6 
» Hard (0-61% to 0-85% 2.) 2°73 2B 
oa » (0-86% to 0-99% C.) 8 2 6 
BA oo 42906. ath up).. Seas “6 
Soft (up to 25% C.), 500 tonsandup.. 5 0 0 
100 tons ey 
Rails, Heavy, 500 ton lots f.o.t... 8 10 0 
» Light, f.o.t. . 710 0 
FERRO ALLOYS. 
Tungsten Metal Powder 1/9 per lb. 
Ferro Tungsten 1/6 per lb. 
Per Ton. Per Unit. 
Ferro Chroime, 4 p.c. to 6p.c.carbon £22 15 90 7/- 
* »  6p.c.to8p.c. £21 15 0 1/- 
oe - 8 p.c. to 10 p.c. £21 0 0 7/- 
ry » Specially Refined .. 
b om Max. 2 p.c. carbon £33 10 0 10/- 
a es »  lp.c. carbon £36 5 0 12/6 
ro » 0-70p.c.carbon £40 2 6 15/- 
* ” »  carbonfree .. 11d. per lb. 
Metallic Chromium 2/8 per lb. 


£10 15 0 home 
£12 9 OQ scale 5/6 p.u. 


Ferro Manganese (per ton) 
Silicon, 45 p.c. to 50 p.c. 








xe + tops. £18 9 O scale 6/9 p.u. 
» Vanadium 12/8 per lb. 
» Molybdenum. . ; 6/3 per lb. 
Titanium (carbon trea) 10d. per Ib. 
Nickel (per ton) £225 to £230 
Ferro Cobalt 6/- per lb. 





May Res 1938 





Breaker Duff Rubbly Culm.. 
Steam Coals : 

Large .. 

Seconds .. 

Smalls .. .. 
Cargo Through .. 


Ex Ocean Installation. 
account 

Furnace Oil (950 Gravity). . 

Diesel OF: ., F0.feacthesesee 


MANCHESTER— 
Furnace Oil (950 Gravity)... .. 





Diesel Oil «2 «- oe +e oe 





FUEL OIL. 


New Duty to buyers 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
Export orders of 250 tons and over may be subject to special quotations. 









British 


NON-FERROUS METALS. 


Official Prices, May 17th. 


CoprER— 
Cantina akio bes £35 1 3to£35 2 6 
Three months .. £35 6 3to £35 7 6 
Electrolytic £39 0 Oto £40 0 0 
Best Selected Ingots, d/d Bir- 
mingham . te oats £39 5 0 
Sheets, Hot Rolled £65 0 0 
Home. Export. 
Tubes, Sclid Drawn (basis) 10d. 10d, 
” Brazed (basis) 10d. 10d. 
Brass— 
Ingots, 70/30, d/d Birmingham £34 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 9d. 9d. 
- Brazed 11d. lld. 
Tmn— 
Ce es Ss £187 5 Oto £187 10 0 
Three Months .. £187 12 6to £187 17 46 
Leap.. me ke era oom £12 5 Oto £12.12 6 
Srectrer: Cash and forward £15 13 9 
Aluminium Ingots (British) £100 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Glasgow)—-Steam .. 14/6 
0 Be Ell 13/9 to 14/— 
” ” Splint .. 14/6 
AYRSHIRE— 
(f.0.b. Porte)—Steam 11/—to 11/6 
FI¥resHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 12/- to 12/6 
Unscreened Navigation 12/— to 12/6 
LoTHIaNns— 
(f.0.b. Leith—Best Steam 11/- 
Secondary Steam .. 10/6 to 10/9 
N.W. Coast— ENGLAND. 
Steams 17/6 to 18/- 
Coke 20/- to 21/- 
NorTHUMBERLAND 
Best Steams .. 13/6 
Second Steams 12/6 
Steam Smailis.. 8/6 
Unsoreened 12/— to 12/6 
DuraamM— 
Best Gas.. 14/6 
Foundry Coke 13/6 to 15/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 25/6 to 26/6 
South Yorkshire Best .. . 21/— to 22/6 
South Yorkshire Seconds 16/6 to 19/6 
Rough Slacks. . 8/-to 9/- _ 
Nutty Slacks.. .. . .. T/-to 8/6 - 
Furnace and Foundry Coke (at ovens) 12/3 
CARDIFF— SOUTH WALES. 
Steam Coals : 
Best Smokeless Large . . 19/6 
Second Smokeless Large 19/-to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinary Dry Large 17/9 to 18/6 
Best Steam Smalls 13/6 to 14/- 
Ordinary Smalls 11/6 to 12/6 
Washed Nuts. . 20/— to 32/- 
Foundry Coke (Export) 20/6 to 36/6 
Furnace Coke (Export) 15/- to 17/6 
Patent Fuel 21/- 
SwaNnsEa— 
Anthracite Coals : 
Best Big Vein Large 35/— to 38/6 
Machine-made Cobbles. . 35/- to 48/6 
Nuts 37/6 to 48/6 
Beans 28/6 to 32/6 
Peas 18/— to 20/6 


8/6 to 9/6 
18/— to 20/6 
18/— to 20/- 
11/- to 18/- 
16/— to 17/6 


Min. 100 tons 
3 0 0 
312 6 


co oo 
- 
ao 
oo 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Steel Sales Offices. 


THE sales offices of the Steel Cartel are hedged 
around with so many reservations that it will require 
perfect discipline amongst all the contracting countries 
to keep it working smoothly. Though formed for a period 
of five years, they may be denounced at the end of two 
years if the annual steel exports fail to reach a total of 
8,000,000 tons, and they may be terminated in the event 
of a national organisation collapsing or of any breach of 
agreements between members. In two years’ time also 
there will be a general revision if the volume of trade 
should have increased considerably in the meantime. As 
there is no means of gauging the future of the steel trade, 
the prospect of the sales offices lasting more than two 
years is uncertain, and all that can be said is that their 
continuance will depend upon whether the operations 
give general satisfaction. A meeting is being held in Paris 
this week to fix the prices which will take effect from 
June Ist. 


The ‘‘ Emile Bertin ’’ Minelayer. 


The launching of the minelayer ‘“‘ Emile Bertin ’ 
at the Penhoét yard last week was the occasion of a 
ceremony that honoured the memory of the naval engineer 
whose name is given to the cruiser, and it was noteworthy 
on account of the novel character of that vessel. Unlike 
the ** Pluton,”’ of smaller displacement and built exclu- 
sively for minelaying, the new ship of 5886 tons, while 
carrying a considerable number of mines, is regarded as 
equal in point of armament and speed to the latest foreign 
second-class cruisers. The hull is electrically welded, and 
aluminium alloys are employed for partitions, ventilating 
ducts, and all accessories and fittings that are not liable 
to great stresses. Being intended to fly the admiral’s 
flag on occasion, the ship will be suitably fitted out. 
The four groups of geared turbines, each driving a pro- 
peller, will develop up to a@ maximum of 120,000 horse- 
power. Steam will be raised in six generators, each having 
1200 square metres of heating surface, with an additional 
210 square metres of superheater. Particulars of the ship 
and its armament were given in @ previous note. The 
name ‘‘ Emile Bertin” is, of course, that of the naval 
engineer who died a few years ago and was identified with 
the creation of the Japanese Navy. He laid out the 
Sasebo arsenal and prepared the plans for the three 
Japanese cruisers that were built in France. His works 
upon the ventilation of ships, their protection and stability, 
have had a marked influence upon the design of ships for 
the French Navy. The Minister of Marine, who presided 
over the launching, had declared on the previous day in 
the Senate that he would do what he could to ensure work 
being carried out normally on the “ Dunkerque” by 
anticipating future credits, if necessary, instead of allowing 
its completion to be delayed until 1937, which otherwise 
would be inevitable with the reduction of credits. 


Ecole des Mines. 


The Government will confer upon the Ecole des 
Mines the cross of the Legion of Honour on the occasion 
of the 150th year of its existence, which will be celebrated 
next month. There is in reality some doubt as to the 
exact date of the foundation of this famous school, for the 
first was created privately in 1778 with the object of 
training engineers for the home mining industry, which 
had been relying upon the services of foreigners. Through 
lack of funds it vegetated until, nine years later, it prac- 
tically ceased to exist. The National Convention took the 
matter up in 1791, and a new Ecole des Mines was inaugu- 
rated in November, 1794. Once again it fell into neglect. 
The present school may be said to have risen from the 
ashes of these attempts to create a national school for the 
training of mining engineers, and its continuous existence 
began in 1816, when the Ecole des Mines was installed in 
what had been a private mansion, from which time it 
grew in importance and reputation. Since the war the 
school has been enlarged and equipped with new labora- 


’ 


tories. It has 200 students, mainly from the Corps des 
Mines. 
Railway Speeds. 


The Paris-Orleans Railway Company has been 
carrying out trial runs between Paris and Toulouse with 
a transformed “ Pacific ’’ type of locomotive with poppet 
valves and superheated steam and a grate area of 3:8 
square metres. Drawing a load of 750 tons, it covered the 
full distance of 444} miles in 8h. 40m. The normal time 
for the rapides on this journey is llh. 3m. Between 
Vierzon and Toulouse, with gradients of 10mm. and 
11 mm. per metre, the average speed was 52} miles an 
hour. 

Engineers’ Degrees. 

The seriousness of the situation of engineers as 
the result of the decline of industrial activity was referred 
to at a banquet of the Paris section of the Institut Indus- 
triel du Nord by the President, Monsieur Godfroy, who 
said that all engineers approved of the action of the 
Federation of Associations of French Engineers, in urging 
upon technical schools the necessity of reducing the 
number of students. Industry, he affirmed, would never 
recover its prosperity if makers sold their products at 
almost any price, as so many of them were doing at 
present, and the only hope for the future lay in the manu- 
facture of goods of recognised quality at the lowest possible 
cost. That meant that the production must be entrusted 
to two classes of engineers : those in charge of workshops, 
who had a thorough knowledge of materials and efficient 
production methods ; and those who prepared the work, 
followed up the manufacture, investigated causes of 
failure, and kept in touch with improvements in competi- 
tive goods. The former class comprised works managers, 
whose numbers would not be limited. The latter class of 
organising and research engineers should undergo a severe 
selection and they must possess scientific diplomas and 
have had an extensive laboratory experience, as well as a 
high-class general and moral education. Such engineers, 
he said, should be restricted in number. 


British Patent Specifications. 





When an t tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the datesof application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








DYNAMOS AND MOTORS. 


390,292. February 3rd, 1932.—ELEcTRO-MECHANICAL, POWER 
Systems, Charles Filmer, of 55, Ashfield-road, Altrincham ; 
and Associated Electrical Industries, Ltd., of Crown House, 
Aldwych, Westminster. 

This invention relates to electro-mechanical power systems of 
the kind wherein an electric motor is required to be driven at a 
substantially constant speed and sometimes also at substantial 
constant horse-power from a variable-voltage supply source 
which also feeds another load at a voltage which is maintained 
substantially constant by means of a regulating apparatus such, 
for example, as a motor reducer set comprising a motor generator 
having the two armatures connected in series across the variable- 
voltage supply source and arranged to feed the second mentioned 
load at constant voltage from the generator of the set. The 
variable-voltage supply is indicated as a battery A connected 
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to line conductors B, and a motor reducer set is indicated at C, 
which gives a constant voltage supply to the conductors D. 
The armature of a motor is indicated at E with a main shunt 
field winding F and an auxiliary shunt field winding G. One 
terminal of the armature and one terminal of the field winding F 
are connected to one of the conductors B while the other terminal 
of the armature and the common terminal of the field windings 
F and G are connected through a shunt motor starter H of any 
usual description to the positive terminal of the variable-voltage 
supply. The remaining terminal of the field winding G is con- 
nected to the positive terminal of the constant-voltage supply D. 
The field windings F and G are wound so that when a current 
flows in the winding G owing to the voltage of the battery A 
exceeding that between the constant supply conductors D the 
ampére turns of the winding G will assist those of the winding F 
in magnetically exciting the field of the motor.—April 6th, 1933. 


390,376. July 13th, 1932.—-DyNaMmo-ELECTRIC MACHINEs, 
Naamlooze Vennootschap Machinerieen-en Apparaten 
Fabrieken, of Croesselaan 30, Utrecht, Holland. 

In accordance with this invention, it is proposed to make the 
slots of a D.C. armature deeper than is necessary for accommo- 
dating the windings A and to fill up the surplus space with 
insulating material B. The specification explains that in the 
case of high-speed machines it is advantageous to decrease the 
cross sectional area of the slots in order to obtain a low resistance 
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of the magnetic circuit. On the other hand, it is possible to 
obtain, by an increase in the size of the slots, an improvement 
of the self-excitation. The idea of the invention, it is stated, is 
to increase the size of the slots sufficiently to get the greater 
advantage of reliable self-excitation, but not more than is 
necessary for this aim, so to avoid as much as possible the draw- 
back produced by this increase, namely, an increase in the number 
of exciting ampére turns and an increase in the iron losses.— 

April 6th, 1933. 

390,626. March llth, 1932.—ALTERNATING-CURRENT ELECTRO- 
motors, Giinter Blechschmidt, of Varzinerstrasse 8, Berlin- 
Friedenau, Germany, and Julius Grunwald, of 34, Wind- 
scheidstrasse, Berlin-Charlottenburg 5. 

With a view to keeping moisture away from the stator wind- 
ings of induction motors, the inventors propose to enclose the 
windings in a gas and waterproof metal covering, as shown at 
A. At each end of these tubes there are caps B, which surround 
the ends of the coils. In order to reduce the currents induced 
in the tube system, a piece of non-conducting material is inserted 
at one point in the pat ne and a piece of metal of poor conductivity 
at another point. In the lower diagram the tube system forms 
the neutral point in relation to the primary winding C and the 
caps of the winding which are shown by the short-circuited 


the short-circuit winding D and the conductors E form the 
neutral point in relation to the star-connected primary winding 
C. The tube system carries a current in the same direction 


N? 390,626 























wi 
L 














as the primary winding, so that the induced current flowing in 
the opposite direction is reduced.—April 13th, 1933. 


390,754. October 24th, 1932.—MetTHop or AND APPARATUS 
FoR REDUCING THE Contact DRoP BETWEEN CURRENT- 
CARRYING ELEMENTS, Westinghouse Electric and Manu- 
facturing Company, of East Pittsburg, Pennsylvania. 

The object of this invention is to reduce the contact resist- 
aice between the brushes, commutators and slip rings of elec- 
trical machines. The rotary converter illustrated is enclosed 
in @ casing A, which contains a non-oxidising fluid, such as 
hydrogen. At B there is a receptacle containing mercury. 
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Preferably this is placed in a position on the machine where, 
during operation, the temperature is 40 deg. to 50 deg., so that 
mercury vapour is produced. With this arrangement it has 
been found that the contact drop at the brushes is much less 
than when a machine is operated under ordinary conditions. 
The maximum contact drop was found, in fact, to be less 
than 0-1 volt, when the machine was dealing with substantial 
currents. Curves in the specification show the contact drops 
obtained under different loading conditions, and with and 
without hydrogen in the chamber A.—April 13th, 1933. 


TRANSMISSION OF POWER. 


390,067. September 20th, 1932.—ComBinEpD Batt anv ROLLER 
Beartines, J. Kallai, 15 bis rue du 17 Novembre, Mulhouse, 
Haut-Rhin, France. 

This bearing is intended to carry both radial and axial loads. 

The rollers run in a groove, which may be cut in either the 
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inner or outer ring. This groove serves as a storage for lubricant 
and may be accentuated by undercut grooves in the corners, as 
shown in the drawings. Cages are provided for the rollers and 
balls. The rollers may be barrel-shaped to give a universal 
action.—March 30th, 1933. 


AERONAUTICS. 


390,363. June 20th, 1932.—INCREASING THE SUSTAINING AND 
PROPELLING PowER oF AEROPLANE WiNGs, H. Mainguet, 
10, Rue Garanciére, Paris, France. 





windings D, and conductors E. The ends of the. p 





winding C are connected to the conductors E by leads F, so that 





The inventor proposes to increase the lifting effect of aerofoils 
by sucking down the stream of air as it passes away from the rear 
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edge of the wing, and thus preventing the production of eddies 
there. The necessary suction is produced through the slot A by 
the ejector action of a high-speed stream of gas passing out 
through the nozzle B. This gas is delivered by the passage C 
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inside the wing and may be provided by the exhaust from the 
engine. Its reaction helps in propelling the machine.—<April 
6th, 1933. 


METALLURGY. 


390,357. June 15th, 1932.—CasE-HARDENING Ion, Firma J. 
Aichelin, 74a and b, Heustigstrasse, Stuttgart, Wirtem- 
berg, Germany. 

The inventor proposes to case-harden iron or steel by heatin, 
it and simultaneously spraying it with a carbonaceous materia 
such as heavy oil. Two forms of apparatus are illustrated, and 
in each the articles to be treated are placed in the retort A. In 
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the case of Fig. | gas under high pressure is supplied by the 
bottle B and, passing through the injector C, sucks oil out of the 
container D. The oil is atomised and sprayed into the retort. 
In Fig. 2 gas at a comparatively low pressure is supplied by the 
bottle E and is entrained by high-pressure oil delivered by the 
pump F. A by-passis provided at G, which regulates the amount 
of oi] supplied to the jet according to the gas pressure.—April 
bth, 1933. 


390,372. July Ist, 1932.— 
Makino Metrat Inoots, H. 
E. Potts, 12, Church-street, 
Liverpool. 

The inventors propose to 
reduce the amount of metal 
cropped off steel ingots, to 
eliminate piping, by placing 
refractory partitions within the 
mould. These partitions have 
the effect of inducing the pip- 
ing to take place down the 
narrow central part, which is 
then discarded, leaving four 
approximately square clean 
ingots. The partitions, it will 
be seen, are reinforced and 
are bolted to the walls of the 











mould so that they can be 

renewed. They are made of 

core sand.—< pril 6th, 1933. 

390,460. November 25th, 1932.—THE MANUFACTURE OF 


Wroveut Iron, Eisenwerk Niirnberg A.-G. vorm J. Tafel 
and Co., Narnberg, Germany. 












































The production of wrought iron bars, which are 
N° 390,460 
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A 
Yy ; 
described in this specification as ‘‘ Schweiss-Stahl,”’ from 


piled bars necessarily involves the inclusion of layers of slag, 


directions, whilst its resistance to corrosion is dependent on 
the arrangement of the piling. The piling arrangement adopted 
by the inventors is indicated in the engraving and the final 
result of a cross section of the bar also shown. It will be 
observed that any possibility of the exposure of a slag inclusion 
on the surface of the bar is limi to narrow margins.— 
April 6th, 1933. 


MISCELLANEOUS. 


390,220. October 2nd, 1931.— 
Etreorrican Fusss, Allen 
West and Co., Ltd., éf 
Lewes-road, Brighton ; and 
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Allen West and _ Victor 
Breeze, both of the same 
address. 
The object of this invention 
is to provide an improved 
chemical fuse in which the 


increased pressure within the 
container resulting from the arc 
is relieved by the fracture of a 
vent element comprising the 
wall of the container. The fuse 
element A is connected in cir- 
cuit between two terminal con- 
tact ferrules B and C. The 
tubular container is constituted 
by means of two tubes D and 
E of glass and an intermediate 
central tubular connecting 
element F of metal connected 
to the tubes. The open end 
of the boss G is closed by 
means. of a disc H of glass or 
other fragile material which 
is protected by means of a 
cover J having an opening K. 
The disc H is adapted to frac- 
ture when the fuse is blown.— 
April 3rd, 1933. 











390,361. June 16th, 1932.—InsuLATING Spacers, The British 
Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2. 

Spacers for maintaining the proper distance or space between 
surfaces subjected to different electrical potentials are described 
in this specification. In order to maintain the casing A and the 
insulating wrapping B in suitable spaced relation a thin strip of 
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insulation C is employed, which may be cut from press-board 
or equivalent material that will not be adversely affected by 
the insulating oil contained in the casing of the joint or terminal. 
On this strip at suitable spaced intervals are buttons D and E, 
punched from sheet stock and made of insulation which may be 
of the same kind of material as the strip. The buttons are 
of different size, the buttons E being larger in diameter than the 
others.—A pril 6th, 1933. 











Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week pr ing the ting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








To-pay. 


NaTIONAL Inst. oF INDUSTRIAL PSYCHOLOGY AND THE OFFICE 
MANAGEMENT AssocraTION.—Park-lane Hotel, W.1. National 
Conference on Office Machinery. Morning session, 10.30 a.m.; 
luncheon, 1.15 p.m.; afternoon session, 3 p.m. 


Royat Inst. oF Great Briratn.—21, Albemarle-street, W.1. 
Discourse by Mr. V. M. Slipher. 9 p.m. 


Royat Society or Arts.—John-street, Adelphi, London, 
W.C.2. ‘The Suez and the Panama Canals—a Comparison,’’ 
Lieut.-Col. Sir Arnold T. Wilson. 4.30 p.m. 


To-pay To SaturpAy, May 27TH. 
LEEDS CORPORATION PowER StTation.—-Redcote-lane, Kirk- 
shall-road, Leeds. Exhibition and demonstration of Electric 
Heat-treatment Furnaces and Equipment. Daily, 10 a.m. to 
6 p.m, Saturdays, 10 a.m. to 12.30 p.m. 


Saturpay, May 20ruH. 


STePHENSON Locomotive Socrety.—Visit to Darlington 
Works, Shildon, Leeds and York Engine Sheds, by the courtesy 
of the L.N.E.R. Special travel facilities. 


Monpay, May 22np. 


Societe DEs INGENIEURS Crvits DE Franoz.—Joint meeting 
with Inst. of Fuel, at Inst. of Mechanical Engineers, Storey’s- 
gate, S.W.1. “ Pulverised Fuel and its Many Industrial Appli- 





which are detrimental to the strength of the bar, in some 





Turspay, May 23rp. 


InstiruTE or Pxysics.—At Royal Institution, 21, Albemarle. 
street, W.1. ‘‘ Physics in the Boot and Shoe Industry,” Mr. H. 


Bradley. 5.15 p.m. 
WEDNESDAY, May 241TH. 
Inst. OF CHEMICAL ENGINEERS.—At Burlington House, 


Piccadilly, W.1. Special meeting. ‘‘ Mechanical Properties of 
Some Austenitic Stainless Steels at Low be acy nat Messrs. 
E. W. Colbeck, W. E. MacGillivray, and W. R. D. Manning. 
6 p.m. 

MANCHESTER Assocn. of ENGINEERS.—Visit. to Parsonage 
Colliery, West Leigh, by invitation Wigan Coal Corporation, 
Ltd. Meet at colliery 1.45 p.m. 

Soo. or CHEemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘‘ Plastics: Their Use in Dentistry,’’ 
Professor C. 8. Gibson, F.R.S. 


Wepnespay, May 24rH, To Fripay, May 26ruH. 


NationaL Sarety First Assoc.—1933 National Safety 
Congress in London. For provisional programme, see page 436. 


WEDNESDAY TO SaTuRDAY, May 24TH TO 27TH. 

Batu AND WEST AND SOUTHERN Counties’ SHow.—Wimble- 

don. Annual Show. Daily. ; 
THurspay, May 257TH. 
or Crivin ENGINEERS: BIRMINGHAM AND DisrrRicr 

Visit, inspection of works carried out by Coventry 
Corporation. Leave Coventry Station 12 noon. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH. 
Hull meeting. Luncheon at Imperial Hotel, Hull, 1.30 p.m. 
Visit to works of National Radiator Company, Ltd., Perth- 
street, Hull, 2.15-4.45 p.m. Technical College, Park-street, 
Hull, ‘* Radiant Heating of Modern Buildings, Mr. A. H. Barker. 
6 p.m. 


Inst. 
Assocn. 


10, Upper Belgrave- 
6.30 p.m, 


Inst. OF STRUCTURAL ENGINEERS. 
street, S.W.1. Annual general meeting. 

University or Lonpon.—At Inst. of Civil Engineers, Great 
George-street, S.W.1. Advanced Lecture in Engineering, 
““Long-span Bridges: (iv.) Design; Definition of Data ; 
Weights ; Cost; Economics; Aesthetics; Corrosion; Life; 
Alternative Materials of Construction; Concrete; Future 
Possibilities,” Mr. Ralph Freeman. 5.30 p.m. 


Fray, May 267TH. 
or GREAT Britatn.—21, 
Discourse by Sir Walford Davies. 


Albemarle-street, 
9 p.m. 


Roya Inst. 
Piccadilly, W.1. 
Sunpay, May 28TH. 

STEPHENSON Locomotive Socrety.—Visit to Swindon Works 
and Running Sheds. Special travel facilities by courtesy of 
the G.W.R. 

Tuespay, May 307TH. 

Roya. AERONAUTICAL Soctety.--At Royal Institution, 21, 
Albemarle-street, Piccadilly, W.1. Wilbur Wright Memorial 
Lecture, “‘ Training the Airplane Pilot,’ Colonel F. P. Lahn, 
Air Corps, U.S. Army. 6.30 p.m. 


TurEsDAY, May 30rH, To Fripay, JUNE 2ND. 
Inst. oF GAs ENGINEERS.—Seventieth annual general meet- 
ing at Liverpool. For provisional programme see page 510. 


Inst. OF MECHANICAL ENGINEERS.—Summer meeting at 
Edinburgh. 
WepNEspay, May 3lsrt. 
Soc. or CHEemicaL Inpustry.—At the Plastics Exhibition, 


Science Museum, 8.W.7. Lecture by Professor G. T. Morgan, 
F.R.S. 
SATURDAY, JUNE 3rv. 
STEPHENSON Locomotive Soctrery.—-Combined Scottish 
Branch visit te Cowlairs Works and Eastfield Running Shed, 
N.E.R. 


SATURDAY, JuNE 3rd, TO SATURDAY, JUNE 17TH. 

Inst. oF TRANSPORT.—Summer Meeting on White Star liner 
“Homeric.” On the evening of June 3rd, Sir David Owen will 
meet the members of the party at an informal reception on 
board ship. During the outward and return journeys meetings 
will be held for the presentation and discussion of papers, as 
follows :—‘‘ The Future of Road Transport,’’ Mr. J. B. Osler ; 
“Transport Advertising,” Mr. J. Pike; “The Effect of 
Rationalisaiton and Amalgamation on Transport Under- 
takings,” Mr. D. Ross-Johnson; “The Cruising Business,” 
Major Frank Bustard. . Transportation films will also be 
exhibited in the “‘ Homeric’s ” cinema theatre. 


WEDNESDAY, JUNE 7TH. 
Soc. or Cuemicat Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘“ Plastics: The Phenolic Types and 
their Uses,”” Mr. George Dring. 

Satrurpay, June lOrH. 
Inst. oF ELEecTricaAL ENGINEERS: LONDON StTUDENTs’ 
Section.—Summer Outing. Visit to Mr. B. Matthews’ All- 
electric Farm at East Grinstead. 

Tuespay, JUNE 13TH, TO SaTuRDAY, JUNE 17TH. 
British Waterworks’ Assoc.—Twenty-second annual 
general meeting, at Blackpool. For provisional programme see 
page 382. 

WEDNESDAY, JUNE l4rTH. 
Soc. or CHemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. “ Plastics: Cellulose Esters and 
Ethers and their Uses,”’ Dr. W. J. Jenkins. 
STAFFORDSHIRE IRON AND STEEL InstTITUTE.—Annual 
excursion to Imperial Steel Works of Edgar Allen and Co., Ltd., 
Sheffield. 

WEDNESDAY TO FRIDAY, JuNE 14TH TO JUNE 16TH. 
Inst. or SrRUCTURAL ENGINEERS.—Summer general meeting, 
at Birmingham. For provisional programme see page 486. 

TuEsDAY TO FriIpAy, JUNE 207TH TO JUNE 23RD. 
Inst. oF British FouNDRYMEN.—Annual Conference, at 
Cardiff. For provisional programme see page 510. 

WEDNESDAY, JUNE 2IsT. 
Soc. or CHEMICAL INDustRY.—At the Plastics Exhibition, 
Science Museum, S.W.7. ‘“‘ Plastics and the Architect,” Mr. 
R. MeGarth. 

Monpay To SaturpAy, JUNE 26TH TO JULY 8TH. 
Wor.ip Power CoNFERENCE.—Scandinavia. For papers to 
be read see page 151. 

WEDNESDAY, JUNE 28TH. 
Soc. or CHemicaL Inpustry.-—-At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘“‘ Plastics: Their Use in the Elec- 
trical Industry,” Lieut.-Colonel K. G. Maxwell. 
TuEsDAY, JULY 4TH, TO SATURDAY, JULY 8TH. 
Royat AcricurturaL Socrety or ENeLaANp.—Royal Show 
at Derby. 

WEDNEsDAY, JULY 19TH, TO TUESDAY, JULY 25TH. 
Woritp PetroteuM ConcreEss.—TImperial College of Science 
and Technology, 8. Kensington, London. For provisional 





cations,” Dr. G. E. K. Blythe. 6 p.m. 





programme see page 372. 
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A Seven-Day Journal 


London Passenger Transport Board. 


At a meeting of the Appointing Trustees under the 
London Passenger Transport Act, 1933, which was 
held on Thursday of last week, May 18th, under the 
chairmanship of Mr. Rupert Beckett, the following 
members of the London Passenger Transport Board 
were duly appointed :—Lord Ashfield, to be a chair- 
man for a term of seven years ; Mr. Frank Pick, to be 
a full-time member for a term of seven years; Mr. 
John Cliff and Mr. Patrick Ashley Cooper, to be part- 
time members for a term of five years ; and Sir John 
William Gilbert, Sir Edward John Holland, and Sir 
Henry Maybury, M. Inst. C.E., to be part-time mem- 
bers for a term of three years. In making the appoint- 
ments it is understood that the Board of Trustees has 
heen guided by certain broad considerations. The 
services of Lord Ashfield and Mr. Frank Pick in con- 
nection with the Underground group are well known. 
As the area covered by the Act affects two kinds of 
authorities, those of London and those of the counties, 
the appointment of Sir John Gilbert, of the London 
County Council, and Sir Edward Holland, of the 
Surrey County Council, represents both sections. 
Capital and labour are alike represented by Mr. 
Ashley Cooper, a director of the Bank of England, 
and Mr. John Cliff, the Assistant General Secretary 
of the Transport and General Workers’ Union ; 
while Sir Henry Maybury has great experience and 
wide knowledge of traffic problems. The Transport 
Board enters on its duties on July Ist, and from that 
date the control of London’s passenger transport will 
pass to it. The London General Omnibus Company 
and the Underground Railway companies will then 
cease to exist as separate entities. 


Recruitment for Employment. 


Sir HERBERT AvsTIN presided at a luncheon given 
on Friday last, May 19th, by the Institute of Indus- 
trial Psychology, in connection with its conference on 
Office Machinery. Sir Francis Goodenough, who 
was the chief guest, dealt in his speech with the 
problem: of recruitment for employment, especially 
on the commercial side of business. After referring 
to the work of the Committee on Education for 
Salesmanship, Sir Francis pointed out that no firm 
purchased raw material for manufacture without 
carefully investigating its source, its nature, and its 
probable behaviour in use. He suggested that at 
least as much care should be taken in the selection of 
the human material and that its previous history, 
qualifications, and probable behaviour in use under 
varying conditions should be known as accurately as 
possible. Education had developed greatly in the 
last thirty years and, apart from the traditional 


recruits from the elementary school, there were now 
available four recruits from secondary schools, as 
against one at the beginning of the century. Sir 


Francis also referred to the problem of recruiting for 
commerce from the public schools and universities, 
where the most scientific evaluation of the would-be 
recruit was called for or tragic mistakes could be 
made. He referred those interested to the final 
report of the Committee, and said that he believed 
that the Institute of Industrial Psychology could be 
of real help to employers in the exercising of justice 
and wisdom in the selection of recruits to employ and 
to promote and to parents in finding the right careers 
for their children. The Institute could help materially 
to promote those sound and happy relations between 
employers and employed which were essential to true 
business success. 


The Southern Railway. 


SPEAKING at the annual dinner of. the British Elec- 
trical and Allied Manufacturers’ Association, held at 
the Connaught Rooms on Thursday last, Sir Herbert 
Walker explained that the Southern Railway Com- 
pany had electrified 293 route miles, or 800 track 
miles, of its suburban area at a cost of £11,800,000, of 
which £6,250,000 had been charged to capital. The 
residue of £5,500,000 referred to money that the com- 
pany would have had to spend in any case, and the 
main item to take into consideration was an expendi- 
ture on capital account of £6,250,000. Investigations 
showed that 8,150,000 miles of steam service per 
annum had been replaced last year by 20,600,000 
electrical miles, which meant that for every two 
trains the company had put on five. There had been 
considerable acceleration and the public was gaining 
not only in service but also in speed. On taking 
out the cost of maintenance, repairs, and renewals to 
the electric track and to the rolling stock, and on 
adding to it the actual cost of working, it was found 
that the cost of the electric service last year was 
£1,225,000, or roughly just under Is. 3d. per mile, 
whereas, as far as it was possible to judge, the cost of 
working the original service with steam, at present-day 
figures, would have been 2s. 6d. per mile. That gave a 
total of £1,019,000 for the 8,150,000 miles, so that the 
increased cost the company had to bear by putting 


was completed in 1931 and therefore 1932 was the 
first year in which it was possible to draw a complete 
picture. The number of passengers carried in the 
various areas in the years before they were electrified 
was 137,000,000, but last year the number was 
215,000,000, or an increase of 77,800,000. The 
revenue derived from the 137,000,000 passengers, 
based on present-day fares, would have been 
£3,475,000, but the actual receipts obtained from the 
215,000,000 passengers amounted to £4,792,000, an 
actual increase of £1,316,000 in revenue. Deducting 
the increased cost of £206,000, it was found that the 
company had benefited to the extent of £1,110,000, 
which gave a return of 17} per cent. upon the invested 
capital. 


Oil Discharge at Sea. 


In the House of Commons, on Wednesday, May 
17th, Sir Robert Gower asked the Secretary of State 
for Foreign Affairs whether the pollution of the sea 
by waste oil discharged from vessels had increased 
within recent years, and whether, in view of the 
serious nature of the damage to bird life, inshore 
fisheries, and the general amenities of foreshores, he 
would consider the desirability of bringing the matter 
before the League of Nations at its next assembly, 
with a view to finding and carrying into effect a 
remedy for.it. In his reply, Sir John Simon said that 
information in the possession of the Board of Trade 
did not show that pollution was increasing ; he was, 
however, considering, in consultation with the other 
Government departments concerned, whether the 
step suggested could be usefully taken. Meanwhile 
an effort has been made in the House of Commons to 
gain support for the demand for legislation to deal 
with the pollution of the sea by oil discharged from 
vessels, and a Bill has been drafted to make the use of 
oil separators compulsory on certain ships. A com- 
mittee representative of both Houses has been 
appointed, and it is suggested that the President of 
the Board of Trade be asked to receive a deputation 
in order that ultimately the Government may be 
induced to appoint a Select Committee of both 
Houses to investigate the whole question. 


Piccadilly Traffic Signals. 


A FURTHER set of “ electro-matic ” traffic control 
signals—those which have been in course of erection 
in Piccadilly during the last few weeks—was brought 
into use in London last Monday, May 22nd. Like 
that in Trafalgar-square, the apparatus was supplied 
by the Automatic Electric Company, Ltd., of Liver- 
pool. Although the installation in Trafalgar-square, 
controlling as it does traffic flowing in a wide variety 
of directions, provided a number of problems requiring 
solution, that in Piccadilly is in some ways even more 
intricate. To begin with, the volume of traffic flow 
is very high and a large proportion of the vehicles 
turns into or out of the street. This latter condition 
differentiates the thoroughfare from Oxford-street, 
where a plain time-operated installation is working 
quite successfully. In addition, the contiguity of 
the road junctions which in the most congested part 
are only 50 to 70 yards apart, would make “ pro- 
gressive’ time control difficult. From Stratton- 
street to Duke-street inclusive there are six inter- 
sections or junctions, including examples of one-way 
traffic at the Arlington-street—Dean-street and Albe- 
marle-street-St. James’s-street intersections. The 
installation of signals has been designed to combine 
the ‘“‘ progressive ’’ system like that of Oxford-street 
with the traffic-operated potentialities of electro- 
matic operation. When traffic flow is high the various 
signals will be co-ordinated to operate in succession, 
but should the volume of traffic fall at any time, even 
for short periods, below a certain minimum value, 
the master controller will release the signals, which 
will then operate independently until the traffic flow 
once more increases. 


A Scientific Management Congress. 


Tue Federation of British Industries announces 
that arrangements have now been made to hold the 
Sixth International Congress for Scientific Manage- 
ment in London in 1935. The first Congress was held 
in Prague in 1924, the second in Brussels in 1925, the 
third in Rome in 1927, the fourth in Paris in 1929, and 
the fifth in Amsterdam last year. The objects which 
the organisers hope to attain by holding the Congress 
in London are threefold. First, to show the delegates 
from other countries that British industry is very 
much alive to the importance of the adoption of the 
most up-to-date and scientific principles of manage- 
ment, and that there is in this country a highly 
skilled organisation for this purpose; secondly, to 
accelerate the national movement in this direction ; 
and thirdly, to create a general appreciation of the 
commercial application of management to organised 
industrial activity. His Majesty’s Government has 
signified its support of the Congress and Sir George 
Beharrell, the managing director of Dunlops, Ltd., 
and a Past-President of the F.B.1., has been appointed 
Chairman of the Congress. Dr. E. F. Armstrong has 
agreed to act as Chairman of the Organisation Com- 
mittee, Sir Henry Fowler as Chairman of the Tech- 
nical Committee, and Mr. G. R. Freeman as Chairman 
of the Finance. Committee, with which for the time 


forty institutions and associations have already 
promised their support to the Congress, and they are 
representative of both scientific and technical aspects 
of industry. It is, however, proposed to enlarge the 
Council by the inclusion of representatives of general 
commercial associations, thereby assuring that the 
Congress will be supported by the full weight of 
industrial economic opinion. 


A British Aircraft Mark. 


A BritisH Aircraft Mark has been established for 
the purpose of distinguishing aircraft which are of 
British construction and are also in possession of a 
certificate of airworthiness granted under the Air 
Navigation (Consolidation) Order of 1923. The mark 
consists of a lion rampant in gold within concentric 
rings of red, white, and blue, with the words “ British 
Certificate of Airworthiness ” inscribed in the white 
ring. The Secretary of State will authorise the mark 
to be applied to aircraft fulfilling the following 
conditions :—(a) In the case of aircraft heavier than 
air, where the airframe, engines, and airscrews are 
all constructed in the United Kingdom, and (5) 
in the case of aircraft lighter than air, where the 
framework envelope, gas bags, engines, and airscrews 
are all constructed in the United Kingdom. The 
Secretary of State will not, however, authorise the 
mark to be applied to aircraft until a certificate of 
airworthiness, in accordance with the Air Navigation 
Act, 1920, and the Orders in Council in force there- 
under, or any substitutive legislation has been issued. 
in respect of the aircraft. The first of these marks 
has been affixed at the Croydon airport to the nose 
of the ‘‘ Astraea,”’ one of the four-engined monoplane 
air liners of the type designed for use on the Africa 
route between Cairo and Cape Town, and on the 
Singapore route. 


The Late Admiral of the Fleet Lord 
Wester Wemyss. 


Ir is with the deepest regret that we have to record 
the death at his villa, Montbrilliant, Cannes, on 
Wednesday, May 24th, of Admiral of the Fleet 
Lord Wester Wemyss, a distinguished naval officer, 
and President of the Institution of Naval Architects 
from 1928 until 1933. He had been ill for some weeks 
past, and it will be recalled how much he regretted 
his inability to induct at the recent Spring Meetings 
Lord Stonehaven, his successor, and how deeply 
touched he was at the greeting sent to him from the 
Council and members. His wise chairmanship at 
the meetings and his leadership during the two 
Summer Meetings held in Italy in 1929, and in 
France in 1931, will long be remembered. Lord 
Wester Wemyss was in his seventieth year. He 
entered the Navy in 1877, and at the outbreak of 
war commanded the Twelfth Cruiser Squadron 
in the Western Patrol, and later the Allied Squadron. 
He was in command of the squadron landing the 
troops at the Dardanelles, and was later Commander- 
in-Chief in the East Indies and Egypt. He was made 
Deputy First Sea Lord in September, 1917, and 
First Sea Lord two months later, a position which 
he held until 1919. He was a member of the British 
Delegation which signed the Armistice on November 
llth, 1918, and arranged for the internment of 
the capital ships, cruisers and destroyers of the 
German Navy in British waters. He retired from 
the Navy in 1929, and was the author of a book 
entitled ‘‘ The Navy in the Dardanelles Campaign.” 
Rosslyn Erskine Wemyss was a man of great ability 
and singular personal charm. His death will be 
regretted alike by naval officers, naval architects, 
marine engineers, and a wide circle of friends. 


New G.W.R. Air Services. 


An extension of the G.W.R. air services from 
Cardiff to South Devon, as recorded in a Journal note 
of April 7th, was made on Monday last to Birmingham, 
and should prove of great value to industrialists in 
the Birmingham area. For the present one service 
in each direction will be run daily, and the time 
between Birmingham and Cardiff and the holiday 
resorts of South Devon has been more than halved. 
The morning aeroplane leaves Castle Bromwich 
Aerodrome at 9.30 a.m., arriving at the Cardiff Air 
Port at 10.40, at Haldon Aerodrome, Teignmouth, at 
11.50, and at Roborough Aerodrome for Plymouth at 
12.20 p.m. There are omnibus connections from 
Snow Hill railway station to Castle Bromwich and 
from the other aerodromes to the respective railway 
stations. The return aeroplane leaves Roborough at 
4 p.m. and is scheduled to arrive at Castle Bromwich 
at 6.50 p.m. Provision has been made to carry 
passengers and luggage and also mails. The extended 
service is operated by a three-engined Westland- 
Wessex six-seater aeroplane provided by Imperial 
Airways, Ltd., which is painted with the railway com- 
pany’s colours and carries its crest, like the machines 
in use on the Cardiff-South Devon section. The Bir- 
mingham Corporation is operating the road service 
from Castle Bromwich to Snow Hill Station for the 
railway company, and the Air Ministry has given 
special permission for the use of the aerodrome at 
Castle Bromwich for the period of the service. The 
Great Western Railway Company is the first British 
railway company to exercise powers obtained from 








on the electrical service was £206,000 per annum. 
The electrification of the whole of the suburban service 





being the Reception Committee will be merged. Some 


Parliament in 1919 in respect of air transport. 
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Shaft Sinking 


SWANSEA POWER 


by Freezing. 


STATION. 


By W. L. LOWE-BROWN, M. Inst. C.E. 


HE shafts described in this article will form the 

intake and discharge openings for the condensing 
water tunnels of the super power station at present 
being built by the County Borough of Swansea. This 
station, which has been chosen by the Central Elec- 
tricity Board as the selected station for the South- 
West of England electricity scheme, is situated at Tir 
John North,-Swansea. It has been designed for an 
eventual output of 240,000 kW, of which one-half 











Fig. 1—King’s Dock. View of foreshaft showing concrete 
base, brick wall and three circulating pipes in place. 


will be provided by the work at present under con- 
struction. 

Sea water will be used for condensing purposes. 
The amount required for the present scheme is about 
24,000 tons an hour. Separate intake and discharge 
tunnels will be constructed. These will be of horse- 
shoe ‘shape, equivalent to a circular section about 
9ft. in diameter. When the power station is enlarged 
to its full capacity two more similar tunnels will be 
required. 

To have placed the intake and discharge shafts 

















Fig. 2—Drilling Rig with percussion rods in position 
ready for drilling. 


below the line of lowest low water in the sea would 
have involved tunnels about two miles long. An 
agreement was reached with the Great Western 
Railway Company to allow water to be drawn from 
the King’s Dock and discharged into the Queen’s 
Dock. In this way the length of the intake tunnel is 
about half a mile and of the discharge three-quarters 
of a mile. The two docks are in communication at 


the ends remote from the shafts, but it is estimated 


not be affected by that at the discharge, as the 
shortest course which can be taken by the water is 
more than one and a-half miles in length and the 
basin, formed by the two docks through which it will 
pass, has an area of more than 80 acres and contains 
about 3,500,000 tons of water. 

The power station will be founded on rock, which 
at that point is near to the surface. The rock falls 
away rapidly towards the sea and is about 135ft. 
below the cope of the dock walls at the intake and 
about 120ft. at the discharge shaft. The overlying 
ground consists of very soft mud, running sands, open 
gravel, and other water-bearing alluvial deposits, 


through which the shafts and tunnels could not be 
constructed without the use of compressed air or 
freezing methods. 


CHOICE OF LEVELS. 


To place the tunnels entirely in rock would have 
involved sinking the shafts through water-bearing 
ground to depths far beyond the limits of practical 
compressed air work. It therefore became necessary 
to choose between driving the tunnels at a relatively 
shallow depth in water-bearing ground, for part of 
their length, to enable compressed air methods to be 
employed ; or sinking the shafts by freezing, to the 
depth necessary to allow the tunnels to be con- 
structed in free air under an ample cover of rock. 
Each scheme had its advantages and disadvantages. 












considered that no fears need be entertained in this 
respect. 

Sir Cyril Kirkpatrick and Partners, the consulting 
engineers for the power station foundations and 
circulating water tunnels, considered that either 
scheme could be carried out successfully and would 
offer a satisfactory solution. It was therefore decided 
to call for alternative tenders for these two schemes. 
When these were received and the advantages and 
disadvantages carefully weighed it was finally decided 
to adopt the deep-level scheme with shafts sunk by 
the freezing process. 


CONTRACTORS. 


The contract for the construction of the power 
station foundations an@ circulating water tunnels 
and shafts was let to Messrs. Pauling and Co., of 
Westminster. This firm assumed the responsibility 
for carrying out the whole of this work, but for that 
part of it which involved the use of the freezing 
process they enlisted the services in an advisory 
capacity of the Foraky Company, of Brussels, which 











Fig. 3—Jacking over Drilling Rig to new position. 


has a wide experience of its use, to advise them in 
regard to general procedure and to the power and 
type of plant to be employed. For this purpose the 
Foraky Company placed the services of an engineer 
at the disposal of Messrs. Pauling. As soon as the 
general plan of operation had been made out, sub- 
contracts were placed with LeGrand, Sutcliff and 
Gell, Ltd., of Southall, for putting down the bore- 
holes and installing the underground freezing pipes, 
and with the F. H. Hayward Latona Engineering 
Company, of Peckham, for the supply and operation 
of the freezing plant. 


FREEZING PROCEss. 


The freezing process is pre-eminent in sinking 





Freezing Commenced 10a.m. 25/11/32 
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shafts through alluvial ground where the amount of 


























































Fig. 4—King’s Dock. 


Previous experience of compressed air work left no 
doubt that the tunnels could be constructed at the 
higher level without undue difficulty, but fears were 
entertained of the possibility of subsequent settlement, 
with consequent high stresses at the point where the 
ground changed from alluvium to solid rock. On the 
other hand, the deep-level scheme involved possible 
difficulties in the use of the less familiar freezing 
process and was exposed to the possibility of a trouble- 
some leakage of water into the workings when driving 
the tunnel in free air through the coal measures ; 





that the temperature of the water at the intake will 


although the most experienced local colliery experts 
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Temperatures of outgoing and return brine circuits during freezing operations and rate of flow. 


water to be dealt with is too great to be handled by 
pumping and the pressures are too high to be balanced 
by compressed air. In the forty years that it has 
been in use the mode of application has passed through 
the experimental stage and experience has resulted in 
the development of methods which in their general 
outline are now employed almost universally. Varia- 
tions are, of course, made to suit special circum- 
stances and each user has his own preferences for the 
details of procedure. Nevertheless, the general 
system followed is that described below. 





In sinking a shaft by this process a series of pipes, 














arranged in a circle, is first put down into the ground 
outside the boundary of the shaft to be sunk. Brine 
at a low temperature is then circulated through the 
pipes until a circular ice wall has been formed com- 
pletely surrounding the shaft. The ice wall must be 
thick enough to resist the earth and water pressures 
without appreciable distortion. It is found that soft 
ground, such as quicksand, can, when frozen, be safely 
relied upon to withstand a compressive stress of 
150 lb. per square inch. The ice wall must extend 


down to firm impermeable ground to avoid the possi- 
bility of water or soft earth rising up in the bottom 
as the excavation proceeds. 

The freezing pipes consist of two parts ; 


first, heavy 





Fig. 5—General view of Brine Pipe ice-coated. 


weldless steel tubes closed at the bottom, and placed 
inside bore-holes drilled by ordinary methods ; 
secondly, smaller pipes open at the bottom inserted 
inside the former. Suitable connections are then 
made and a stream of cold brine is circulated down 
the smaller inner pipes and up in the annular space 
between the two pipes. In this way a cylinder of 
frozen ground is formed around the pipes, and this 
gradually increases in diameter as the process is 
continued. This increase of diameter is relatively 
quick at first, but becomes slower as the size increases, 
until finally, if the process is continued long enough, 
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somewhat more than 3ft. in thickness being formed 
in a reasonably short time and allows a margin for 
deviation. In larger shafts, where a thicker wall is 
required, more than one ring of pipes may be neces- 
sary. In that case the pipes are usually staggered 
to assist rapid freezing, but special precautions 
must then be taken to prevent pockets of unfrozen 
ground being left, which, when frozen later, might 
cause disruptive internal stresses in the ice wall. 
The ideal to be aimed at is to freeze the ice wall 
and leave an unfrozen core of soft material in the 
middle. Frozen ground is difficult to excavate, 
and rock drills and explosives may be required for 
its removal. In a small shaft (say, 12ft. to 14ft. in 
diameter) it is impossible to avoid the disappearance 
of the unfrozen core at depth because of the rapid 
progress of the freezing during the sinking operations 
themselves. For example, if the diameter of the 
unfrozen core is 4ft., at 
one level it may have been 
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the disc was replaced by a cage about 18in. long. 
This system gave satisfactory results for the depths 
used on this work, but for deep borings much more 
accurate methods are required. 

Various instruments of a most ingenious kind have 
been devised and used with success for surveying 
bore-holes ; each firm specialising in this kind of 
work has its preference. The Foraky Company, 
for instance, has an instrument called the Denis- 
Foraky Teleclinograph, which has given strikingly 
good results even at great depths. 


DRILLING. 

The circle on which the pipes around the shaft 
at Swansea were placed was 22ft. in diameter, or 
3ft. outside the line of the excavation and 3ft. 6in. 
outside the line of the cast iron tubbing. Twenty-four 
pipes were provided at each shaft, resulting in a 








reduced to lft. at a point 
50ft. deeper when that is 
reached two or three weeks 
later, and lower down may 
disappear altogether. This 
is what actually happened 
at Swansea. 


SINKING THE PIPEs. 


There is one difficulty 
in the application of this 
process which will be 
apparent to anyone who 
has had experience of put- 
ting down deep bore-holes. 
It is very pretty on paper 
to show a ring of vertical 
pipes 170ft. long spaced 
about 3ft. apart. There is 
no difficulty in starting 
them equidistant at ground 
level; but it is an entirely 
different matter to keep 
them vertical as the depth 
increases; if any pipe 
should stray into the area 
of the excavation it 
obvious that complications 
would be set up which 
might cause serious difficulties. And furthermore, 
any irregularity which increases the distance apart 
of the pipes augments the amount of freezing to be 
done to close the ice wall. 


is 


If proper precautions are taken to guide the drilling 
tools and casing, there may be little or no deviation 
from the true position for 100ft. or so. As the depth 
increases, however, it is practically impossible to 
control the direction, and variations in underground 
conditions may result in very serious deviations. 
The only safeguard is to survey the position of the 
casing very carefully as the drilling proceeds, and 
if any sign of excessive deviation is noted, to stop 
drilling, fill in the lower portion with hard material, 





a condition of equilibrium will be reached and the 


and drill again. In some cases it may be found neces- 
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Fig. 6—Intake Works, King’s Dock. 


ice cylinder ceases to grow. It will readily be seen that 
if a number of circulating pipes are put down in a 
circle outside the line of the shaft, provided they are 
not spaced too far apart, the ice cylinders will 
eventually touch one another, and if the process is 
continued sufficiently a solid ice wall will be formed 
round the site of the shaft. The nearer the pipes 
are placed together the shorter the time required 
to form the ice wall and the lower the cost of the 
freezing. But the larger the number of pipes the 
greater the cost of the boring and piping ; so a balance 
must be struck. In practice it is found that under 


average conditions, the most economical spacing 
for the pipes is about 3ft. 





This results in a wall of 











Headgear employed for sinking. 


sary to abandon the hole and start a new one nearby. 
At Swansea the following method of checking the 
verticality of the bore-hole was used :—A steel 
plumbing disc slightly smaller than the internal 
diameter of the casing was lowered into the top of 
the hole. This was suspended by a fine plumbing 
wire from a small pulley firmly fixed about 20ft. 
above the hole and dead central to it. The dise was 
then lowered in 10ft. stages, and the deviation of 
the plumbing wire carefully measured, at each stage, 
from two horizontal wires fixed at right angles to 
each other near the top of the casing. From these 
readings the amount of the deviation of the casing 





Fig. 7—View looking down shaft at King’s Dock. 
running sand standing vertically without timbering. 





Showing frozen mud and 


spacing of 2ft. 10}in. Im addition to these, a pilot 
hole was drilled in the middle of each shaft. The 
latter served several purposes. In the first instance, 
it gave reliable information about the nature of the 
subsoil. Subsequently, this hole was used for observa- 
tion purposes during the freezing, and with this 
end in view the lower portion was grouted to exclude 
deep-seated water, and the upper portion was lined 
with perforated casing or filter pipe. 

One of the rope percussion-type drilling rigs, 
afterwards used for the “ ring” holes, was employed 
to a point 20ft. into the coal measures. From that 
point the rig was changed over to the rotary system 
of drilling, using chilled shot, in order to take core 
samples of the strata. In this way this hole was carried 
down to the final depths of the shaft and a con- 
tinuous core secured. With the type of rig employed 
the conversion was easily effected by attaching the 
rotary equipment by means of a chain drive. 


Kine’s Dock Suart. 

The drilling work on King’s Dock shaft was done 
first. At that point a working site on dry land behind 
the dock was available. This may be seen in anh 
engraving on page 526. 

A concrete base was first laid around the site of 
the shaft at about 2ft. below ground level, and on top 
of this two circular brick walls, about 6ft. high, were 
built. The inner wall was arranged to clear the shaft 
lining by a few inches, and the outer one 5ft. further 
away. The whole formed an annular passageway, 
called the “‘ foreshaft,’’ over which the drilling stage 
was built to carry the loads clear of the brick walls. 
_A good idea of the form of the foreshaft can be gained 
from Fig. 1. 

Four drilling rigs of the rope percussion type were 
used, each with its own steel derrick, 28ft. high 

-Fig. 2. The strata to be passed through 
consisted of water-bearing beds of soft clay, sandy 
clay, peat, and gravel, interspersed with boulders, 
so that it was necessary to keep the hole lined 
with casing. It was not possible to drill the whole 
depth of 172ft. with one tier of casing, and sometimes 
three or even four tiers were required. In general, 
however, the hole was started with 83in., and finished 
with 6in. casing. The presence of boulders increased 
the difficulty of drilling the holes vertical. As pre- 
viously stated, these were spaced at 2ft. 10}in. 
centres, and under the contract they must not deviate 
from one another in any vertical direction by more 
than 1 per cent. of the depth, thus two adjoining 
bore-holes could not deviate more than } per cent. 
in opposite directions. When a hole was found to be 
deviating excessively, the method usually employed 
to correct it was to withdraw the casing gradually 
while filling in the hole with hard core or other 
suitable material to a level somewhat above that at 
which the deviation started, and then rebore. Some- 
times it was necessary to do this several times before 
a satisfactory boring could be made. As soon as a 





could be computed. For the deeper measurements 








bore-hole had been completed, the freezing tubes 
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were lowered into it and tested, joint by joint, to a 
pressure of 300 lb. per square inch. The casing was 
then withdrawn and the drilling rig, which was 
mounted on a skidding frame, jacked over bodily 
to the next hole. See.Fig. 3. Drilling operations 
started at King’s Dock on July 16th, 1932, and were 
completed by October 26th, 1932. An engraving on 
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Fig. 8B—Design of Cast Iron Lining for Intake and 


page 526 shows the pilot hole and eighteen cir- 
culating pipes completed and ready for connecting 
to the freezing mains. 


QUEEN’S Dock SHAFT. 

At Queen’s Dock the shaft is situated at a point 
where the dock walls have not yet been built, and 
where there is a depth of 15ft. of water over the site. 
The shaft will be built inside a cofferdam formed of 
steel sheet piling, which will be filled in with sand, to 
the future quay level. At the time the boring opera- 
tions at King’s Dock were finished, the steel sheet piles 
had not been driven, but the timber jetty or staging 
required to drive them from had been completed. 
It was therefore decided to put down the borings from 
this jetty without waiting for the other work to be 
carried out. An engraving on page 526 shows drilling 
in progress with two rigs in position. Extra piles were 
driven and special bracing placed to take the weight 
of the drilling rigs. The total weight of the rigs 
themselves was only about 12 tons but provision was 
made for a load of 60 tons, as that weight might be 
brought on to the platform by the jacks when with- 
drawing the casing. This work was started on 
November 14th, 1932, and although only three drilling 
rigs were used, the twenty-four ring holes, 138ft. 
deep and the pilot hole 240ft. deep, were all completed 
by February 24th, 1933. The top tier of 82in. casing 
was left in position to shut out the sea water, and 
protect the freezing pipes while the filling was being 
placed. 


FREEZING PLANT. 


The two shafts at Swansea are situated about 
400 yards apart, and the intervening ground is 
traversed by railway lines and a high embankment. 
It was therefore decided that it would be more econo- 
mical to erect the freezing plant near to the first shaft 
to be sunk and afterwards transfer it to the neigh- 
bourhood of the second shaft when the first one had 
been completed, rather than attempt to use a central 
plant for the two shafts. 

The plant is provided and worked by the F. H. 
Hayward Latona Engineering Company, Ltd., of 
Peckham, to the specification of the Foraky Com- 
pany. It consists of one unit of 100,000 Frigories 
(negative major calories) per hour rated at minus 
20 deg. Cent. (—4 deg. Fah.) and two units, each 
of half that capacity. Each unit consists of a com- 
pressor built by Haslam and Newton, Ltd., of Derby, 
driven by a three-phase electric motor, using alter- 
nating current at 440 volts and running at 1500 revolu- 
tions per minute. The motor for the large unit is 
of 70 H.P., and those for the smaller ones half that 
power. Ammonia gas is used as the medium for 





producing the cold ; it is compressed to a pressure of, 





say, 95 1b. per square inch with a temperature of, 
say, 60 deg., and then passed to an outdoor vertical 
coil condenser. There it is cooled by a spray of water 
pumped from the docks by a centrifugal pump 
(10,000 gallons per hour). In passing through the 
condenser the ammonia gas is liquefied and emerges 
with a temperature of 48 deg. Fah. By means of 
a reducing valve the pres- 
sure of the liquid ammonia 
is lowered to 11 lb., with 
the result that the tempera- 
ture drops to —7 deg. Fah. 
It then passes into the 
refrigerator where it acts 
on the brine, reducing its 
temperature considerably. 
The brine which consists 
of a solution of calcium 
chloride with a density of 
1-25 is pumped from the 
refrigerator through the 
freezing pipes at the shaft. 
After it has passed through 
the circulating pipes in the 
ground it returns to the 
freezing plant at a higher 
temperature. Before enter- 
ing the refrigerator, it 
passes over a notch gauge 
where the rate of flow is 
measured to check the 
hourly output of ‘‘frigories”’ 
of the ammonia compres- 
sors. A float, which in 
this case is fitted on the 
tank, but is usually placed 
on the coolers, gives warn- 
ing of any loss of brine. 

The three units are con- 
nected to the system in 
such a way that they can 
be worked in any combina- 
tion. Normally the circuit 
of the brine flows down the 
inner pipe of freezing bores 
and returns through the 
annular space between that 
and the outer casing, but 
cross connections have been 
provided to allow the flow 
to be reversed when 
desired. In practice this is 
done about once a week. 
At the shaft there are two 
ring mains, to which the circulating brine pipes are con- 
nected in pairs. The arrangement is clearly shown on 
page 526. The cold brine from the refrigerators is 
delivered to one of these ring mains and after passing 
through two of the circulating pipes in series returns 
to the other ring main and thence to the freezing 
plant. 
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tures both dropped rapidly at first, but as the ice 
cores formed the resistance went up and it became 
necessary to start up more plant and increase the 
flow of brine in the circuit. The volume varied from 
7000 to 15,000 gallons per hour with an average of 
about 12,000. At the end of thirty days the outgoing 
and return temperatures had been reduced to 2 deg. 
Fah. and 7 deg. Fah. respectively. After that the fall 
became more gradual until on January 21st, 1933, they 
reached —4 deg. Fah. and —2 deg. Fah. _ Since that 
date they have been maintained at about those values 
by regulating the volume of brine circulated. A com- 
plete record of these temperatures and the rate of flow 
is given in Fig. 4 and a photograph of the ice-coated 
brine pipe is reproduced in Fig. 5 

While the ice wall is being formed in the ground it is 
important to know as closely as possible the progress 
which is being made. Some engineers retain a few of 
the circulating pipes to use as thermometer stations, 
where the temperatures of the ground may be 
observed during the early days of the freezing, and 
only put them into the brine circuit when they have 
provided evidence that the ice wall has begun to form. 
The expense of putting down a number of bore-holes 
solely for observation purpose is usually prohibitive, 
but one hole called the pilot near the middle of the 
shaft is always considered essential. It is surprising 
what accurate deductions can be drawn by an expert 
with a thorough practical understanding of physical 
laws from a careful study of the few possible observa- 
tions. The temperature observations may provide 
useful information of progress, but by far the most 
valuable evidence is that given by ground water levels 
in the pilot hole. The reasons for this are not far to 
seek. When the ice wall has been closed it is obvious 
that the ground water within will be cut off from 
surrounding influences. Any subsequent freezing 
inside that wall with the consequent increase of 
volume must cause the water level in the pilot pipe to 
rise. This is the most positive of all the indications 
that a continuous ice wall has been successfully 
formed, and at Swansea it was relied upon exclusively. 
The pilot hole was lined entirely with filter pipe ; 
that is to say, casing perforated by a large number of 
small holes and covered with wire gauze to keep out 
the sand. The interior of a pipe of this form is in 
connection with the ground water throughout its 
length, and indicates the average behavigur of the 
ground. The level of the water in this pipe was 
observed very carefully from the moment that 
freezing operations were started. It was soon found 
that this level fluctuated from day to day, so that 
unless some rule could be found for this behaviour 
it might be impossible to draw reliable inferences from 
these observations. It was known that the water 
level in the dock nearby varied considerably and daily 
readings, plotted side by side with the levels in the 
pilot pipe, soon showed that there was a direct corre- 
spondence between the two curves. The fluctuations 
of the dock water level were repeated on a reduced 
scale in the pilot hole. This relationship was watched 








































































































: i very closely and on December 18th, 1932, twenty- 
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Fig. 9—Design of Cast Iron Walling Curb for Intake and Discharge Shafts. 
Fig. 10—Design of Cast Iron Wedging Ring for Intake and Discharge Shafts. 


operation, the volume of brine pumped through the 
system being about 7000 gallons per hour. The 
temperature of the outgoing brine was 32 deg. Fah. 
and of the return stream 38 deg. Fah. These tempera- 





and the following day it became abundantly clear 
that the ice wall had been successfully closed. 
The freezing was continued for a further thirty- 
six days to allow time for the ice wall to attain 
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the desired thickness. The total time was fifty-nine 


days. 
SINKING. 
Sinking was commenced on January 23rd, 1933, 
by ordinary excavation methods, and proceeded at- 


an average rate of 18ft. a week until the coal measures 
were reached on March 17th, 1933. The type of head- 
year used is shown in Fig. 6, page 517. At first the 
earth at the middle of the shaft was soft and 
offered no difficulty in its removal, but the parts 
nearer the circumference were hard and required 
the use of pneumatic drills to break them down. 
As the sinking advanced the frozen area increased, 
and on February 27th, 1933, at a depth of 90ft., 
the whole area of the shaft was found to be frozen 
solid and required to be broken up just as though 
it had been rock. 

Except for the upper 4ft. where light ribs and 
poling boards were used to support the face, no 
timbering whatever was employed. As may be seen 
from the engraving the walls of the shaft have the 
appearance of solid rock and stand up perfectly, 
although the ground consists of such unpromising 
material as soft mud, loose gravel, and sand. This 
can be clearly seen in Fig. 7. 

One curious phenomenon was observed during the 
sinking operations. When the depth had reached 
78ft., a vertical crack appeared in the side of the 
shaft. It was clearly visible from a depth of 78ft. 
to 104ft. It had a width of lin. to 2in. and extended 
3ft. into the ground. Perhaps the simplest explana- 
tion is that the ice wall was still increasing in thickness 
and that as fresh ground was frozen, on the face 
remote from the shaft the expansion due to freezing 
set up tensile stresses in the inner face. 

In order that the junction with the solid ground 
might be sealed effectively the freezing pipes were 
carried down 30ft. into the coal measures. The 
coal measures were entered at a depth of 128ft. 
and excavation stopped at a depth of 155ft. A cast 
iron walling curb or crib, shown in Fig. 9, was 
placed here, and the cast iron lining built up to the 
ground level. The cast iron lining consists of rings 
ft. high and 6in. over flanges with the flanges inside, 
as shown in Fig. 8. : 

The lining of the upper part has now been com- 
pleted and grouted. Sinking will be continued to 
a level 20ft. below the bottom of the freezing pipes— 


that is, 50ft. below the top of the coal measures— 
where another walling curb will be placed and the 
remainder of the lining built. The joint between the 
new lining and the first section will be made water- 
tight by the use of wooden wedges. The top ring 
of the lower section of lining will be of a special section, 
called a wedging-ring, shown in Fig. 10. Its upper 
face will be arranged to come to within lin. of the 
lower side of the upper walling curb. The upper 
flange of the wedging-ring is tapered so as to prevent 
the wedges being forced in by external pressure, 
i.¢., the wedging space is made narrower on the inside 
than on the outside of the shaft. In order to allow 
the wedging blocks to be inserted, a notch is left in 
the middle of each segment by omitting the taper 
for a width of about 5in. All the blocks, which are 
made of white pine, will then be passed in through 
the notches and moved round, to right and left, 
until the complete circle of blocks has been placed. 
At the back edge of the upper flange of the wedging- 
ring a circumferential projection lin. thick and 
extending lin. above the general level is provided. 
The object of this projection is to form a stop against 
which the wedges can be driven during the process 
of consolidation. 

After the blocks have all been placed in position 
a steel chisel, shaped like a stiletto, is driven in and 
withdrawn. A finely tapered plug of soft wood is 
then driven into the hole so formed. This process 
is continued until it is found impossible to drive 
in any more soft wood plugs. The whole procedure 
is then repeated using oak plugs. The total volume 
of wood used may be as much as 2} times the volume 
of the space, and results in the formation of a very 
compact ring of wood fibre which can be made water- 
tight against very high pressures. 

The author wishes to thank the Swansea Corpora- 
tion and Sir Cyril Kirkpatrick and Partners for 
permission to write this article and publish photo- 
graphs of the work, and Messrs. Pauling and Co. for 
much valuable information. To Mr. Mussche, 
the Foraky Company’s representative, who kindly 
assisted by revising the description of the freezing 
operations ; to Messrs. LeGrand, Sutcliff and Gell 
and Co. for particulars of the drilling method, and 
to the F. H. Hayward Latona Engineering Company 
for facilities in inspecting the freezing plant, he 





also tenders his sincere thanks. 








Stores Department Accounting. 


By ANDREW MILLER. 


RECENT article in THe ENGINEER, entitled 
<1 “ Organising the Stores Department,” indicated 
that the functions of the department are the provision, 
retention and distribution of all materials that are 
required for the manufacture of the goods produced, 
as well as the expense materials thereto requisite. 
The article contained very practical advice regarding 
the personnel of such a department, and also some of 
the methods to be adopted for the most extensive 
requirements, and in advocating that the stores 
superintendent should be an engineer with a sound 
business training, it was added that a certain know- 
ledge of cost accounting methods would be helpful. 

It may be interesting to indicate how, on prac- 
tically simple lines, cost accounting can be applied 
to the stores department, so that the fullest efficiency 
is obtained from that department, not only in the 
provision, retention, and distribution of materials 
required for manufacturing, but in securing the 
financial control of the department, covering all the 
financial obligations involved for it, and also the prices 
paid for supplies and the charges made for stores used. 

In the article already mentioned, it is-stated that 
whether material is required for a special order or for 
stock, it should be treated in the same way, initially. 
Purchased material requirements for special orders 
will obviously be charged direct to the cost accounts 
for these special orders direct from the suppliers’ 
invoices. If these special materials are considerable, 
and all are stocked before use for examination, test, 
and safe keeping, the percentage charge for store- 
keeping could be added to each cost account, based 
on the value of the materials affected. 

The cost of operating the stores department over a 
definite period of three or six months or one year is 
determined by accounting the total charges for rent, 
taxation, insurance, depreciation, lighting and heat- 
ing, property repairs, and plant repairs, if conveying 
plant is used, and also wages of storekeepers, &c. 
If the stores department building is owned, the 
interest charged on the capital involved can be 
assumed for rent, or if it is part of a larger building, 
the rent, taxation, insurance, and property repairs 
may be estimated on the basis of floor area occupied. 

In accounting these expenses, their percentage 
relation to the value of the materials used in the same 
period, is the percentage to be added to material 
costs in the cost accounts to recover the cost of the 
store-keeping. This percentage is the same as will 
be added to the cost of stock materials in the cost 





accounts to pay for the store-keeping, as obviously 





it is not practical to differentiate between the 
expenses for storing special materials and ordinary 
stock materials. 

The efficient control of stock, which may be manu- 
factures, partly finished or finished, or raw materials, 
can be accomplished readily with the minimum of 
clerical work, in the actual stock department. The 
accounting required for complete control of stock is 
comparatively little for the benefits obtained, after a 
proper method has been installed. All recent im- 
provements in stores accounting tend to the elimina- 
tion from the stores departments of the clerical work 
necessary for accounting. This work is transferred 
to the stores material clerk in the cost department, 
who is therefore free from the handling of goods and 
is entirely engaged on clerical work. Isolated thus, 
he makes cleaner and more correct records in less 
time. There is also the advantage of having the stock 
transactions recorded apart from the stores depart- 
ment, as more efficient checking can then be obtained. 

The preliminary work necessary for thorough 
stores accounting largely consists in the preparation 
of a classified list of parts or materials to be stocked, 
and this may be called a stock catalogue or register. 
For manufactured parts, these classification par- 
ticulars will be readily obtained from the parts list 
or price list, which many makers of technical manu- 
factures, such as typewriters and motor cars, have 
to provide for their customers. Generally, stock 
materials and stores will be classified alphabetically 
by their trade name. 

Material is usually supplied to the stores depart- 
ment by outside suppliers, but finished goods or parts 
stored may come not only from other makers, but 
from manufacturing departments of the business 
under review. In the first instance, the material 
requisition is sent to the purchase department for 
attention, and, in the second instance, the requisition 
is filled by the manufacturing department concerned, 
and thereafter the cost department is advised to 
arrange the necessary credits and debits. The 
duplicate material requisition retained in the stores 
department is indexed by the name of the material 
or part ordered in the filing section titled ‘‘ Material 
Ordered,”’ and after delivery of the total quantity 
ordered, the requisition is transferred to the section 
titled ‘‘ Material Delivered.” 

The stores department is thus able to keep ready 
and continuous track of all requisitions for inward 
supply and their fulfilment. The material requisition 
covers the usual requirements, quantity and descrip- 








To 


tion of material required and delivery date. 
enable the purchase department or manufacturing 
departments to confirm the delivery required, the 
present stock and estimate of consumpt are given in 
corroboration. 

After receipt of quotations from outside suppliers 
of special or stock materials, when making a com- 
parison of these quotations before deciding the source 
of supply, it is advisable to show with the comparison, 
either the estimated price in the case of special 
materials, or the previous purchase price with date of 
purchase for stock materials, and this information 
will be found very useful when purchasing. © 

Efficient accounting of all stock materials and 
stores is readily accomplished in the cost department 
by means of a stores ledger, the materials and stores 
being arranged therein alphabetically in the same 
classification as they are stocked in the stores depart - 
ment. The stores ledger is debited from suppliers’ 
invoices for materials supplied, and an average price 
based on purchases is readily obtained weekly, or 
monthly, for charging issues, which are credited in 
the ledger for the same period, so that the particulars 
of the various stock materials are always available, not 
only in quantities, but at their approximately correct 
value, according to purchases and issues. 

The question of prices to be charged in the cost 
accounts for stock materials and stores issued for 
manufacturing is one on which opinions differ. 
Those who suggest that the materials should be 
charged to cost accounts at the market prices current 
when these materials are used from stock for actual 
manufacturing, do so because these are the prices 
which would have been required to be paid for the 
materials if they were purchased at the time used. 
If the material prices have been falling, manu- 
facturers whose cost accounting is at the market or 
current rate will show lower costs than the manu- 
facturers who charge at the higher price paid when 
purchased at an earlier date; the higher price pre- 
viously paid being for purchases for manufacturing 
purposes made at what proved a less favourable time 
for economic purchasing. 

The use of market or current prices for charging 
stock materials used does not place the manufacturers 
in a more favourable position for obtaining work. 
Business is secured by an estimate and not on actual 
costs, which can only be obtained when the work is 
done. If manufacturers know the quantities required 
they can meet competition by allowing in their esti- 
mates for the cost of the stock materials at market 
or current prices. This does not prevent an arrange- 
ment for cost purposes of charging these materials 
from stock at the average purchase price, which may 
be higher. 

The difference in such a case could be explained 
by a note on the original estimate, if it is compared 
with the actual cost on completion, and if there is a 
loss it is not greater than it would be if the stock 
materials or stores purchase prices were depreciated 
to meet the market reduction. As previously stated, 
there is one great advantage in continuing to charge 
the stock materials or stores at purchased prices, if 
these are correctly averaged weekly or monthly, and 
stock issues charged accordingly. By this means an 
approximately correct cash balance, as well as quan- 
tity balance, can be obtained in the stores ledger, 
weekly, monthly, or at the end of the financial year, 
for comparison with the physical stocktaking and 
stock valuation for balance sheet purposes. Another 
advantage is that the stock depreciation account 
would only be necessary at the annual balance period, 
when the average purchase prices, if different from 
the market or current rates, have to be altered 
accordingly, as these are the valuation prices for 
beginning a new financial year. 

In accordance with the best practice, the annual 
stock accounting is correctly valued at purchase or 
current market prices, whichever are lower, and, as 
already explained, any adjusting or writing off then 
necessary gives the new prices for the beginning of 
the next financial year. The advantage of accounting 
receipts and charging issues at average purchase 
prices is that not only is the stores ledger a quantity 
check on the stores department bin or stock cards for 
the corresponding materials, but the total value of 
the material stocked can always be ascertained. This 
information, together with the valuation at the samc 
date of the operating cost accounts of manufactures, 
enables interim financial accounts to be prepared in 
the minimum time, without the delay and work of 
the actual physical stocktaking, which for most manu- 
facturing companies is a very considerable and 
important task. 








ENGINEERING GOLFING SocieTy.—The spring meeting was 
held at Hunstanton, Norfolk, on Saturday and Sunday, May 
13th and 14th, 1933, by the courtesy of the Hunstanton Golf 
Club. Saturday morning round, stroke competition under 
handicap :—First Division: President’s cup and memento, 
A. R. Jefferson, 79—7=172; second prize, J. Townley, 
80—7=73 ; Captain’s prize, H. V. Gaud, 77. Second Division : 
‘Wilson’? cup and memento, C. W. Speirs, 87—18=69; 
second prize, Johnstone Wright, 95—18=77, after a tie with 
S. Eclair-Heath, 90—13; Captain’s prize, C. W. Speirs, 87. 
Saturday afternoon round, four-ball foursomes against bogey :— 
‘“‘Timmis ”’ cups and mementoes, A. R. Jefferson and Godfrey 
M. C. Taylor, 7 up, after, a tie with J. H. Skelton and L. M. 
Bowden, who took second prizes. Sunday morning round, 
Greensomes against bogey: ‘‘Hunter-Twiss” cups and 


mementoes, H. J. Taylor and H. Greenwell, 3 up ; second prizes, 
Charles Stewart and E. S. New, all square, after a triple tie with 





J. H. Skelton and H. T. Garvie and S. Groom and J. E. Grant. 
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THE HOOVER FACTORY, PERIVALE, MIDDLESEX 


(For description see opposite page.) 
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The Hoover Factory. 
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M\HERE cannot be many engineers who are not 
acquainted with the Hoover electric suction 
cleaner, either from hearsay, or from _ practical 
experience, so some account of their production 
may be of interest, especially as their manufacture 
involves some peculiar forms of engineering practice. 
It may be, however, of some interest, before going 
on to describe the works, to explain how they came 
into existence. 

The Hoover Company was, of course, originated 
in the United States of America, and, sub- 
sequently, started a branch in Canada. The Canadian 
branch was intended to take care of the trade within 
the British Empire. It was, however, found that 
some 80 per cent. of the product of the Canadian 
factory was being shipped to England. Subsequent 
developments showed that it would be preferable 
to manufacture in England. In the interval a selling 
establishment had been organised on the outskirts of 
London—at Perivale, to be exact—where there 
was also equipment for the maintenance of machines 
made by the company. 

This place is well illustrated in our headpiece 
engraving, and constitutes the left-hand side of the 
buildings. It accommodates all the clerical staff 
necessary for the business, and is in most pleasant 
surroundings on the Western-avenue out of London. 
The care which the management has applied to the 
ensemble may be gauged from the sector-shaped 
rose beds in front of the main entrance. Other 
directions in which we were attracted was the provi- 
sion of a “‘ caféteria,” where about 300 people can 
be served with meals in an hour—there is no 
segregation of the several classes of employees. 
We were, however, surprised to see great quantities 
of combustible refuse being destroyed in a bonfire 
when the heating service of the building was supplied 
with imported oil, and we presume that this material 
will be put to a useful purpose as work progresses. 

In scanning the aerial view of the works, it is 
impressive to think that the whole of the right-hand 
wing and the lower floor of the main building are 
occupied with manufacturing, dispatching, and 
maintenance work, while practically the whole of 
the upper floor of the main building is devoted to 
clerical work. The staffs in the two departments 
are, in fact, almost the same in numbers. 

Our concern, however, is principally with the 
manufacturing, department, which is the block of 
buildings on the right in our aerial view. (In connec- 
tion with this view it is noteworthy that the black 
rectangle on the roof is not a well within the building, 
but is a shallow tank for cooling circulating water 
for the main engines.) This building houses the whole 
of the plant necessary for the production of the 
machine parts for the English requirements for 
Hoover machines, which are assembled on the ground 
floor of the main building. The aluminium alloy die 
castings are supplied by Fry’s Metal Foundries, of 
Mitcham. 

TESTING. 

In the main building there is an engineering 
department where specimen cleaners and their parts 
are subjected to the most violent testing to assure 
that they will withstand what is assumed to be 
‘‘ housewife” service. These tests are, naturally, 
of an intensive nature, with the object of reducing 
the time element. The engravings opposite show 
several of the testing arrangements. 

For instance, a complete cleaner is trundled 
backwards and forwards over a table about a yard 
long, across which there are arranged steel strips 





fin. high. If the machine survives this treatment 
for twenty-five hours, at a rate of thirty-two strokes 
per minute, it is accepted as being up to standard. 
Again, the machines are put upon a travelling belt 
of carpet, and are arranged to work in the normal 
fashion, except that they discharge the air into a 
conveniently small porous box, instead of the usual 
bag. An automatic switch starts the sweeper motor 
and keeps it running for 5} minutes, and then cuts 
off the current for 1} minutes. This process is carried 
on until the engineer in charge is satisfied with the 
behaviour of all the parts of the machine, concentrat- 
ing his attention on a few parts of each machine in 
process of testing. One of our engravings shows the 
apparatus used for this test very plainly. It will 
be noticed that over each machine there is a card, 
in a rack, on which its performance is recorded. 
Various other tests are carried out on parts of the 





PRESS FORZBENDING HANDLES 


machines, such as the wear-resisting qualities of the 
rubber tires on the carrying wheels. This is done 
on the apparatus shown on the extreme left of the 
view of the testing department. The wheels are 
mounted on oblique spindles and beneath them there 
is reciprocated a table covered with sand paper. 
There are a variety of other tests to which material 
is subjected in this laboratory. For instance, there 
is the machine, seen in the left background, which 
simulates the action of wrapping the “flex” of a 
sweeper round the cleats on its handle. The flex 
must withstand eight thousand five hundred 
cycles of this kind before it is passed as being up to 
standard. A lamp in the circuit of each piece of 
flex shows by going out immediately the continuity 
of the wire is broken. Other tests include the per- 
sistent opening and closing of switches, the flexing 
of springs, the endurance of rubber buffers—note the 
little gallows on the right of our illustration, which 
lifts and drops the test piece on to a corrugated 





base plate. The driving bands for the brushing 
and beater cylinder of the sweeper are tested to show 
that even if the cylinder is stalled the band will not 
too quickly scorch; and the fabric bags into which 
the dust is discharged are tested for their perme- 
ability. It is stipulated that there should not be 
back-pressure of more than 0-54in. water gauge 
against the fan when it is controlled to suck at 
about 4in. W.G. under working conditions. The 
apparatus in which these tests are carried out is 
under the canopy in the corner of the “ lab.” 

There is yet one other part of this section of the 
works to which we must make reference, but we will 
pass over it quickly. It is one in which tests are 
made of practically every make of vacuum cleaning 
apparatus on the market. 


POWER AND HEart. 


Going on from these investigational parts of the 
works, we come to the power and heating arrange- 
ments. Electrical power is supplied by two Crossley 
heavy-oil engines, which we illustrate. They each 
have five cylinders and drive Electric Construction 
generators of 312 kVA. Either of these machines is 
generally able to take the whole load of the factory, 
and generates three-phase current at 400 volts and 
50 cycles. For lighting purposes the voltage is 
reduced to 230 volts. There is also a connection with 
the public mains which is used for some of the 
lighting systems. In the power-house there is a 
Gardner air compressor for supplying the factory in 
general and a Crossley electrically-driven air pump 
for starting the main engines. 

The heating arrangements for the manufacturing 
and the office buildings are quite distinct, a fact 
which is explained by their relative ages. The heat 
for the manufacturing department is largely derived 
from the exhaust gases from the main oil engines, 
which are used to heat water. The temperature of 
this water may, if necessary, be increased by means 
of a separate oil-fired boiler. This hot water is used 
at appropriate positions to warm up air drawn into 
the building from the outside. In hot weather the 
heating arrangements are automatically cut out. In 
the office buildings there is a system of water radiators 
served by Britannic boilers fitted with Urquhart 
oil burners, and controlled by thermostats. 


MANUFACTURE. 


To cover wholly all the processes of manufacturing 
a Hoover machine would occupy far too much space 
in our journal, but we will try to explain some of 
those which struck us as being more or less original. 

Taking, first, the motor which drives the cleaner. 
It is of the commutator type and both the field and 
armature are laminated. The laminations are so 
punched out, one within the other, that there is 
practically no scrap. They are them assembled in jigs 
and their number determined by a weighing process, 
there being allowed a tolerance of two laminations. 
The laminations for the field magnet are held together 
by rivets, which are closed at the same time as the 
bundle is compacted in a press. The armature lami- 
nations are fixed on the shaft by two strokes in a press. 
The first stroke approximately settles the bundle, and 
then a loose washer is added, so that the next stroke 
solidifies the pile. The armature is ground on the 
outside and is balanced on knife-edges. It is also 
examined for loose laminations. The outside of the 
field core is also ground, as it has to be a good fit in 
the casing, but the bore is not machined. 

The windings of both the armature and the field are 
made in the orthodox type of machine, which counts 
the number of turns put into each coil and then 
stops, and the ends of the wires are left protruding. 
The skill and celerity of the girls who control these 
operations are really astonishing to the uninitiated. 
The ends of the windings must necessarily be bared 
of their insulation to allow of their being soldered to 
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the commutator segments, and this is effected by a 
rotary wire scratch brush, while the armature is held 
in a jig that only exposes the ends of the wires. The 
ends of the wires are then laid, by hand, in grooves 
nicked in the commutator segments and the attach- 
ment is effected by dipping the whole assembly in a 
bath of molten solder. 

In order that it should be possible to carry out this 
soldering, it is, of course, necessary to provide that 
those parts which do not need soldering will not 
“take” the solder. This requirement is satisfied 
by oxidising the copper segments of the commutator, 
and subsequently cleaning them up only where the 
soldering is required. 

The oxidised copper segments, which are of the 


familiar form, with two dovetail grooves to accom- 


which there is a series of brushes and helical beater 
bars, as shown in one of the illustrations. 

The beater bars are formed from sheet steel in an 
ingenious form of die, of which we give an illustration. 
The strip is first formed as a simple half-round channel, 
and is then transferred to another pair of dies, the 
two parts of which are of the same general diameter 
as that of the cylinder and are appropriately grooved 
in helical form. By passing a strip of metal through 
this die, under a press, the proper form is given to the 
bar. It has subsequently to be riveted to the cylinder, 
but must first be hardened to resist wear. Three little 
rivets are first tack-welded to the inside of the bar, 
and they are copper-plated, so that they will not be 
affected by the cyanide heat treatment used to harden 
the bar. 














































DIES FOR MAKING BEATER BARS 


modate the end rings, are assembled in a little jig 
together with their separating insulators. The 
assembly is then held in a rubber band. The end 
insulators and dovetail rings are put in place, and the 
whole put in a press which rivets the two end rings 
together and makes the whole a compact mass. 
We timed a girl at the assembly of these commu- 
tators, which comprise thirty-six copper segments, a 
corresponding number of insulators, the two end 
insulators and caps—all within a space of about 1}in. 
diameter by }in. long—and found that she could do 
the work in just over 3 minutes. The job of slotting 
the oxidised surface of the segments where they 
must be soldered to the windings is effected by a little 























AGITATOR AND COMPONENT PARTS 


JIG FOR WELDING AGITATOR FRAME 


rivets inside the cylinder on a long-snouted kick press 
with only one loose part for the man to handle. The 
sweeping brushes have aluminium backs, into which 
the bristles are wired by an automatic machine, and 
are held in grooves indented in the cylinder. 

The agitator is mounted in the cleaner in a 
light framework, which is built up of a number 
of press-formed pieces, as shown in one of the engrav- 
ings, which are electrically welded together. For this 
purpose the jig shown is used to hold the pieces in 
position and is offered up to the electrodes of the 


It is then a simple matter to burr over the 


welding machine in rotation at the various points 
where joints have to be made. 

The handle by which the sweeper is guided about 
the floor is made of light gauge steel tubing, and is 
bent cold in a fixture attached to a power press, 
of which we give an illustration. The fixture 
attached to the side of the press bed and has a con- 
necting-rod reaching up to a special dise crank fixed 
on the end of the main crank shaft. The tube to 
be bent is pushed into a holder, up to a stop, and a 
single stroke of the connecting-rod then bends the 
tube down on to a grooved former. The tube is bent 
round with practically no deformation of cross section. 
The handles, like several other parts of the machine, 
are lacquered and stoved, The smaller parts are 


Is 


electro-plated with cadmium or nickel—chromium is 
not used 


‘in a plant by Cannings. 
ASSEMBLING. 


The component parts are sent to the assembly 
department, which is beneath the offices, and is 
illustrated on page 520. The sub-assemblies are 
arranged in straight lines, feeding up to the final 
assembly, for which the principal equipment is a series 
of riveting and similar machines, which are arranged 
approximately in a circle. Trays of parts are arranged 
conveniently to each machine, the operators work 
round inside the circus, moving from one machine 
to the next as the building up of the cleaner progresses. 
The man takes a main casing casting and first 
stamps it with an identification number. He then 
moves to the next press, on the left, where he rivets 
in two studs for the bale at the lower end of the 
handle. A name plate is riveted on, the agitator 
support latch is fixed, and so it goes on through a 
dozen operations, carried out on separate machines, 
some of them being driven by power and some by a 
treadle. It is noteworthy that the power-driven 
machines each have their own motor, and are only 
started as required, and their action is astonishingly 
rapid. 
The cleaners are then stacked in a rack and are 
taken to an adjacent bench where the motors and 
several other pieces are fitted by hand, the screws 
being driven home by pneumatic screwdrivers. They 
gravitate down an incline to a test bench, where they 
are given 10 minutes’ running to warm them up and 
are tested for suction—which must be at least 4in. 
water gauge—short circuits, air leaks, wattage, &c., 
while the inspector gives them a final overhauling. 
They are then ready for the packing and dispatch 
department. 











LTHOUGH new circuit breakers which work without oil 
LA. have been mainly developed by Continental engineers, 
research workers in this country and in America have 
given them attention. But, like English engineers, those 
in America continue to favour the oil breakér, which, 
despite its relatively large dimensions and the large 
quantities of oil involved, has proved on the whole pretty 
reliable. Reviewing the position in the Journal of the 
American Institute of Electrical Engineers of April, 1931, 
Mr. J. B. MacNeill expressed the opinion that oil breakers 
were desirable for pressures above 25 kV, especially for 
cutdoor service. In Germany, however, oilless switches 
for large rupturing capacities have been made for 100 kV 
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circular saw—controlled by hand. The’ completed 
armature and the field windings are impregnated with 
shellac, and baked in an oven, supplied by the Carrier 
Ross Engineering Company. The whole motor is then 
assembled in its casing and is given a preliminary trial 
run, under its own power, to see that it operates satis- 
factorily. This run is made on a rack of which we 
give an illustration, at one end of which there stands 
»she man who does the assembly, while at the other 
there is another who makes any minor adjustments 
that may be necessary, and generally tests the motor. 

The cylinder or “ agitator,” as the makers designate 
it, in the front of the cleaner, which beats and 
brushes the carpet in advance of the suction inlet, also 
involves a number of ingenious manufacturing opera- 
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and more, and are apparently giving complete satisfaction. 
Progress in the development of oilless breakers has been 
slow in America, and since the publication of Mr. MacNeill’s 
paper little seems to have been written about them. 
In the April issue of the Journal of the American Institute 
of Electrical Engineers, hcwever, Messrs. C. A. Church 
and N. R. Damon describe two experimental breakers 
developed in the University of Colorado. One is a breaker 
in which the arc is extinguished by a blast of air, and the 
other a water breaker. 

In setting out to describe the apparatus they have 
evolved, the authors explain that during the time an arc 
is sustained highly ionised and conductive gases occupy 





tions. It is essentially a light cylinder round 











the arc space. The free electrons present in the con- 








Experimental Circuit Breakers. 
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ducting medium are emitted, both by the gas within the 
arc space and by the heated conductors, and although the 
current passes through zero twice in each cycle, the arc 
space loses its conductive properties so slowly that the 
recovery voltage readily maintains the arc. To suppress 
the arc it is therefore necessary to supply some external 
means of rapidly lowering the conductivity of the gap. 
Among the methods of doing this are (1) increasing the 
pressure, (2) rapidly cooling the contacts and arc space, 
(3) binding the free electrons so as to make them ineffec- 
tive as current carriers, and (4) completely removing the 
ionised gas and replacing it with a medium of high dielec- 
tric strength. One or more of these means of increasing 
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D WATER CIRCUIT BREAKERS 


the dielectric strength of the arc space were employed in 
the two breakers under consideration. In the case of the 
air-blast breaker shown in Fig. 1, as the breaker is tripped 
a blast of compressed air serves to lengthen the arc to the 
natural breaking point, to remove the ionised gases from 
the arcing chamber, and to cool the electrodes and the 
arc itself as it extends. A crude test model of this breaker, 
made from an ordinary 4in. four-way cast iron pipe fitting, 
with bushings made of wood and contacts composed of 
brass, and with overall dimensions 1lin. by 12in. by 5in., 
successfully interrupted a 2-3-kV, 240-kVA, highly induc- 
tive short circuit in a period corresponding to three half 
cycles. 

om the case of the design shown in Fig. 2, when the 
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breaker is tripped the lower contacts part and establish 
an are beneath the surface of the water, which is rapidly 
evaporated. Subsequently a second break occurs between 
the upper pair of contacts, thus establishing an arc in the 
deionising chamber, into which the vapour from the lower 
chamber passes and serves to extinguish the arc. 

A crude model of this breaker made up of two 2in. four- 
way iron pipe fittings, with a lin. pipe forming the con- 
necting part was tested under similar conditions to those 
mentioned for the air-blast breaker, and successfully 
interrupted 240-kVA at 2-3 kV, during a period corre- 
sponding to the sixth half cycle. The breaker is said to 
have operated so silently that, apart from a greenish 
flame appearing for an instant at the exhaust opening 
and the fact that fuses inserted in the circuit did not 
blow, it was impossible to tell that the circuit had been 
opened. While the authors recognise that tests would 
have to be made at much higher voltages and much heavier 
loads to determine the real value of the designs, they 
believe that in view of the satisfactory performance of 
other air-blast and water circuit breakers made on the 
Continent and in America, they may well prove of 
practical value. 








A Six-Ton Grain Weighing Machine. 


THERE have recently been completed by W. and 
T. Avery, Ltd., of Soho Foundry, Birmingham, two 
of the largest grain-weighing machines ever constructed. 
‘They have been made to the order of the Montreal Harbour 
Board, and are each capable of weighing 6 short tons 
per batch. The photograph which we reproduce shows 
one of the machines arranged for testing as we saw it 
in the makers’ works, while the line drawing gives the 
general arrangement. 

The machine is of the type in which the grain is run 
into a skip or hopper, suspended from one end of an equal 
armed beam, and is balanced against a corresponding 
dead weight on the other end of the beam. Thus, each 
weighing represents exactly 6 tons of grain, and this 
exactitude we tested and found to be correct within less 
than | lb., or, say, 1 in 12,000. It is remarkable that such 
a high degree of accuracy can be attained when the machine 
is working at the rate of two weighings per minute. 

As will be seen from the drawing, the grain is delivered as 
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At the bottom of the garner there is a sector-shaped 
feed valve which is so interconnected with the mechanism 
that it cannot be opened unless there are at least 350 
bushels of grain out of a possible maximum 500 in the 
garner. This arrangement ensures that the grain is always 
dropped into the hopper rapidly and uniformly. As a 











GRAIN WEIGHING MACHINE UNDER TEST 


consequence, the impact of the grain on reaching the 
bottom of the hopper remains constant and does not 
disturb the balance. It also reduces the dust nuisance 
and provides a cushion in the garner for the incoming grain. 

At the bottom of the weighing hopper there are two 
discharge doors, which are so counterbalanced that they 
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in such a manner that the valve cannot be opened while 
the doors are open. The edge of the valve which cuts off 
the flow of grain into the hopper closes against a long 
row of bristles, so that the control is positive, but does 
not injure any entrapped grains. It is also so shaped that 
in the process of closing the valve first lets a bold flow 
of grain through, almost to the extent of 6 tons, and then 
gradually cuts off to a dribble until the exact amount 
of grain has been passed. At the moment when the load 
in the hopper overbalances the dead-weights on the other 
end of the beam, it is obvious that there must be a certain 
amount of grain in the process of falling through space 
between the feed valve and the hopper, and if the move- 
ment of the beam were to close the valve at that moment, 
that amount of grain would be added as overweight, 
and it might amount to at least 100 lb. As a consequence, 
a bucket is arranged in the path of the dribble flow and 
takes a sample of the grain passing—we use the expression 
“sample” to indicate the fact that the specific gravity 
of the grain is taken into account. The weight of this 
bucket load acts on its own beam, and in opposition to 
the main load in releasing the trip mechanism, and so 
ensures an exact charge. There is a counterbalance 
on the bucket lever which can be moved to give the final 
adjustment. The bucket lever is pivoted coaxially with 
the main balance beam, and is so proportioned as to 
allow for the size of the bucket as compared with the 
amount of the dribble. In the garner there is a screen 
which ensures that only clean grain gets to the sample 
bucket, and that its accuracy is not affected by foreign 
matter. 


When the hopper is empty the inner end of the balance 
beam naturally rises, but is restrained by springs, one 
of which can be seen immediately below the garner outlet ; 
there is also an air dashpot, or shock absorber, to take 
up the blow of the return. As the load is added in the 
hopper, these springs are decompressed and, finally, the 
beam swings free. By this time the feed valve is 
fully closed and is held shut by a set of toggle levers 
that are then in a straight line. The hopper continues 
to descend and a pin on the end of the balance beam meets 
a bell crank and opens a trigger that otherwise locks the 
toggles. The bottom doors are released and the load 
drops out. It only takes three seconds for the complete 
discharge of the load, and we noticed that the discharge 
is really complete—that is to say, there was not a thimble- 
full of grain left in the hopper. The doors are then closed 
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GENERAL ARRANGEMENT OF SIX-TON GRAIN WEIGHING™ MACHINE 


it is taken out of the ship’s hold into an overhead garner. 
This garner has a capacity of 500 bushels, while the weigh- 
ing hopper holds 200 bushels, so that there is always 
ample grain in hand to fill the hopper rapidly. The supply- 
ing elevator has a capacity of 24,000 bushels, or 72 
short tons per hour. 


tend to close when the hopper is empty. They are held 
closed to support the weight of the charge, by the links 
which can be seen in the end view of the line drawing. 
These links are held in the closed position by a roller 
engaging with the crook in the upper part of one of the 
links. They are also interconnected with the feed valve 


by their counterweights and knock open the toggles 
that hold the feed valve, so that it can be opened again 
as the beam rises to admit a fresh charge. At the 
same time, the sample bucket is automatically tipped 
and its contents added to the next load. Each weighing 
operation is recorded on three counters, two of which are 
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operated by the closing of the hopper doors and the other 


by the feed valve. One of the counters is fitted with a 
ticket-printing mechanism to show the number of weigh- 
ings made. It is easily understandable that the total weight 
of a parcel of grain which has to be weighed may not be 
an exact multiple of 6 tons, so arrangements are provided 
for weighing what is known as the residue. This is effected 
by a steelyard mounted over the deadweights and fitted 
with a ticket-printing mechanism to record the weight. 
The deadweights which are not required are lifted off 
their stirrups by a jack and are supported on pegs slipped 
into holes in the main framing. This jack is also used for 
relieving the beam of the weights when it is desired to 
test the balance of the machine empty. There are eleven 
1000 Ib. weights and five of 200 lb. 

A detail of interest is the arrangement of the knife- 
edges of the balance beam. They are of normal design, 
except that the seatings are supported on transverse 
rollers. These rollers rest in elliptical recesses, which 
allow a certain amount of freedom, but tend to centralise 
the load. The top of the weighing hopper is covered in, 
except for the valve opening, so that dust from the grain 
does not eseape and cause a nuisance. 

It is noteworthy that the largest Avery grain-weighing 
machines hitherto made have a capacity of 4 tons per 
discharge. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE AUTOGIRO PRINCIPLE. 


Sir,—The recent demonstration of the capabilities 
of an autogiro by Senor J. de la Cierva is causing increas- 
ing interest in this machine, and inquiring minds are 
beginning to demand a simple scientific explanation. 

Let it be said at once that the aero-dynamics of the 
autogiro are considered by the inventor to be a complex 
problem. When we remember that the blades of the rotor 
are flexible, and during rotation indulge in a more or less 
flapping action, due to the varying pressures, the presenta- 
tion of the problem from a theoretical point of view 
involves difficulties which defy mathematical analysis. 

The following simple considerations may, to a certain 
extent, help to convey an approximate idea of what 
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we may expect from a rotor when compared with a fixed 
aerofoil having the same forward velocity. 

In Senor J. de la Cierva’s lecture before the Royal 
Aeronautical Society, published in the Society’s Journal, 
November, 1930, the speed of the tips of the rotor blades 
for maximum efficiency is given at ‘‘ 1} times that of the 
machine.” This rotation is due to the greater resistance 
of the receding blades compared with the advancing 
blade when subject to an air current. Or, we may say 
that it is easier to drive an inclined aerofoil forward than 
backward. 

Taking this tip speed as our guide, let Fig. 1 represent 
a rotor blade in plan, which, at the moment of our con- 
sideration, is at right angles to the air velocity V (forward 
speed). We can now write the relative velocities of the 
blade at the tip, half, and quarter radius thus : 


V1-5V 
V0-75V 
V0-37V 


At tip C ” 
Half radius B 
Quarter radius A 
Taking V as unity the lift on the blade of the rotor at 
these radii will be as the square of these speeds : 


At C+(V 1-5 V)2 6-25 
» B (V0-75V)2 3-00 
» A (V0-37V)2 1-89 


Plotting these values, Fig. 2, we obtain a diagram 


| The upward pressures on the half span of a fixed wing may 

; then be represented by the rectangle R Y, which gives 

| 2 R Y for the full span. 

| The total lifting effect on the rotor blades will be repre- 
sented by the full area of the diagram R Y plus a somewhat 

4:5 Y 


» 


triangular extension approximately equal to R 
Total, R Y+2-25R Y=3-25RY. 
Lift of rotor 3°25 1-62 
Lift of fixed wing 2 egies 
A result very much in favour of the rotor. 

At the same time it must be remembered that in both 
systems the drift and pushing force to overcome it at the 
same forward speed is proportional to the lift if the 
inclination of the blades is the same. Which means that 
the rotor blades would lift more than the aerofoil is capable 
of doing at this particular speed and setting, but require 
additional power. On the other hand, it is obvious that 
it is impossible to construct a fixed wing of equal 
proportions. 

In the case where with reduced angle of blade, the 
tip speed is equal to the forward speed, the same reasoning 
suggests that the lift and efficiencies of the two systems 
are practically equal, From these considerations we 
may conclude that it will not be long before the autogiro 
becomes @ serious rival to the aeroplane in both its civil 
and military development. Apart from the rotor, the 
construction of the body may have a resemblance and 
similar construction to the streamline automobile, as 
curved covering surfaces of metal will be required for both. 

Gloucester, May 22nd. J. R. PorRtTER. 





CONNECTING-ROD BOLTS. 


Srr,—In reply to Mr. Hendry’s letter in your issue of 
the 19th, I most certainly agree that the load on the bolts 
remains constant. In fact, that was the whole point of 
my statement. The object of my remarks was to counter 
an erroneous impression that the total load on the bolts 
was the sum of the tightening load and the working load 
on the connecting-rod. As it is erroneous to consider 
that the stress on the bolts is increased by the working 
load, and no engineer would consider that it is decreased, 
I naturally intended to imply that the load remained 
constant. I am afraid my wording cannot be very clear, 
but in the sentence quoted by Mr. Hendry the words 
“initial load’ refer to the initial tightening-up load, 
previously mentioned, 7.e., the load imposed on the bolt 
by the compression of the parts; the reduction of an 
initial load certainly does not imply that the total load 
is less. : 

I think that the portion of my statement quoted by 
Mr. Hendry will be found quite clear if compared with 
the following general example, where ~ is the initial load 
per bolt due to tightening, and y the working load on the 
connecting-rod : 


At rest. Working. 
Working load per bolt MWe <a Se y/2 
Tightening load per bolt x (initial) ax—y/2 (residual) 
Total load per bolt .. .. 2 


Total compression of parts 2 (xr) y/2) 
If these terms are applied to the example given by 
Mr. Hendry, we get : 
Working load per bolt .. .. .. 2/2=1 ton 
Residual tightening load per bolt.. .. 14—2/2=—4 ton 
(= Half the compression load on the parts) 
Total load per bolt 23 65 se oe CO ees 
to the initial amount) 
It is to be noticed that the load on each bolt due to 
the compression of the parts is reduced from 1} to $ ton. 
Manchester, May 23rd. L. W. Scuuster. 


THE L.M.S. COMPOUNDS. 
Sir,—I am obliged to “ Traveller’ for the suggestion 
contained in his letter appearing in your issue of the 12th 
instant, that I should write a further article, but of a more 
critical character, on these fine locomotives. 

Meantime, I would refer ‘“‘ Traveller’’ to Mr. E. L. 
Diamond’s paper on “‘ An Investigation into the Cylinder 
Losses in a Compound Locomotive,” published by the 
Institution of Mechanical Engineers in 1927. Some of 
the points referred to by your correspondent are dealt 
with therein. The engine concerned in these trials, which 
were carried out in February, 1925, was “ No. 1065,” 
one of the L.M.S. three-cylinder compounds in question. 

It will be remembered, as mentioned in my article, 
that originally the first five examples, as designed by 
Mr. 8S. W. Johnson, had independent H.P. and L.P. 
cut-offs. The three sets of valve motion could be linked 
up together, or, alternatively, the H.P. gear could be 
adjusted separately, as might be desired, one handle 
sufficing for either operation. Mr. Deeley, however, 
preferred a single reversing gear, with fixed relative 
cut-offs for the H.P. and L.P. cylinders. 

To fit the leading bogie of the L.M.S. compounds with 
a booster, as proposed by “ Traveller,” does not seem 
practicable. F. W. BREWER. 
Stevenage, Herts., May 22nd. 








SIXTY YEARS AGO. 





FRom our issue of May 30th, 1873, we obtain a backward 
glance on the subjects which at that time were of interest 
to certain learned societies. Side by side we reported 
the proceedings at three different meetings. The Society 


~ niga of signalling on railways, following a paper on 
the subject presented by Mr. W. H. Preece. At that 
date the block systeém—defined as the preservation of a 
certain and invariable distance as opposed to an uncertain 
and variable interval of time between trains on the same 
line of rails—was in use on 4515 miles out of the total of 
16,000 miles of railway in the United Kingdom. The 
South-Eastern Railway was distinguished by having the 
whole of its system worked by block. In the North 
block working was in general much less popular than 
in the South. The vice-chairman of the North-Eastern 
Railway voiced strong opposition to the system during 
the discussion. It was monstrous, he said, that railway 
directors should be bound to adopt a measure without 
having had sufficient experience of its working. Until 
it was proved that the block system was infallible, the 
directors, he contended, ought to be left to introduce 
what best suited their emergencies. For the rest, the 
discussion seems largely to have become side-tracked 
into a debate on what coloured lights should be used for 
signals. All appear to have beon agreed as to the merits 
of red as a sign of danger, but the then common practice 
of using a white light to indicate clear was criticised by 
one or two speakers. Mr. Chubb, of the North London 
Railway, recommended green as an alternative, and 
reinforced his argument by recalling an accident at Stow- 
bridge which had been caused by a driver mistaking «a 
naked lantern on the platform for a white signal... . 
The proceedings of the Royal Society, then, as now, 
were characterised by the diversity of the subjects over 
which the interests of the Fellows extended. In one 
paper Lieutenant Sale, R.E., discussed the newly dis- 
covered phenomenon of the action of light on the electrical 
resistance of selenium. He asserted that the variation 
was produced not by the actinic rays, but chiefly by the 
rays lying just outside the red. He also observed that 
while the effect produced by the exposure of selenium 
to light was sensibly instantaneous, the return to normal 
resistance when the light was cut off was not so rapid. 
The spectrum of the sun, periodicity in rainfall, the errant 
annalides of the older paleozoic rocks, and the evaluation 
of 2 to 707 places of decimals, formed the subjects of other 
papers submitted to the Society. . .. Our report of 
the soirée of the Institution of Civil Engineers held under 
the presidency of Mr. Thomas Hawksley at the South 
Kensington Museum, was a trifle ungallant. We praised 
the “‘ amphitheatre of noble exotic plants’ in the midst 
of which the President and Mrs. Hawksley received their 
five thousand guests; we praised the accomplished 
musicians of the Royal Artillery, who played and sang, 
and we praised the refreshments and wines. We disputed, 
however, the desirability of inviting ladies to be present 
at the function. An “ample moiety” of them was in 
evidence. They seem to have disturbed our equanimity. 
Our examination of the pictures in the galleries thrown 
open for the occasion was disturbed by their rustling 
silks, sweeping trains, fair necks, and dazzling diamonds. 
Nor, apparently, were we successful in avoiding distracting 
femininity when we turned to contemplate the models, 
and so forth, staged for our technical attention. Ladies, 
we concluded, however delightful and ornamental, were 
not indispensable at such reunions, and we expressed 
the hope that the old style of annual conversazione at 
Great George-street—a severely practical occasion 
unadorned by the womenkind of the engineering world 
would not be perpetually abandoned. 








ENGINEERS’ GERMAN CIRCLE. 


On Monday, May 22nd, a summer evening visit to the 
Science Museum at South Kensington was arranged, and 
some sixty members, ladies, and friends of the Circle 
attended. The party was received in the lecture hall by 
Colonel Sir Henry G. Lyons, the Director, who, in an 
address of welcome, briefly referred to the object of the 
Museum and its place in the life of the community. Speak- 
ing of the future of technical museums, Sir Henry said that 
it seemed likely that the technical museum of the future 
would be largely an exhibition of current work, with old 
objects to indicate the path of progress. Thanks were 
expressed to the Director by Herr E. H. Riiter, the First 
Secretary of the German Embassy. Following an intro- 
ductory address given by Herr Ernst Schneider on the 
history, development, and activities of the Museum, 
which was illustrated by lantern slides, the party divided 
into three groups, and under three German guide lecturers, 
Herr Dr. Fritz Engel, Herr Ernst Schneider, and Herr 
H. Panzerbieter, inspected various sections of the 
collections. After the visit an informal dinner was held at 
the Anglo-German Club, Carlton-gardens, where there were 
further opportunities for German social conversation and 
a recital of music. In view of certain communications 
which have been received by the Secretary with reference 
to recent political developments which have taken place, 
the Committee would like to emphasise the fact that the 
Engineers’ German Circle is a purely scientific society, 
with no commercial or political interests. Its purpose is 
clearly defined in the recently issued “‘ Minerva Jahrbuch 
der Gelehrten Welt ”’ as follows :—‘‘ Zur Férderung der 
Kenntnis der deutschen Sprache in der Technik durch 
Vortrage, und der Freundschaft und Zusammenarbeit 
englischer und deutscher Ingenieure,”’ or “‘ The furthering 
of the knowledge of technical German by lectures and the 
friendship and co-operation of English and German 
Engineers.” The Secretary of the Circle, Mr. 

Spratt, of the Science Museum, London, S.W.7, will 
welcome inquiries as to membership and also concerning 
the work of the German Circle of English-speaking 
Engineers in Berlin. 








ENGINEERING QUANTITIES.—We are requested to say that 
the report of the Committee on Engineering Quantities is not 
being sold by the Institution of Civil Engineers, but by William 
Clowes and Sons, Ltd., 94, Jermyn-street, S.W.1, the price to 
members being Is. post free and to non-members 2s. post free. 

WE are grateful to Mr. Punch for sending us a copy of his 
Summer Number. We all know that Punch never was as good 
as it used to be, but we might modify that statement and say 
that it was never better than it is, and we ask this Summer 
Number to bear witness. The colour printing is as excellent 
as the ability of artists whom we are accustomed to regard as 








illustrating the varying pressures compared with a fixed 
wing, assuming the same chord and angle of attack. 





of Telegraph Engineers—now the Institution of Electrical 
Engineers—had been debating at some length the block 





merely flippant is surprising. 
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Railway and Road Matters. 


THE German State Railways are experimenting with a 
double bogie road vehicle on to which a loaded railway 
wagon can be raised. The vehicle with its load is hauled 
along the roads by a tractor. The transporter weighs 
% to 9 tons, and will take a wagon with a total weight of 
32 tons. The distance between the bogies can be altered 
to suit different sizes of wagons. 


THe membership of the London Passenger Transport 
Board was announced by the Minister of Transport in 
the House of Commons on Thursday, May 18th. The 
names are Lord Ashfield, Mr. Frank Pick, Mr. John Cliff, 
Mr. P. A. Cooper, Sir J. W. Gilbert, Sir E. J. Holland, and 
Sir Henry Maybury. Lord Ashfield is to be the Chairman 
and Mr. Pick is to be a full-time member, The new Board 
comes into office on July Ist. 


In the London and North-Eastern Railway Magazine 
'o1 May some particulars are given of the work done 
recently on the North-Eastern area of the London and 
North-Eastern Railway by the Morris track-laying 
machine. The track-laying train arrived on the site at 
7.15 a.m., commenced work at 7.45 a.m,, completed the 
laying down of its fifty lengths of 60ft. rails at 2.55 p.m., 
and left for home at 3,55 p,m., some 15 minutes ahead of 
the programmed time, 


THE traffic receipts for the seventeenth week showed, as 
compared with the corresponding period of 1932, an 
increase in passenger traffic on the G.W., L.M.S8., and 
Southern ; in goods on the L.M.S, and in coal on the 
L.M.S. and L.N.E, The returns for the eighteenth week 
also showed an improvement, as all the companies had 
increases in passenger traffic ; the G,W. and 8.R. in goods 
and the G.W. in coal, Possibly though, the passenger 
receipts were improved by the new ‘summer ’’ return 
fares. 


One of the many great improvements made and being 
made on the London Underground system is the concen- 
tration into one station at Holborn of the British Museum 
Station on the Centra] London and the Holborn of the 
Piccadilly line. The latter reconstructed station was 
opened on Monday, May 22nd, and the whole work is 
expected to be finished at a cost of £500,000 in September. 
There will be fast-moving escalators, and, for the first time, 
four have been placed in one shaft, involving the largest 
escalator tunnel so far made. These escalators are 76ft. 
in length and travel at a speed of nearly 2 miles per hour. 


Ir would appear as though one of the earliest matters 
to which the new London Passenger Transport Board will 
have to pay attention is the transit facilities in the Horn- 
sey, Hendon, Barnet, and Finchley district. A petition 
on this question is to be presented by the local autho- 
rities to the Minister of Transport. The scheme proposes 
the electrification of the L. and N.E.R. lines in that area 
and the extension of the Highgate tube to Highgate, 
L. and N.E.R. It is claimed that the latter, which means 
a line } mile in length, was at one time advocated by Mr, 
Pick. By running from Highgate over the L. and N.E.R. 
to Edgware and High Barnet, an additional 12} miles 
would be added to the tube system. 


WE regret to record the death on May 13th of Mr. 
G. C, Locket, who, for ten years, was the commercial 
member of the Railway Rates Tribunal, and retired, 
along with his railway colleague, Mr. W. A. Jepson, in 
October, 1931, Prior to that appointment, Mr, Locket 
was Chairman of the Society of Coal Merchants, and was 
for many years Chairman of the Associaton of Private 
Owners of Railway Rolling Stock. We mention that 
fact in order to add to the value of the testimony borne 
by Mr. Bruce Thomas, the President of the Railway Rates 
Tribunal, when on May 16th, he referred to Mr. Locket’s 
death. No one, he said, could have had greater qualifica- 
cations for that office than Mr, Locket ; no one could have 
exercised the functions of that office more judicially or 
with greater impartiality. His wide knowledge of com- 
mercial affairs commanded the highest respect, and his 
invariable courtesy endeared him to all. 


AWARDS were made at the Guildhall on Monday, May 
15th, under the auspices of the London Safety First 
Council. They include twenty-eight special bars to 
drivers of various companies for being free of blameworthy 
accidents for fifteen years, and nearly 400 gold medallions 
for ten years’ freedom from accident. Lieut.-Colonel A. C. 
Richardson, of the L.G.O.C., said that on behalf of a 
company employing 10,000 drivers and a similar number 
of conductors in the Metropolitan area, he wished to say 
that the Freedom from Accidents Competition and the 
work of the Council were of great importance to every 
member of the community. The company’s drivers covered 
over 500,000 miles a day, and nearly 200,000,000 miles a 
year. The average number of accidents was less than 
five per 100,000 car miles. Each of the 140 drivers of the 
company among the gold medallists must have covered 
over 200,000 miles without blameworthy accident—a 
proud record. 


A MATTER of great importance in these lean years of 
British railways is the amount of engine-hour time spent 
in the non-productive work of shunting, light running, 
and assisting when not required. The failway Returns 
for 1931 show that per 100 train miles, 7-69 miles were 
run in shunting for coaching trains and 74:30 for freight 
trains ; 0-86 miles were spent in assisting coaching trains 
and 2-55 in assisting freight trains—in all cases that 
assistance was necessary; 0:68 miles were spent on 
assisting coaching trains and 0-53 on freight trains when 
assistance was unnecessary ; 5:25 miles were run light in 
coaching work and 11-57 in freight train working, We are 
led to mention this because at the L.M.S. annual meeting 
Sir Josiah Stamp observed that that company’s assisting 
engine mileage had decreased 32 per cent. in 1931 on 1930, 
and 1932 was 20 per cent. better than 1931—a result due 
to more powerful and suitable types of locomotives. 
Shunting mileage in proportion to the freight train 
mileage run had been reduced in 1931 to the lowest figure 
on record, but it was again improved in 1932. Shunting 
expenses, however, continue to engage the closest atten- 
tion both on the operating and technical sides, and the 
merits of Diesel and other types of locomotive suitable for 


Notes and Memoranda. 





THE annual loss through forest fires in Canada amounts 
to approximately 1 dollar for each man, woman, and 
child in the Dominion. 

Tue Tasmanian Government is arranging for a thorough 
survey of the magnesite deposits at Smithton, which 
cover an area 5 miles long by 3 miles wide, There is said 
to be a very large tonnage available, which can be cheaply 
mined, 

Tue Blue Star Line is making arrangements for putting 
into practice the results of the researches of Cambridge 
scientists in the extended storage of fruit and meat 
aboard ship. It is first proposed to apply the principles 
to the New Zealand chilled beef trade. 


To test the welded joints in a series of small diameter 
pipe coils, for reduction in diameter, an American engineer 
used the following simple, inexpensive method :—He 
inserted a steel ball in the coil, an air hose was coupled to 
the end, and compressed air forced the ball through if 
there was no obstruction at the welded parts. 


THE announcement is made that Professor William A. 
Bone, D.Sc., Ph.D., F.R.S., of the Imperial College of 
Science and Technology, South Kensington, has been 
awarded the medal of the Society of Chemical Industry in 
recognition of his researches into the mechanism of com- 
bustion. This medal, which was instituted in 1896, is 
awarded periodically for conspicuous service rendered to 
applied chemistry by research, discovery, invention, or 
improvements in processes. 

Important lines of investigation already in progress by 


the International Council concerned with the uses of tin 
deal with tin coatings formed by hot dipping, electro- 
deposition, and spraying on steel, copper, , and cast 


iron, the improvement of tin alloys for bearings, especially 
for aeroplane engines, and the development of new corro- 
sion-résisting alloys. Special attention is being given to 
the effect on the various properties of tin of the jon of 
small quantities of special metals. Other applications of 
tin are being explored, such as its uses in metallic paints 
and in the form of certain organic compounds, which are 
likely to have useful and hitherto unsuspected properties. 


A NEW method of treating London’s water is being 
experimented with by the Metropolitan Water Board, 
according to the Builder. The process is known as 
ozonisation. By means of a trial plant-installed at the 
Barn Elm Works in 1931 the Metropolitan Water Board 
has made a considerable number of experiments. The 
Board’s experiments prove that the reduction in the colour 
of the water effected thereby is’ remarkable. In order to. 
obtain more complete knowledge of the method the Board 
has decided to instruct a Works and Stores Committee to 
prepare a scheme for the installation of ozonisation plant 
at the Hornsey works capable of dealing with 10,000,000 
to 15,000,000 gallons of water a day, 


AN improved silicon carbide refractory brick for electric 
furnaces has been developed in Canada. It is known as 
Tercod, and its properties were given before the Electro- 
chemical Society in Montreal. The thermal expansion is 
exceptionally low, being only one-ninth that of silica brick, 
and electrical and thermal conductivities are much higher 
than those of silica refractories. The carbon bond gives 
rigidity up to the dissociation temperature of silicon 
carbide, and it is inert to acid or neutral slags, but is 
attacked by basic slags. The boro-silicate glazed brick is 
applicable to furnaces melting irons with 3 per cent, C 
or above and melting non-ferrous metals, Experiments 
have been made with fused alumina glazes; bricks thus 
faced have been successfully used in melting low carbon 
steels and nickel. 

A NEw type of lined steel pipe is being produced by the 
National Tube Company of Pittsburgh, The lining is 
com: of a special cement having about pis 7 
the solubility of ordinary Portland cement mixtures. 
It has the particular advantage of being suitable for 
hot water service as well as cold. It is resistant to the 
action of hot or cold sea water, which is corrosive to both 
ferrous and non-ferrous metals. ‘ Duroline,” as the pipe 
is called, is also said to be unaffected by the action of 
many industrial liquors, which ordinarily cause rapid 
corrosion. On account of the smoothness of the lining, 
it is claimed that the liquid flow under a given head is 
greater for this pipe than for an unlined pipe of similar 
diameter. The method whereby the pipe is lined is 
described in the Iron Age. 

From the consumer’s point of view the value of a fuel 
lies in the quantity of heat which it can economically be 
made to yield and the price which has to be paid for that 
quantity of heat. The calorific basis is therefore the only 
standard from which the relative prices of fuels can 
age ses toe judged, as this will give the actual heat content 


in the fuel as delivered by the burners, which, from the 
consumer’s point of view, is his pri consideration, 
says Mr, H. D. Tollemache in the Fuel ist, giving 


the following comparative costs of fuela per therm :— 
Electricity at $d. per unit, Is. 3d,; Gas, at Is. 6d. per 
1000 cubic feet, 520 B.Th.U., 3-5d.; oil, at 50s, per. ton 
of 19,000 B.Th.U., 1-4d.; pulverised coal, from coal at 
13s. 6d, per ton of 13,500 B.Th.U., allowing all prepara- 
tion and operating costs, 0- 6d. 


AN interesting and simple method of detecting flaws 
in turbine blading is described by Mr. F. C. Jacobs in 
Power. The blades are magnetised and a magnetic 
powder is applied in the following manner :—It is placed 
in small copper containers or tubes about lin. outside 
diameter by 4in. long, fitted with a fine mesh wire screen 
over one end. The opposite end is provided with a hole 
for filling and for inserting a wooden handle long enough 
to reach in along the edge of the longest blades. The 
tube is tapped lightly against the side of the blading. 
The tapping causes the powder to sift through the screen 
in a finely divided shower, which falling down through the 
openings between the blades settles over the surface of the 
blade in that immediate vicinity. As the work progresses, 
the tapping on the blades causes the powder to move over 
the blade surface and to accumulate at the points of 
greatest flux density, thereby outlining any cracks which 
may be present, whether the cracks are visible to the eye 


Miscellanea. 





Tue block ship “ Livonian’’ has been completely 
removed from the western entrance to Dover Harbour by 
the harbour master’s staff. 


Tue Machine Tool Exhibition, which it had been 
arranged to hold in Cleveland, U.S.A., in September, has 
been indefinitely postponed. 


Tue Silent Valley Reservoir of the Belfast Water Board 
was opened on the 24th inst. It is two miles long and cost 
nearly one and a-half million pounds to construct. 


THe Tasmanian Asbestos Company, of Beaconsfield, 
Tasmania, has started crushing and screening asbestos 
rock, and is finding a ready market for the fibre in Mel- 
bourne and Sydney. 

Tue Newport Harbour Commissioners have adopted a 
recommendation of their Works Committee that the pro- 
posed Severn barrage scheme should be strenuously 
opposed. It is considered that the scheme will be detri- 
mental to Newport, Avonmouth, and Cardiff, because it 
will create a big port comparatively inland and also affect 
the tide to the prejudice of Newport. The Commissioners 
have instructed their Finance Committee to inquire into 
the economic aspects of the scheme. 


THE report by the Board of Trade on the failure of a 
tube in the bottom row of a water-tube boiler, with fatal 
results, shows the necessity of care in the use of tube 
scalers. The tube failed at about 14in. from the front end, 
and on examination it was found that not only in it but 
in other tubes there was a deposit of scale more than }in. 
thick near the defective place, whilst the rest of the surface 
was clean. The deposit might have caused little danger 
had it not been that the boiler was being forced somewhat. 
The tube which burst was less than a year old. 


Tue General Secretary of the South Wales Miners’ 
Federation reported to the Executive Council on Monday, 
May 8th, a communication received from the Home Office 
intimating that the various coalowning associations of the 
country were now taking steps to cover all accidents by 
insurance, and the hope was expressed that by this volun- 
tary arrangement the necessity of legislation would be 
obviated. The matter has arisen by reason of the com- 
plaints of the Miners’ Federation that when companies 
went into liquidation no provision was made for injured 
men in receipt of compensation. 


A LiFEBoAT exhibition, organised by the Royal National 
Lifeboat Institution, is being held in the Booking Hall at 
the Charing Cross Underground Station from Thursday 
last, May 18th, until May 3lst. The object of the exhibi- 
tion is to show the public how the lifeboat service does its 
work, and the changes which have been made in it since 
the Institution was founded 109 years ago. It includes 
models showing the development in lifeboat construction 
from the “‘ Original,’’ the first lifeboat, built in 1789, pro- 
pelled by oars and made buoyant by cork, to the modern 
motor lifeboat with its two submersible propelling engines 
of 60 H.P. each, with 160 air-cases, cabin, searchlight, and 
line-throwing gun. 


For some time past South Wales has been in the fore- 
front of the movement for ensuring that coals shall be 
delivered to foreign buyers in the best possible condition. 
It is therefore of special interest to note that the Great 
Western Railway Company intends to increase the number 
of anti-breakage appliances. These appliances are in the 
form of anti-breakage boxes, which can be fixed to all tips, 
and the more modern and improved escalator type of 
appliance, which can be fitted only to 20-ton tips. The 
company intends to more than double the number of 
existing anti-breakage appliances, and to install five at the 
Bute Docks, Cardiff, one at Swansea, five at Barry, and 
one at Port Talbot. 

DELEGATES representing 27,000 workers in the Welsh 

tin-plate and sheet industry at Swansea on Monday 
decided to press the employers to adopt a scheme for the 
absorption of displaced labour in the industry. In con- 
nection with matters to be placed on the agenda for the 
annual meeting of the Tin-plate Joint Industrial Council, 
to be held next month, one motion adopted was for the 
establishment of a contributory pension scheme to secure 
the retirement of workpeople at sixty-five years of age 
and provision made for the regulation of new entrants into 
the trade, Another motion asks for an inquiry into the 
position of independent works which are more or less 
permanently idle as a result of the operation of the pooling 
system, 
In the north-west of Russia on the Kola Peninsula 
rich deposits of apatite have been discovered, and are now 
being exploited by the U.S.S.R. Phosphoric acid is ex- 
tracted from the ore in a floatation plant, and works for pro- 
ducing aluminium are under construction at Kandalakscha 
on the White Sea, To supply power to these works three 
hydro-electric stations are now under construction on the 
Niva River, and a capacity of 150,000 kW is projected. 
The second station, now under construction, is expected 
to be ready for generating power towards the end of this 
year. The installation will consist of four units of 15,000 
kW each, of which one will be a standby. As the station is 
situated north of the Arctic Circle and the climate is 
extremely cold and characterised by sudden winds and 
blizzards the ice conditions are difficult, and have been 
studied very thoroughly. 


Tue production of cadmium in Canada in 1928 was 
491,894 lb. The output rose the next year to 773,976 Ib., 
but dropped in 1930 to 456,600 1b. In 1932 the Trail 
plant of Consolidated Smelters produced 322,000 lb., 
and stored additional untreated cadmium stock. The 
Hudson Bay Mining and Smelting Company in the same 
year stored 2166 tons of cadmium precipitate, of which the 
cadmium content averaged 2-49 per cent. The largest 
production in 1930 came from the United States, where 
there was an output of 2,777,762 lb. of the metal and 
316,300 lb. of cadmium in compounds. The Australian 
output in that year was 509,598 lb. The principal cad- 
mium importing countries are the United Kingdom, the 
United States, and France. Germany is one of the largest 
cadmium consuming countries, producing a considerable 
proportion of her requirements from home sources or 








continuous shunting duty were being investigated. 
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DEATH. 





On Saturday, May 20th, at Judge’s Lodging, St. Giles, Oxford, 
at the age of seventy-three, Sir Joun Wormaxp, M. Inst. C.E., 
late director of Mather and Platt, Ltd. 








WORK AND LEISURE. 


EsTIMATES vary, but all agree that never again 
will the world be able to find profitable employ- 
ment for all its inhabitants. Some say that for the 
next ten years or so there will always be three 
million persons out of work in the United Kingdom ; 
others calculate that even after the end of the 
decade which is to see the gradual restoration of 
British industry one million will have to be fed, 
clothed, and housed at the expense of the remainder. 
It is impossible to tell what the future may have 
in store. Conditions may arise which will entirely 
dissipate these forebodings. New industries calling 
for much man power may spring up again, as they 
have in the past; some unforeseen catastrophe, 
human or natural, may alter the whole complexion 
of affairs; or, by taking thought, the nations of 
the earth may limit their population to manage- 
able dimensions. But we cannot legislate on the 
unpredictable. Cold, definite concrete facts are 
before us. No escape from them is visible. It is 
above all things desirable that we should study 
those facts with the same calm detachment that 
we use in the investigation of natural laws. It 
may be necessary to cut out altogether, certainly 
to minimise as far as may be, the psychological 
factor; to segregate it at least; to attend to it 
only after the other parts of the problem have 
been settled. 

_ Let us endeavour to set down the matter in its 
simplest terms. We accept, for the moment 
without qualification, that the unemployment of 
the future will be technological unemployment ; 
the immediate result of the displacement of labour 
by mechanical devices and scientific processes. 
We will go a step further and assert that techno- 
logical progress has not nearly reached its limits ; 
that still much greater displacement of labour is 
always near at hand. If labour were scarce instead 
of plentiful, engineers, technologists, and scientists 


would quickly produce the means of doing all that 
we now do with half or a quarter of those at present 
employed. It is not lack of ability to reduce still 
further the necessity for manual labour which 
holds back that progress, but the fact that it is 
uneconomical to do so. We have pointed out 
before, but may, perhaps usefully, do so again that 
if the present economical balance is upset by the 
enforcement of a shorter week for the same pay it 
will not lead to greater employment, but almost 
certainly to less. In those circumstances the 
employer would be compelled to re-establish the 
balance by the still further development of labour- 
saving appliances. We have, then, one fact, which 
is incontestable, that further economisation of 
labour is possible. On the accepted premise that 
future unemployment will be of the kind that is 
called technological we are then faced with two 
alternatives : (a) to let progress continue, whatever 
effect it may have upon the need for labour ; and 
(b) to arrest it, even to set it back, so that more 
human hands may be needed. We cannot conceive 
that the second is even thinkable as a world policy, 
and as less than a world policy it is manifestly 
impracticable. No single nation would so put its 
ability in chains. No. Progress, whether or not it 
reduces the amount of labour required, will continue 
to proceed as economy dictates. That we believe to 
be inevitable. It is not very palatable, not very 
pleasant to older people, who, like Sir James Ewing, 
still feel that ‘‘ the obligation of toil is a blessing 
in disguise.’’ But a new generation may feel other- 
wise about it. The hours of leisure of the present 
day would appear outrageous to a returned 
ancestor ; the hours of work of to-day may equally 
seem outrageous to our descendants. Leisure will 
be natural to them ; they will, we presume, have 
learnt how to employ it, just as we of to-day have 
learnt how to use more idle hours than our parents 
ever knew. That brings us to a second fact which 
we regard as the result of certain causes and as 
inevitable as any natural law. We mean, of course, 
the reduction in the length of the working week. 
As a cure for unemployment we are disposed to 
regard it as practically negligible—transitory, 
perhaps, but no more. It will come, not for any 
defined purpose, but simply because the machine 
is making the present length of week unnecessary. 
Before many years the world will adopt two 
formal days of rest in each week instead of one. 
We are already approaching that condition ; 
under the present state of industry many works 
are not opening at all on Saturday mornings. 
Some of them may never do so again. There is 
much to be said for it; it is probably better to 
shorten the week than to shorten the day any 
further. Even international agreement on a two- 
day week-end is not quite inconceivable. The 
prublem of pay will probably settle itself. If 
labour costs are too high further mechanisation 
will reduce their percentage relationship to total 
production costs. 

We have set down two statements which we 
believe represent inevitable facts. First, that the 
progress of invention and mechanisation cannot 
and will not be stayed; and secondly, that the 
hours of man’s leisure will be increased. We are 
inclined to the view that neither of them has much 
influence upon the unemployment problem. There 
can be no question that in the past mechanisation 
increased the total amount of employment. It 
may be doing so still. We see its proximate, but 
not always its ultimate effects. We see men dis- 
charged from a factory because a new machine 
has been put in, but it is less easy to trace the addi- 
tional hands that have found employment in the 
distribution of the products made cheaper by the 
new machine. If we reflect upon the enormous 
organisation that is associated with modern sales- 
manship we shall be less certain that mechanisation 
causes unemployment. That it displaces labour 
cannot be questioned ; it may even take employ- 
ment out of one rank of society and put it in 
another ; it may take it from a man working a 
machine and give it to a girl directing letters. In 
a factory which we visited lately the clerical staff 
was practically equal in numbers with the manu- 
facturing staff. This reflection would lead to the 
curious corollary that the salesman may be more 
valuable than the producer, for otherwise it would 
clearly be unprofitable to save wages on a machine 
hand if the same wages were to be paid to an office 
hand. But the whole matter is uncertain ; there 
are no data to work on. Some hold that mech- 
anisation is doing just what it did in the past ; 
others that it is causing unemployment. Perhaps 
a middle course is a reasonable one. Let us say 
that it is responsible for less unemployment than 
is popularly supposed. It is, we think, unquestion- 





ably not nearly such a potent factor as its opponents 





would have us believe. But if the arrest of mech- 
anisation would have little effect on total employ- 
ment it is, we think, equally certain that a shorter 
week would do little or nothing to increase employ- 
ment. Hence we reach the conclusion that neither 
of these courses—less mechanisation and more 
leisure—would have any appreciable effect upon 
the unemployment problem. 


The Status of the Engineer. 


THERE appeared a few days ago in a French 
newspaper a long letter which shows the reaction 
of the French to the problem of the professional 
engineer. It was written by Monsieur Pierre 
Couturaud, who is described by the editor as 
“un écrivain particuliérement distingué et averti 
de ces sorts de question.” Whether Monsieur 
Couturaud is himself a practising engineer, or 
whether he is particularly well informed only by 
acquaintance with engineers and an intelligent 
study of their difficulties, we cannot say. Whatever 
his position, his views are likely to provoke as 
much opposition from engineers themselves as 
from the general public. Indeed, the Editor 
of the French paper recognises that the matter is 
a very delicate one and, we gather, fully expects 
a considerable volume of retort. We, too, cannot 
fail to recognise the delicacy of the problem, yet 
it is one of such grave moment that it ought to 
be discussed even at the risk of treading on some 
toes. No engineer will deny that the status of 
his profession causes him some anxiety. He would 
like to see it held in the same degree of social 
respect as the Law, Medicine, or the military 
services. He knows that as a new profession it 
has to fight for that recognition, and he sees things 
taking place which make the realisation of that 
ideal difficult or impossible. On various occasions 
he has made efforts to assert himself, but with 
little success in other countries and none in this. 
Here any man may call himself an engineer, and 
the world has no direct means of distinguishing 
between the mechanic in a wayside garage and the 
president of a great institution. 

Monsieur Couturaud writes that whilst the 
industrial activity of the past did not stir the 
mind as did the pioneering of Empire builders, 
yet “the ambition of those at the head of the 
profession created a general pride in the ‘ career,’ 
which conduced to a personal culture and kept 
all engineers within the bounds of our old liberal 
professions that never separated the dignity of 
the man from that of the function.’’ The engineer 
of that day, he adds, belonged to a world in which 
classical knowledge was a passport; the professional 
ranks were well ordered and disciplined and under 
control; the type still constitutes a solid core 
for the recruiting of a special class and offers a 
sort of criterion. But the progress of industry has 
brought into existence “a vast hinterland of 
‘technique ’ peopled by qualified workmen between 
whom and the engineer of the highest culture 
there is an almost imperceptible gradation.” 
“There are,’ says our author, “thousands of 
cases that overlap and merge and give rise to the 
strange abuse of words which not only makes the 
most of the expression ‘technician,’ but also 
compromises more or less the title ‘ engineer.’ ” 
He then points to the number of schools which 
“ have had the effect of placing titles and diplomas 
within reach of all,”’ some of which have no other 
object than “ providing their pupils with whatever 
diplomas they wanted.’ A frightful perversion 
of values is the result. The sentimentalism which 
is truly a sign of the times has substituted “‘ merit ”’ 
for “capacity.” “By placing hasty instruction 
on the same level as full education and a complete 
scientific and practical training the object aimed 
at of producing capable engineers and maintaining 
what may be called ‘the natural defense of an 
élite’ is lost.”” Monsieur Couturaud then discusses 
with considerable liveliness the efforts now being 
made to secure, through the State, a definite status 
for French engineers. But he is pessimistic. 
“There are,” he exclaims, “so many things 
favouring the systematic equality which pervades 
our methods of education that one cannot help 
thinking that the final result will be a mere 
legalisation of the present state of anarchy. The 
barrier will certainly be put up, but the disorder 
will be inside.”’ 

It may be thought that all this has got nothing 
whatever to do with British engineering ; that 
there is no warning to us in what is happening 
on the other side of the Channel; that the condi- 
tions under which diplomas and. degrees can be 
won in this country are very different from those 
that obtain in France. We rejoice that there is 
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such a difference, even whilst we recognise that 
it is wearing perilously thin. The distinction 
which Monsieur Couturaud draws between merit 
and capacity is disappearing. Our great institu- 
tions recognise that danger; they know that if 
they admitted members on the strength of 
scholastic qualifications alone, they would have 
an influx of men of merit, but not necessarily 
of capacity, and consequently, and very wisely, 
they require other evidence of a candidate’s 
qualifications. But their attitude is not appre- 
ciated by all candidates, and we see a growing 
tendency to insist that, in normal cases, admission 
to corporate membership should depend solely 
on the result of an examination or two. Examina- 
tions, as we all know, may show merit ; they 
cannot prove capacity, and we trust that the 


institutions will rather augment than weaken their 
tests for that quality. The only way to improve 
the status of engineers in Great Britain is through 
their institutions, and it is, therefore, imperative 
that admission to those bodies should be made 
more and more difficult ; more and more searching. 
A high standard is far more important than a large 
membership. There is but little likelihood that 
the status of engineers in this country will be 
established by law; but what the law cannot 
do the institutions may. Already their membership 
is, by some, accepted as an indication of position. 
Hence, the duty is placed upon them to satisfy 
themselves completely that their members are of 
the highest quality and to admit none, whatever 
the pressure may be, who are not worthy in all 
respects of that distinction. 











The Royal Society’s Conversazione. 


o—— 


cae aiien many things that were on view at 
41 the Royal Society’s Conversazione held at 
Burlington House, London, on Wednesday, May 17th, 
had no connection with engineering, there were, as 
usual, several mechanical and electrical exhibits. 
Some of them, however, were not new to those who 
make it their business to keep in touch with the latest 
scientific and engineering developments. The cathode 
ray oscillograph apparatus for demonstrating by 
means of an acoustic analogy how electro-magnetic 
waves are reflected from the ionosphere was an 
exhibit which those who attended Sir Frank E. 
Smith’s recent Kelvin Lecture had seen before, whilst 
other things for which absolute originality could 
searcely be claimed were the “‘ Osira ” discharge lamp 
and the Dewrance bi-colour boiler water level indi- 
cator, described in our issues of March 10th, 1933, 





FATIGUE TESTING MACHINE FOR 


and November Ilth, 1932, respectively. Visitors 
interested in research were catered for by various 
research organisations, such as the National Physical 
Laboratory and the Brown-Firth research labo- 
ratories. 

A new hydraulic distant control and indicating 
mechanism for transmitting motion to a distant 
point was exhibited by Dr. H. S. Hele-Shaw. A lever 
at the transmitting end controls the hydraulic medium, 
while another lever at the receiving end gives the 
movement required. The two parts of the apparatus 
are connected together by means of a small copper 
pipe which can be carried round any intervening 
obstacle or corners. There no backlash and 
the movement of the transmitting lever is faithfully 
reproduced at the receiving end of the apparatus. The 
system is claimed to be superior to mechanical and 
electrical arrangements designed for the same pur- 
pose. We are told that it is being used for operating 
the throttles of multi-engined aircraft, an applica- 
tion which involves the use of a special operating 
fluid to ensure satisfactory working at the low tem- 
peratures prevailing at great heights. 

A new form of fatigue testing machine, designed 
mainly for testing wire, was exhibited by Mr. J. D. 
Brunton, Professor B. P. Haigh, and Mr. T. S. 
Robertson, of the Royal Naval College, Greenwich. 
The sample, which is ordinarily about 15in. long, but 
may be longer or shorter, is rotated at a high speed, 
while flexed by loads applied at its ends. These 
loads, acting in opposite directions, bend the wire in 
the profile of an “ Euler strut,” as shown in the accom- 
panying illustration, and fracture occurs at mid 
length remote from the simple grips. The degree of 
strain is accurately calculable, and successive tests 
are said to give highly consistent results. The 


is 


shuts down automatically when the sample breaks. 
In testing wire, difficulty has hitherto been exreri- 
enced in obtaining fatigue fractures at points 
other than at the grips, but the new machine over- 
comes the trouble. It is driven by a one-tenth horse- 
power motor, and is inexpensive to run, as the test 
pieces do not have to be machined. It is believed 
that it will be of service in technical colleges as well 
as in research laboratories and manufacturing estab- 
lishments. 

The Brown-Firth laboratories showed among other 
things apparatus for maintaining a constant tem- 
perature in connection with long-period tensile tests 
at elevated temperatures. An auxiliary platinum 
resistance winding in close proximity to the furnace 
heating coils is placed in circuit with one arm of a 








machine, which runs at high speed, gives 20 million 
cycles per working day of twenty-four hours, and 





Wheatstone bridge, and lack of balance of the 
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galvanometer controls the switching in and out of an 
added resistance in the main heating circuit, through 
the medium of an “ Electroflo ” control indicator. 
For creep testing the apparatus will control the tem- 
perature within +0-05 deg. Cent. An example of 
a precision fit between a plunger and a cylinder 
showed the close limits of finishing which are possible 
with nitralloy steel, which, after exposure to ammonia 
gas at 500 deg. Cent., assumes an intensely hard case. 
The example showed a sliding fit of plunger and 
cylinder capable of withstanding air pressure without 
packing. Other exhibits were designed to show, 
among other things, the development of passivity 
in steel by the addition of chromium. 
Demonstrations were given by Sir Robert Hadfield 
of the varying effects of low temperatures on the 
mechanical properties of metals and alloys by shock 
tests carried out in a Guillery testing machine, with 
specimens cooled in liquid oxygen to — 183 deg. Cent. 
It was shown that iron cooled to low temperatures is 
rendered quite brittle, while such metals as copper 
and nickel retain their toughness. Alloys of iron 
containing a comparatively high percentage of nickel 
also possess remarkable toughness at the lowest 
temperatures. Tensile tests in the Tensometer appa- 
ratus demonstrated the mechanical properties of 
typical alloy steels. A chart was exhibited showing 
the great range of temperatures under which ferrous 
alloys are now employed in industry and the special 
and varied properties they are required to possess. 
Another chart showed the annual production of iron 
and steel from the year 1800 up to the present time. 
Besides specimens of metals of historical interest, 
there were examples of tubes composed of ‘ Era 
HR3” heat-resisting steel produced by extrusion. 
This material, containing high percentages of both 
chromium and nickel, is highly resistant to scaling at 


composed of it are readily produced, it finds applica- 
tion for the protection of thermo-couples for the 
measurement of high temperatures. 

Apparatus for the measurement and counting of 
time intervals was exhibited by Mr. A. Felton, of the 
National Physical Laboratory. The measurement of 
quantities, such as speed of rotation or of recurring 
events, is carried out automatically, and the equip- 
ment can be set to record the total time for any 
number of events from 1 to 100. The apparatus is 
started by closing a switch and after the first ‘‘ event ” 
occurs, a chronograph is set in motion, while after a 
pre-selected number of events have occurred the 
chronograph is automatically stopped. The appa- 
ratus is operated by a photo-electric cell, which at 
the Exhibition was periodically illuminated by light 
reflected from a small mirror mounted on the spindle 
of an integrating electricity meter, so that the time 
for any number of revolutions of the spindle up to 
100 could be recorded automatically. 

An electric calculating machine, for solving up to 
ten linear simultaneous equations between ten 
unknowns, was shown by the Cambridge Instrument 
Company. Each of the 110 possible coefficients can 
be set on a three-figure dial by means of three push 
switches. The values of the unknowns appear as the 
resultant fluxes in a number of transformers, and 
are read off directly on a five-figure dial. The 
instrument, which has been designed by Mr. R. M. 
Mallock, has been made possible by the use of 
mumetal in the transformers, together with auto- 
matic compensating circuits with valve amplification. 

The Metropolitan-Vickers Electrical Company was 
exhibiting a ‘‘ bubbling valve” for the production 
of a high vacuum. The condensation pump, run on 
mercury as working fluid, has been for many years 
the standard apparatus for this purpose, but as these 
pumps cannot pump the vapour of their own working 
fluid, it is necessary, when using mercury, to provide 
a cold trap maintained at or below —100 deg. Cent. 
to freeze out mercury vapour. Without such a trap 
the limiting pressure of a mereury condensation pump 
is the saturation pressure of mercury at room tem- 
perature, ¢.e., about 1 dyne/em.? (0-:0007 mm.), a 
value much too high for many experimental purposes. 
It had long been recognised that if a working fluid 
could be found possessing a vapour pressure, say, 
a thousand times less than that of mercury, but 
capable of withstanding boiling in the pump without 
decomposition, the limiting pressure produced by a 
condensation pump without a cold trap would be 
correspondingly lower, and the use of a cold trap 
would then be unnecessary, even in thermionic work. 
This possibility was attained in 1929 by the fractional 
vacuum evaporative distillation of lubricating oils, 
when fractions were prepared having vapour pressures 
about ten thousand times lower than that of mercury 
at the same temperature, and yet capable of being 
boiled (at 250 deg. to 300 deg. Cent.) without decom- 
position in a suitably designed condensation pump. 
In the apparatus that has been evolved an 
ionisation gauge is exhausted by a plant consisting 
of a rotary pump, with a phosphorus pentoxide trap, 
followed by two cascaded oil condensation pumps. 
Air is allowed to enter the ionisation gauge after 
bubbling through a pool of the same kind of low 
vapour pressure oil that is used in the pump. The 
pressure increase due to each bursting bubble dies 
away very rapidly, as the speed of the fine pump is 
20 litres/second, and the volume of the gauge and 
bubbling vessel is of the order of 1 litre. If there is 
an appreciable interval between the formation and 
bursting of a bubble, it is possible to see the ionisa- 
tion current increase before the bubble bursts, show- 
ing that air can diffuse readily through the oil film. 
The air originally present dissolved in the oil in the 
pump itself, together with oxidation products, of 
which traces are always formed when oil is allowed 
to stand, is eliminated during the first few minutes of 
running the pump. Dissolved air is, however, con- 
tinually liberated from the oil in the bubbling pot, 
and this, together with the oxidation of the gauge 
when the bubbles burst, limits the vacuum produced 
between bubbles to about 0-1 dyne/cm.? On a 
system not containing a steady source of dissolved air, 
the pumping plant will attain about 10-* dynes/cm.? 
after bombardment of gauge electrodes, and after 
prolonged baking out of the gauge envelope will 
reach 10-4 dynes/em.? 








The Paris Fair. 
(By our Paris Correspondent.) 


So much prominence was given to engineering at 
the Paris Fair in previous years that the abstention 
of makers from the machinery section on the present 
oceasion can be attributed less, perhaps, to the 
general condition of industry than to the evolution 
through which the machine tool and other branches 
of manufacture are now passing. The Fair, which 
opened last week, and continues till May 29th, has a 
greater covered surface and a larger number of 
exhibitors than ever before. The same space in the 


grounds outside is devoted to public works material, 
prime movers, and woodworking mechanism ; but 
in the machinery hall French and foreign makers of 
metal working machines have reduced considerably 
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their participation. The explanation of this state of 
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things is that the newly formed association of French 
machine tool makers, which is organising the industry 
with a view to future development, decided to abstain 
from exhibiting at the Fair this year, and the majority 
of foreign manufacturers were disposed to follow its 
example at a time when the cost of sending machines 
for exhibition did not appear to be justified by the 
dearth of business in the French market. During 
this low-water period of industrial activity French 
makers are preparing to extend their production and 
cover all classes of machinery for home needs. Manu- 
facturers have acquired foreign licences for special 
machines that have had to be imported. Until they 
are able to turn out grinding machines, gear cutters, 
automatic lathes, and the heaviest types of machine 
tools, they can make no special effort to secure the 
market to themselves, but they hope that when busi- 
ness revives they will be in a position to obtain 
preference from the State administration as well as 
from private buyers. Of late years, considerable 
progress has been made in the French machine tool 
industry, which nevertheless has had distinct limita- 
tions, and when embarking upon a whole range of 
special machines there are difficulties in the way 
that may complicate the proposed organisation. The 
French market can never absorb a sufficient number 
of special machines to make it worth the while of 
home makers to build them. It is true that they look 
to the possibility of selling abroad, but they will 
compete with manufacturers who have the advantage 
of an unrivalled experience and who possess far 
greater productive facilities, and it is not improbable 
that these efforts to monopolise the home market and 
secure foreign trade will prove as futile as those in 
some other branches of industry. Nevertheless, all 
these attempts at national industrialisation tend to 
accentuate competition. 

This zeal for the expansion of home manufactures is 
stimulating enterprise in all directions, and it is 
observable in everything relating to public works and 
transport, which, at the moment, alone offer any 
promise of activity. The reconstruction of roads is 
being carried out in France on a vast scale, though 
checked for the time being by financial difficulties, 
and, for the same reason, the putting in hand of the 
national programme of public works is likely to be 
further retarded. The colonies, too, will again take 
considerable quantities of machinery when it is 
possible to resume the many schemes that are being 
temporarily held up. Not so long ago all such 
machinery as excavators, road rollers, concrete mixing 
plants and the like was imported from the United 
States, Germany, and Great Britain, but now material 
of this kind is shown by Decauville, Laffly, and other 
firms. German makers have resumed their extensive 
exhibits of public works material, particularly exca- 
vators and oil-engined road rollers and locomotives. 
Several American excavators are shown, and Great 
Britain is represented by the Ruston-Bucyrus, which 
is employed extensively in France. The British 
participation generally is not large, though there are 
some examples of machines in most sections. In 
concrete mixing plant an Alsatian firm is demonstrat- 
ing a plunger pump for raising concrete through a tube 
to the height of a building. While foreign material 
continues to hold its own, it must be borne in mind 
that French makers are neglecting no opportunity to 
supply what is needed if they can be assured of the 
necessary encouragement and preference. If they 
attain success it can only be after long experience. 
Contractors buy foreign machjnes that they know 
can be relied upon to carry through their contracts in 
schedule times. The construction of heavy oil engines 
has developed rapidly in France during the past year 
or two, and for all industrial purposes they have com- 
pletely supplanted the petrol engine, except for small 
applications, the chief reason for this being the margin 
between the present low cost of gas oil and the high 
price of petro]. Users are attracted by an economy 
which is fairly considerable so Jong as the Government 
refrains from taxing fuel oils. There are fewer 
foreign engines at the Fair, apart from the German, 
and on the Ruston-Hornsby stand there is an original 
Hornsby-Akroyd engine that should be of interest 
in view of the prominence given to a particularly 
complete collection of models of French inventions 
which have been grouped in the machinery hall. This 
publicity of priority has a commercial value. The 
construction of woodworking machinery has always 
been an important industry in France, and foreign 
exhibits have generally been restricted to special 
machines, mostly of German and Swiss manufacture, 
and here again it is observable that French makers 
have extended their productions to machines that 
have hitherto been imported. 

It is perfectly natural that countries possessing the 
means of developing manufacturing industries should 
profit from any facility to monopolise their own 
markets and compete for foreign trade when they are 
able to do so under normal conditions. The French 
have an abundance of iron and steel, they are experts 
in the ironfounder’s art, they are good at metal work- 
ing, and can turn their hands to almost anything, but 
a universality does not mean success in everything, 
and while some French products have a world-wide 
reputation, others fail to make headway against the 
competition of countries in which the production of 
similar goods is derived from the skill and experience 
of generations. It is all very well to regard the 


agriculture is the staple industry and is more profitable 
to the nation than to individuals, though experience 
has shown that agriculture in France has suffered 
severely from the high cost of labour arising from the 
competitive demand of works and factories. More- 
over, adequate manufacturing resources are held to 
be indispensable to national security. Manufacturing 
interests claim that they are entitled to State assist- 
ance, and this is all the more urgent in the case of 
industries that can only grow under cover of Pro- 
tection. Machine tool makers cannot hope to mono- 
polise their own market without such aid. They have 
much to do before they can even expect to compete 
on even terms with makers abroad. But meanwhile 
an exclusion of foreign machines will necessarily have 
the effect of retarding the home industry by isolating 
it from world progress, which will of itself render the 
ultimate object impossible of attainment, while it 
will, in its turn, prove detrimental to industries that 
will no longer be able to employ the most efficient 
machines. There is a group of industries in France 
which is strongly nationalist because it looks to the 
home and colonial markets to offer a sufficiently wide 
scope for business, but other more important indus- 
tries know that private interests must give way to the 
national interest, and that a world economic organisa- 
tion on a normal competitive basis can alone bring 
prosperity to the country. The Paris Fair is signifi- 
cant of the change that may be expected to take 
place. In these times of economic disaster it has 
preserved its popularity as a mart for essentially 
French goods, while almost unconsciously losing much 
of its engineering interest. 
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The Cathode Ray Oscillograph in Radio Research. By 
R. A. Watson Wart, J. F. Herp, and L. H. 
BAINBRIDGE Bett. London: H.M. Stationery 
Office. Price 10s. 

In view of Sir Frank E. Smith’s recent Kelvin 

lecture on ‘‘ The Travel of Wireless Waves,” this new 

book dealing with the work he referred to in the last 
part of the lecture, and with many other applications 
of the cathode ray oscillograph, will probably be 
studied with keen interest in wireless circles, All the 
authors are members of the technical staff at the 

Radio Research Station at Slough, where, as Sir 

Frank explained, the wireless investigations that 

have been undertaken and which are still in progress 

are in advance of anything that has been done in 
other parts of the world. 

A prefatory note by Lieut.-Col. A. G. Lee, Chairman 

of the Radio Research Board, states that so many 
inquiries were received there concerning the work that 
it was considered that a very useful purpose would 
be served by publishing fully the necessary details 
which would allow other experimenters, should they 
wish, to adopt the methods employed. The note also 
points out that although the invention of the cathode 
ray oscillograph dates from the same period as the 
beginnings of the commercial development of wire- 
less, it is only recently—and almost entirely through 
the work of the authors—that the possibilities of its 
application to the problems of radio research have 
begun to be realised. We may say here, for the benefit 
of our readers who are unfamiliar with the cathode ray 
oscillograph, that it is a device in which a jet of 
electrons emitted from a filament carrying active 
cathode material constitutes the moving part which 
is deflected vertically and horizontally by pairs of 
charged plates or alternatively by pairs of coils. The 
jet is brought to focus on a fluorescent screen, the 
material on which are chosen to suit the particular 
application in view. 
While not intended as a textbook on oscillo- 
graphy generally, or on cathode ray oscillography 
in particular, the volume deals with the use 
of the cathode ray apparatus in wireless investiga- 
tions of practically every kind. In the early part of 
the book attention is paid to the oscillograph itself, 
and the particular merits and technical properties of 
the modern low and medium-voltage sealed-off tube 
are discussed. For the benefit of new users of the 
apparatus a chapter has been provided on the 
practical operation and manipulation of the tube. 
The second part of the book is devoted to the 
variation of electromotive forces with time. The 
moving film method used in studies of this nature, 
and that involving the utilisation of the valuable two- 
dimensional deflection of the electron jet device, are 
considered, and circuit diagrams, &c., provide the 
reader with information of value in connection with 
many, if not most, of the uses to which the oscillo- 
graph can be applied. 

The work of the authors in connection with the 

recording of atmospherics and the reception of short- 

duration impulses for the study of the ionised region 
of the upper atmosphere is dealt with in the next 
section of the book, whilst the following section covers 

“* Voltage Comparators,” in which two electromotive 

forees, each derived through some particular trans- 

lating device from the wave field under examination, 
are studied as regards their relative instantaneous 
amplitude and phase. The most practical application 


to an accumulation of wealth in a country where 


facilities of the two-dimensional deflection of the 
oscillograph are utilised, in conjunction with suitable 
apparatus, as the visual indicating element of a 
directional reading wireless direction finder. This 
application was first developed by the authors as a 
means of determining the direction of arrival of 
individual atmospherics, but it has since been 
extended to cover a wide range of practical uses. 
This section of the volume also deals with direction 
finding in relation to the problem of night error. 
Attention is next paid to the use of the oscillograph 
as a relay device by placing an additional electrode 
or electrodes within the tube to act as collectors of 
the electrode beam, when the whole or a part of it is 
directed on them. This permits the oscillograph to 
be used as a relay for controlling an external circuit, 
and several applications of the scheme are described. 
Finally the volume describes a series of cameras 
which have been developed for use in the photographic 
application of the apparatus. 

While much has been written on wireless com- 
munication, there is ample room for this new volume 
devoted largely to the work that has been done 
with the cathode ray oscillograph at Slough, where 
by patient and skilful investigation much new and 
useful information has been accumulated concerning 
the behaviour of electro-magnetic waves. 





Industrial Electric Heating. By W. R. STAnsev. 
London : Chapman and Hall, Ltd. Price 31s. 


ALTHOUGH this book is of American origin, in view 
of the ever-increasing importance of industrial 
electric heating in this country and elsewhere, it 
will probably meet with widespread appreciation. 
It is based on a series of articles in the General Electric 
Review, the house journal of the American General 
Electric Company, which has devoted considerable 
attention tothe various aspects of the subject. 
The text of the original articles has been revised 
and new material has been added to make the work 
more informative and complete. Nevertheless, there 
are still omissions, such as the field of low-tempera- 
ture heat applications, the induction heating of 
solids, and the production of ferro-alloys. It is 
apparently hoped to cover these branches of the 
subject in a future edition and thereby to bring 
the text more into line with the title. There is much 
in the volume that is in no way confined to electric 
heat, but which is essential in electric heating practice. 
A brief review is made of the more important prin- 
ciples of thermal engineering, and ease of control is 
shown to be the distinguishing feature of electric 
heating. Other reasons for its use are numerous, 
and vary in importance with the conditions to be met. 
The transfer of heat, the heating and cooling of 
metals, electric heating and heating chambers are 
some of the matters considered in the early part of 
the volume, which deals with theory and practice alike. 
The resistor furnace, in which resistances, or resistors, 
form indirect heating units, is dealt with at considerable 
length. Many of these furnaces are described and 
illustrated, and attention is paid to the use of various 
artificial atmospheres within them. The applications 
of the resistor furnace with nickel-chromium alloy 
resistors embrace practically all the uses of heat in 
manufacture within the medium temperature range, 
but naturally only a few of these applications are 
described. 

Electric metal melting furnaces of various types 
and resistor melting pots are considered in the last 
three chapters of the book. Much useful information 
is given concerning the use of arc furnaces, which 
have undergone many changes in design since they 
were first made for melting metals. Transformer 
connections, the rating of transformers, features of 
design, arrangement of equipment, and reactor 
ratings are among the matters discussed. Single- 
phase arc furnaces are considered separately, but 
much less space is devoted to them than to three- 
phase furnaces, which, of course, are more exten- 
sively used. The largest three-phase arc furnace now 
in service has two sets of electrodes, each supplied 
by a 10,000 kVA, three-phase transformer, and it 
pours heats of 100 tons and upwards. 

The final chapter deals with the induction furnace, 
in which the charge forms the short-circuited 
secondary of a transformer energised with current 
at high or low-frequency. The electrical equipment 
for these furnaces, such as generators, suitable for 
frequencies up to 2000 cycles per second, are illus- 
trated and described, as well as the furnaces them- 
selves. The question of improving the power factor 
of these furnaces is naturally also considered. Finally, 
a supplement to the volume takes the form of a 
paper on “Factors Affecting the Economics of 
Industrial Electric Heating,” read by the author 
before the World Power Conference in Berlin. 





BOOKS RECEIVED. 


Die FE meerren der Démpfung von Drehschwingungen 
einer Fl lwell Copenhagen: Levin and 
Munksgaard, Denmark. Price 5.00 kroner. 


Mine Examination and Valuation. By C. H. Baxter 
and R. D. Parks. Michigan: Michigan College of Mining 
and Technology, Houghton, U.S.A. Price 3 dollars. 

The Orientation of Buildings. Being the Report with 
Appendices of the R.I.B.A. Joint Committee on the 
Orientation of Buildings. London: The Royal Institute 
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Lay-Outs for Mass Production. 


By H. R. M. THORP. BSc. Eng. 


\0 introduce mass-production methods certain 

preliminary measures are necessary to ensure 
that correct principles are employed and that the 
lay-out is fundamentally sound. The same rules 
apply to nearly all factories, the only provision being 
that the demand is sufficient to warrant mass- 
production methods. 

The basic principle is that of manufacturing the 
parts required for the completed article at approxi- 
mately the rate required for assembly. Although this 
cannot always be realised to the full, the method of 
procedure outlined ensures that it is achieved as far 
as possible, resulting in the recognised savings that 
are due to mass-production methods. 

1. Low manufacturing costs owing to simplified 
operations and the familiarity of workers with the 
operations. 

2. Lower cost of storing owing to stocks being 
reduced to a minimum ; and 

3. Simplified production control owing to the 
elimination of detailed schedules, piecework, and 
delivery tickets. 


THE OPERATION Lay-ouT. 


The first step is the analysis of the various stages of 
manufacture and a decision, as far as possible, as to 
the operations and the types of machines required. 
This may be partly governed by existing machinery 
if the article is already being manufactured on a small 
seale. A code is then allotted to each type of opera- 
tion. This code is made up as follows :— 

The first letter of the code indicates the operation 
or type of machine :— 

C—cutting machine, 
P—punch press, 
B—bench work, 
F—finishing, 
H—heating. 

The second is a number indicating the class of 

machine, whether heavy or light, fast or slow : 
P.1.—punch press, class 1 (heavy). 
P.2.—punch press, class 2 (medium). 

The third is a letter indicating the type of tool used :— 
P.1.C.—punch press, class 1, tool C. 
B.2.A.—bench, class 2 (hand tools), tool A. 
F.2.B.—finishing, class 2 (dipping), solution B. 

Having decided on the nomenclature, the whole 
process is laid out diagrammatically in the form of an 
operation lay-out. Table I. shows part of such a lay- 
out for the manufacture of a lock; the complete 


TaBLe I.—Operation Lay-out. 





Ref. Name of Operations. 
No. part. 
1, | Base plate ..C.2.A. P.1.A. P.1.B. B.3.C. B.1.A..... 
113 522 751 98 92 
2 Pin . C.3.B. 
3 Rivets . -|C.3.B. 
SO 
4 | Spring H.2.C. P.3.B. H.2.C. B.2.C. 
1573 235 942 245 
5 Tumbler P.2.A. 
118 
6 | Tumbler P.2.B. 
118 
7 Bolt .. »«.€:28C. Bask. 
129 227 
S Cover wisi Ae PACK PARe Fh 
190 542 1014 


lay-out would, of course, be more complicated. This 
diagram gives a bird’s eye view of the whole manu- 
facture of an article, but further information must be 
inserted before it can be of practical use. 


TIMING THE OPERATIONS. 


The next step is to get the times of the various 
operations shown in the operation lay-out. These 
may either be obtained from direct observation or 
from previous records of similar operations. The 
values secured at this first stage cannot usually be 
taken as final, and constant revision is necessary as 
a more detailed picture is obtained of the methods of 
manufacture. 

Each unit time obtained, i.e., the time required for 
one operation on one part, is then multiplied by the 
number of parts to make 100 assemblies, e.g., if it 
takes two seconds for an operation on one part and 
four parts are required for one assembly, the 2 is 
multiplied by 400. Other units may, of course, be 
used, such as minutes per 1000 assemblies, but all 
the derived times for one lay-out must be in the same 
units. 

The figures thus obtained are inserted in the 
operation lay-out, as shown in Table I. For instance, 
operation C.3.B. takes 0-43 seconds per rivet and two 


rivets are required per assembly ; therefore 0:43 x 100 
X 2=86 is entered against operation C.3.B. 


OPERATION List. 


An alphabetical list is next made of the operations 
by working systematically through the operation 
lay-out. Against each operation the time and 
reference number of the operation are entered, e.g.:— 

C.2.B. 190 (8). 
C.2.C. 129 (7). 
C.3.B. 75 (2) 86 (3). 

This list gives the first conception as to how many 
machines are required, what load is expected on the 
machines, and whether existing surplus machines 
can be modified to suit the process. The list is 
primarily used to assist in synchronising the operation 
lay-out. 


SYNCHRONISING THE OPERATION LAy-ourT. 


In order to synchronise the operations so that all 
the parts will be manufactured at the rate required 
for assembly, it is evident that the times of all the 
operations should be equal. This condition can only 
be approximately realised in practice, but by examin- 
ing the operation lay-out in conjunction with the 
operation list a great deal can be done to approach 
nearer to this ideal condition. 

In Table I. the times vary from 75 to 1573 seconds 
per 100 assemblies. With this rate of manufacture 
100 complete assemblies can be obtained in 1573 
seconds, or 228 locks per hour, whilst if the output 
were speeded up to that of the fastest, 100 complete 
assemblies could be obtained in 75 seconds or 4800 
locks per hour. 

The main object is to increase the output on the 
slow operations and decrease that of the fast opera- 
tions. This adjustment is made until the operations 
are approximately synchronised. 

The following are the four main types of adjust- 
ments that can be made to obtain an even output : 

Using One Machine for More than One Operation.— 
E.g. Ref. No. 2 and 3, operations C.3.B. are identical, 
and by using one machine instead of two the time for 
100 assemblies would be increased to 75 plus 86= 161. 
This is shown in Table II. The figure above the 


TaBLe II.—Revised Operation Lay-out. 





Operation. 





3 
Pt.” Ba. BAA: .. 38 


4 2 
1 | Base plate ..'C.2.A. P.1.A. 
226 261 250 98 92 
4 
2 Pim .. «AC.3B, 
161 
4 
3 | Rivets CSB. 


161 


6 4 
.|H.2.C. P.3.B. H.2.C. 


4 | Spring B.2.C. 
262 235 236 245 
4 
5 Tumbler .{P.2.A. 
236 
j 
6 Tumbler -|P.2.B. 
236 
4 
7 Bolt .C.2.A. PLE. — 
226 227 
2 5 
8 Over  PIGbO. 2.6 Ec, Frail o5.0 oe. & sie © 90 a 
190 271 205 
&e. 


operation indicates the number of machines used for 
that operation. 

From the operation list similar operations can 
easily be detected and by checking against the 
operation lay-out it may be determined whether the 
operations can be combined. 

Using the Same Tool for Different Operations.— 
E.g. operation C.2.A.113 under Reference 1 and 
C.2.C.129 under Reference 7 are different operations. 
Tool A is stronger than tool C and could therefore be 
used instead of tool C, so that only one machine 
instead of two would be required. The time per 100 
assemblies would then be increased to approximately 
113 plus 113226 (see Table II.), as tool A works 
faster than tool C. 

Multiplying the Machines Used on One Operation.— 
E.g. Reference 4, operation H.2.C.1573. The time of 
heating can be reduced by using more heaters. If 
six heaters were used instead of one, the heating time 


per hundred assemblies would be pickin seconds 


6 
(see Table IT.). 

Using Machines Alternately with Two or More 
Different Tools.—E.g. Reference 5 and 6, operation 
P.2.A.118 and P.2.B.118. One machine could be 
worked alternately with tool A and B. Assuming no 
loss of time in changing tools, the time for 100 
assemblies would be increased to 118 plus 118=236 
(see Table II.). 

By working in conjunction with the operation list 





all the operations are perused and adjusted where 


advisable. The revised operation lay-out is then as 
shown in Table II. The times of the operations arc 
approximately equal, and if the output warrants it, 
the machines could be multiplied up further in order 
to get still closer agreement. 

The bench operations B.3.C.98, B.1.A.92 are rela- 
tively unimportant, as the value of the idle jigs and 
tools is small and the operators can switch over from 
one operation to the other as the output requires. 

When the above adjustments have been made to 
the operation lay-out the shop lay-out may be planned 
with the assurance that at least the basic principles 
of mass production have been introduced. 

THE SHop Lay-our. 

The easiest way to obtain a diagrammatic repre- 
sentation of the shop lay-out is to refer to the opera- 
tion list and enter the operation in columns according 
to their code number. This has been done in the 
diagram below, the small figures in circles indicating 
the number of machines required. 


Assembly Shops 


Punch Press Shops 














SHOP LAY-OUT DIAGRAM 


A certain amount of re-shuffling is necessary in 
order to obtain a straight-line flow, but all the same 
type of machines have been kept together so that the 
lay-out automatically divides itself into shops, e.g., 
cutting shop, punch press shop, assembly shop, &c. 

Under certain conditions it may be more convenient 
to distribute the machines according to the sequence 
of operations ; the operation lay-out can then be used 
in conjunction with diagrammatic shop lay-out. 

The final arrangement of the shop lay-out depends 
on local conditions, such as space available, maximum 
load on floor, existing conveying devices, lighting, &c. 

This method of preliminary investigation ensures 
that the planning of the shop lay-out is begun on the 
right lines. No matter how much it is re-shuffled to 
suit local conditions, it will be superior to a lay-out 
derived merely from local considerations, as_ it 
embodies the fundamentals of mass production. 








36in. Centre High-Speed Roughing 
Lathe. 


THE large lathe illustrated opposite was recently 
built by Craven Brothers (Manchester), Ltd., Reddish, 
near Stockport, for the English Steel Corporation, 
Ltd., Sheffield, and is designed specially for rough 
turning operations on heavy forgings. It is driven by a 
150 horse-power variable-speed motor, which is mounted 
on a base plate at one end of the bed operating directly on 
the high-speed shaft through a Bibby flexible coupling. 
The fast headstock is of the totally enclosed type of 
adequate strength for the severest duty. The spindle 
is of 0-55 carbon steel, and is carried in parallel bearings, 
all gearing being of nickel chrome steel designed to 
transmit a 50 per cent. overload for long periods. The 
gearing is mounted on auxiliary shafts of large diameter, 
which, with the exception of the 12in. spindle and the 
face plate pinion shaft, are mounted in roller bearings. 
For obtaining the various speed ratios change-speed levers 
are provided on the front of the headstock. A cascade 
oiling system is built into the headstock, and all the gears 
receive a constant flow of lubricant at the point of engage- 
ment. This system is operated by a small motor-driven 
pump, started and stopped in synchronism with the main 
driving motor. 

The spindle bearings and face plate pinion shaft bearings 
are lubricated by a further small pump, driven from the 
same motor as the cascade system, and drawing oil from 
the same tank. This second pump draws oil from the 
tank and passes it to the bearings vid a Tecalemit filter 
and a pressure gauge. Both the above systems are 
enclosed inside the headstock with the exception of the 
pumps and tank, and the oil for both circuits is efficiently 
filtered before re-entering the tank after use. The head- 
stock is fitted with a built-in tachometer and ammeter, 
and electrically lit inspection windows are provided for 
examining the interior while the machine is running. 
All change-speed motions are interlocked, and it is 
impossible to engage conflicting gears. 

The spindle has a solid spigot and flange for locating 
and securing the face plate. It is accurately ground on 
its journals, and revolves in parallel capped bearings 
of Craven bronze, end thrust being taken on an extra 
heavy ball thrust bearing. The spindle speeds available 
are from 1 to 60. The face plate is a steel casting, heavily 
ribbed to avoid distortion and fitted with four strong 
steel jaw slides, carrying reversible heat-treated steel 
jaws, adjustable by screw and ratchet lever. The jaw 
slides are easily moved in machined tee slots on the face 





plate, and are provided with location slots and keys 
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for securing them in the desired position on the face plate. 
The face plate is driven by a large diameter high-carbon 
steel spur gear ring shrunk on and bolted to the rear 
of the face plate, and driven by a nickel-chrome pinion, 
arranged with rigid support on both sides to minimise 
noise and vibration under heavy cuts. 

Four saddles are provided carrying heavy tool slides, 
and each capable of taking lin. by }in. cuts, which, 
when all four tools are in operation, absorbs the full 
power of the motor at certain speeds. If the two front 
rests only are used still heavier cuts can be taken. Each 
front saddle is fitted with a compound slide rest, with an 
adjustable swivel slide which may be set to any angle, 
and the top tool slide is adjustable transversely by hand. 
This arrangement of the tool slide enables the operator 
to set the tool without leaving the work. In addition, 
the tool slide on the left-hand front saddle is given longi- 
tudinal power motion on the swivel slide, so that short 
tapers can be turned, and the tool slide on the right-hand 
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both rough and finish turning, each saddle having eight 
reversible feeds for both sliding and surfacing, all inter- 
locked and fitted with safety clutches. 

The loose headstock has an extremely wide base and 
is fitted with a large diameter steel barrel, rigidly supported 
at the front and carrying a revolving centre. The barrel 
is adjustable quickly by hand wheel, with final adjust- 
ment through disengageable worm and worm wheel. The 
loose headstock is mounted on an intermediate plate 
and has set-over adjustment for perfectly parallel or 
slightly taper turning. Hand and quick power traverse 
along the bed is provided, the power motion being operated 
by a separate flange-mounted motor. 

The bed of the lathe is of the four-shear type with 
square section ways of ample width. It is composed of 
three sections, and is approximately 63ft. 3in. long 
overall.- The surfaces of the ways are specially densened 
in casting to render them more durable. Machine-cut 
steel racks are bolted to the front and rear of the bed, 
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The main trough is 18in. wide and the cuttings are 
carried along it by the conveyor chain scraper plates, a 
slope of lin. in 10ft. being provided for drainage of cutting 
compound when used. The bottom of the skips are also 
perforated to this end, and all liquid collects in a sump, 
from which it is recirculated. 

The conveyor chain consists of two 3in. pitch standard 
‘“* Ewart ”’ chains of matched length. The two chains are 
mounted side by side and scraper plates are bolted across 
them at 2ft. pitch. Drive to the chain is by an 1] H.P. 
motor and worm and spur reduction gear, the surface 
speed of the chain being 15ft. per minute. A tensioning 
device is fitted, by means of which the chain may he 
adjusted. Rollers are provided at frequent intervals to 
support the top run, the bottom run being, of course, 
sufficiently slack to allow the scraper plates to clear the 
trough effectively. 

The lathe is controlled by push-button throughout, and 

















wherever mechanical lubrication is impossible “‘ one shot ’ 
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DETAILS OF SCRAP CONVEYOR MOUNTED BENEATH BED OF ROUGHING LATHE 


front saddle is arranged for a travel of 24in. and provided 
with serew-cutting motion from one to eight threads per 
inch, and taper turning, both being actuated by change 
gears on the end of the swivel slide. Each back saddle is 
fitted with rests of the non-swivelling type, the slides being 
specially designed to resist the heavy stresses of back 
cutting, so that these are passed directly to the bed. 
All saddles are provided with self-acting surtaci ing motion 
by screw and nut, self-acting sliding motion by rack and 
pinion, and hand and quick power traverse along the bed, 
the latter being operated by means of separate and 
independent built-in motors, one on each saddle. The 
swivel slides and top rests on the front saddle, and the 
top rests on the rear saddles, are steel castings. The 
power traverse for each saddle is by a built-in motor 
provided with push-button control. 

The longitudinal feed shafts, one at the front and one 
at the rear of the bed, from which the sliding and surfacing 
feeds are derived, are provided with self-acting relieving 
bearings. Drive’ to the feed shafts is derived through 
mechanically lubricated gear-boxes mounted flush with 
the bed and driven from the headstock through enclosed 
gearing. All the feed gearing is arranged in the saddle 
aprons, and gives the wide range of feeds necessary for 





and from them are derived the hand and power motions 
for the saddles and loose headstock. 

The four walls of the bed are tied together by box ribs, 
the spaces between these ribs being provided with inclined 
plates which discharge the cuttings into a scraper-type 
scrap conveyor under the centre of the bed and arranged 
to discharge the cuttings into a skip at the loose head- 
stock, as shown in the drawing herewith. The founda- 
tions were specially designed to accommodate this con- 
veyor, all surfaces with which the cuttings come into 
contact being lined with steel plates. To understand 
the working of the conveyor, it should be explained that 
as the bed of the machine is of the four-shear type, there 
are, consequently, three spaces through which the cuttings 
may fall—between the front, centre, or rear ways of the 
bed. The cuttings which fall between the front or rear 
ways slide down chutes into the main trough, which is 
cleared by the scraper chain, while the cuttings which 
fall between the centre ways are deflected into the front 
or rear chutes by plates between the bed tie-bars inclined 
alternately to front and rear. This arrangement ensures 
that no cuttings fall on to the top run of the chain, and, 
in addition, side plates arranged on the chutes prevent 
cuttings falling on to the bottom run of the chain. 





pumps are fitted, or, in the case of isolated bearings, 
oil gun nipples. 

The following are the principal dimensions of the 
lathe : 


Height of centres aol es we “ae aoe See 
Length of bed .. .. oe 2k" qe 
Will admit between centres .. .. .. 45ft. 
Will swing over saddles. .. .. ..  «.  S6in. 
Width of bed dag Rael saab efel xin al’ <p eS 
Diameter of spindle, front neck See 
Diameter of face plate - «sin aah 
Diameter of loose headstock spindle -. 12in. 
Range of spindle speeds os oe ee § UO COE. p.m. 
Number of sliding feeds 8 
», surfacing rane de 8 

H.P. of main driving motor 150 
Approximate weight, exc luding electrical 

equipment net 4 125 tons 








TueE Coal Utilisation Council is arranging a questionnaire 
asking the managers of commercial and industrial concerns 








what fuel they prefer. 
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Six-Yard Dipper Dredger. 


THE accompanying photograph illustrates a 6-yard 
dipper dredger recently built by Fleming and Ferguson, 
Ltd., of Paisley, to the order of the Greek Government 
for use in the extensive drainage and reclamation work 
now being carried out in Macedonia. 

The execution of this contract, which was entrusted to 
Messrs. John Monks and Sons—Ulen and Co., of New 
York, has entailed the use of large and varied excavating 
and dredging plant, comprising drag lines, excavators, 
suction dredgers, &c. The dipper dredger shown was 
required for enlarging the 5-mile length of the river Struma, 
connecting Lake Ahinos with the sea, through the Amphi- 
polis Gorge. This involved the dredging of the river 
bed, which consists of materials varying from large 
boulders and firmly embedded cobbles to river gravel and 
sand, to a depth of 24ft., and depositing the spoil on to 
the banks to a height of 30ft. As the finished channel is 
too wide to be excavated in one cut, a long outreach of 
beom was required in order to reduce to a minimum the 
number of overcasting cuts, while the dredger had to be 
designed to dump at a radius of 90ft. from its axis. 

The specified output was 165 cubic metres of cobbles 
per hour, and 180 cubic metres of free material per hour. 
The dredger was delivered in pieces at Salonika and trans- 
ported thence, by a single-track railway, passing through 
a tunnel en route, to Lake Ahinos, where it was re-erected, 
launched and towed to Amphipolis, the depth of the lake 
imposing a maximum draught of 5ft. for the dredger. The 
hull is of steel, strengthened by four longitudinal braced 
girders the full depth of the hull. 

The 6-yard bucket is fitted with teeth having renewable 
manganese steel points, and is attached to a dipper stick 
of laminated steel and timber, which is actuated through 
nickel chrome steel racks and gearing by the crowding 
engine on the boom. 

The hoisting engine is of the horizontal type, having 
two cylinders, 16in. diameter by 20in. stroke, and it drives 
the hoisting and backing drums through “ Ferodo ”’ lined 
friction clutches. The side spuds are lifted or pinned down 
by an independent engine, having 10in. by 12in. cylinders, 
the cylinders and working parts being interchangeable 
with the swing and crowding engines. The stern spud 
is lifted by an independent engine having 7in. by 10in. 
cylinders. A gantry is provided for lifting out the side 
spuds for examination, no crane or dry dock being avail- 
able. 

Steam is supplied by two oil-fired locomotive boilers. 
During a 100 hours’ official trial, the dredger excavated 
an average of 197 cubic metres of large cobbles per hour 
inclusive of all delays for shifting, &c., the quantity 
excavated being measured by survey before and after 
dredging. A monthly output of 90,000 cubic metres has 
been subsequently obtained, the costs coming out at 
under 12 American cents per cubic metre. 








Fenatex Belting. 


A NEW woven belt, called ‘‘ Fenatex,’’ has been pro- 
duced by J. H. Fenner and Co., Ltd., of Hull, and many 
advantages are claimed ‘for it. Realising that when 
running over pulleys and especially those of small diameter, 
the fibres throughout the belt thickness are not subjected 
to the same stresses, the makers have constructed their 
product with a graduated character. That part of the 
belt riding nearest the pulley ig so woven as to contract 
easily without causing “ piping’’ and trapping of the 
fibres, whilst still contributing to the strength of the belt 
when running on the straight. Near the centre and 
approximately upon the “ neutral axis ” the greater part 
of the belt strength is concentrated. Here the belt is 
finely woven to give great strength and freedom from 
stretch. Finally the outer surface is woven in such a way 
as to extend more easily than the rest of the belt. Besides 
so constructing the belt as to meet the conditions of small 
pulleys, the firm’s designers have also studied fastener- 
holders, and they believe that the strong inner weave of 





this belt combined with interlaced binder strands and the 
special “rubberising”’ process which is given to the 
material, will prevent fasteners pulling through 
“ Fenatex.” That side of the belt which is to come in 
contact with the pulleys is so woven as to show a great 
number of approximately square pockets, in which, it is 
claimed, a partial vacuum is created as the belt passes 
over the pulley. Belt grip is thereby improved. Lastly, 
to prevent wear of the edge in “‘ Fenatex,”’ each edge is 
provided, not only with a strong covered braid, but also 
with two independent selvedges. 








The Rotomill. 


Tue process of hot milling rock drill bits achieves more 
quickly and cheaply what is sometimes attempted with a 
file or grinding wheel. It makes the edges true and sharp, 
and removes the decarbonised skin formed when the steel 
is heated. The ‘ Rotomill,” illustrated, is made by 

















THE ‘‘ROTOMILL’’ 


Holman Brothers, Ltd., of Camborne, and is a simple air- 
operated machine intended for use where hand methods 
or light sharpeners are usually employed. The power 
unit, a vane type air motor similar to those used by the 
makers in other productions, drives the spindle carrying 
the cutting wheels through single reduction gearing. Con- 
trol of the motor is conveniently effected by a pedal, 
which has a safety catch to prevent the possibility of 
accidental starting of the machine. With an air pressure 
of 80 lb. per square inch the cutter runs at 3500 r.p.m. 
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Its diameter is 6in. and the machine will deal with bits 
up to about 2in. in diameter. Practically any kind of 
bit may be operated upon, and the makers claim that, 
providing the steel being milled is at a good forging tem- 
perature, the wear on the teeth is negligible. As illus. 
trated, the machine is arranged for milling “ cross ”’ bits, 
Other types of bits, as well as various tools, can be hot 
milled with considerable ease. All the moving parts are 
mounted on ball or roller bearings lubricated from suitably 
placed nipples. The unit requires no foundations, and as 
its approximate net weight is only 250 Ib., it can be moved 
from place to place without difficulty. 








An Oil-Fired Sand Dryer. 


Tue sand dryer which we illustrate below was among 
the exhibits at the recent Foundry Trades Exhibition, 
and was originally designed for dealing with sea sand, 
but is suitable for drying other types of sand. It is made 
by the Constructional Engineering Company, Ltd., of 
Charles Henry-street, Birmingham 12, and has a capacity 
of from 3} to 4 tons per hour, As will be seen it comprises 
a@ rotary drum mounted on friction rollers and driven by 
belt and gearing. Inside the drum there is a second 
cylinder, leaving an annular space between the two. A 
Laidlaw-Drew oil burner is mounted at one end, and its 

















OIL-FIRED SAND DRYER 


flame is directed along the central tube. It then returns 
by the annular space, into which the sand is fed. Angle 
bars attached to the two drums cascade the sand and 
feed it forward to the outlet end. There the sand is 
discharged through a sieve into the boot of an elevator. 
Oversize material falls clear at the end. The oil consump- 
tion of the machine is said to be 2 gallons per hour when 
handling sand containing from 10 to 12 per cent. of 
moisture. 








A Carbon Monoxide Detector. 


A NEW safety appliance has recently been brought out 
by Wallach Bros., Ltd., of 49, Tabernacle-street, Fins- 
bury-square, London, and is known as the “‘ Evertrusty- 
Degea”’ carbon monoxide detector. This device utilises 
the fact that by a clash of carbon monoxide with a mixture 
of iodine pentoxide and smoking sulphuric acid, iodine 
is liberated, which proportionately to its volume changes 
a white carrier substance more or less to a blue-green 
colour ; from the depth of the colouring, which is com- 
pared with a colour scale, it is possible to infer the degree 
of concentration of the carbon monoxide present. The 
appliance consists of a cylindrical metal body, nickel- 
plated outside, and containing in its interior an inter- 
changeable filter layer of activated charcoal for keeping 
back such gaslike admixtures as might interfere with the 
measurement. One of the end pieces contains the device 
for holding two glass tubes with fillings, i.e., a test tube and 
@ comparison tube, and the other end piece has screwed 
on to it a compressible rubber ball, with the aid of which 
the suspected air can be sucked in and forced through the 
test tube. In order to make it possible to obtain samples 
of air also from inaccessible places, a hose nozzle can be 
fitted with the free aperture on the rubber ball, to which 
nozzle a 10ft. length of rubber tube can be connected. 
The cylindrical middle portion consists of two parts, 
which are screwed together tightly. The top part contains 
the charcoal filling between two finely meshed sieves. 
The layer of charcoal is kept firmly in position by means 
of a perforated lid which is pressed by a spiral spring against 
the layer of charcoal when the two portions are screwed 
together. In this way the formation of free passages in 
this fore-filter is prevented. The activated charcoal may 
be replaced from the charcoal reserve supplied with the 
apparatus. A holder tube to receive the measuring tubes 
is fixed to one end of the metal body. It consists of a 
hollow cylinder from which a part of the shell has been 
cut out. The two ends each have two apertures opposite 
each other, into which the test and comparison tubes are 
inserted. The comparison tube is filled with three layers 
of finely granulated material. Both ends of the com- 
parison tube are sealed, one end being pointed and the 
other rounded off, and it must not be opened. The layer 
near the round end is blue-green. If the test tube after 
measuring shows this colour the tested air contains over 
0-3 vol. per cent. of carbon monoxide. The middle layer 
is of a lighter colour, being that taken on by the test tube 
if during the measuring operation the tested air contains 
a carbon monoxide concentration of between 0-1 and 
0-3 vol. per cent. 

In concentrations below 0:1 vol. per cent. the test tube 
filling takes on the colour shown by the third layer in the 
comparison tube. This tube contains further a scale of 
figures indicating the concentration ranges corresponding 
to the various colours. 
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BELFAST AND COUNTY DOWN 


ia | 


A{270 B.H.P. QOil-Electric Loco- 
motive. 


AN oil-electric locomotive has recently been constructed 
by Harland and Wolff, Ltd., of Belfast, to the order of 
the Belfast and County Down Railway. The engine 
is required for general service, is particularly suited for 
passenger branch line operation up to a maximum speed of 
50 miles per hour, and is also capable of hauling a goods 
train weighing 200 tons up a gradient of about 1 in 100 at a 
speed of about 16 miles per hour. As will be seen from the 
photograph reproduced, the locomotive is of the six- 
wheel rigid-frame type. It has traction motors on two 
axles, and its total weight is 29 tons. The tractive effort 
at starting is 9450 lb. Designed for operation by one man, 
the driver's cab is fitted with duplicate controllers, giving 
easy operation from either side of the cab, while windows 
give a clear view backwards and forwards. The oil engine 
is housed in a sheet-metal compartment with large inspec- 
tion doors. Itis of the Harland-B. & W. two-cycle traction 
type, develops a continuous power of 270 B.H.P. at 
850 r.p.m., and is started by motoring the dynamo from 
a battery which is automatically charged by the auxiliary 
dynamo or exciter. Each cylinder is fitted with a glow 
plug in order to ensure an immediate start from cold 
under most severe conditions of frost. This engine is 
fitted with a governor provided with two intermediate 
speeds between the top speed of 850 r.p.m. and the idling 
speed of 315 r.p.m. 

Traction motors of the Laurence Scott ‘“ Emcol” 
totally enclosed type transmit the power to the wheels. 
They are of the nose-suspended type driving the axles 
through spur gearing. 

The customary deadman’s handle, reversing switch, 
vacuum brake controller, and sanding gear controller are 
arranged in the driver’s cab. Various instruments, such as 
main and exeiter ammeters and voltmeters, speedo- 
meter, and temperature signal lamps in connection with 
the cooling water and lubricating oil systems, are arranged 
on a neatly designed desk. "The deadman’s handle is 
duplicated in the alternate driving position, and a delay- 
action arrangement is fitted to allow the driver time to 
cross from one driving position to the other without 
applying the brakes and disconnecting the power. An 
alr compressor, mounted at the forward end of the engine 
and in continuous operation, supplies compressed air at a 
pressure of 75 lb. per square inch, for purposes of the sand- 
ing gear, whistle blowing, and pneumatic engine speed 
control ; while the motor-driven exhauster for the vacuum 
brake system draws its current from the battery, which is 
kept charged by the exciter. The ‘fuel oil and water 
tanks are suspended under the frame. 

The design and construction of this locomotive were 
carried out under the personal supervision of Mr. Crosth- 
wait, locomotive engineer of the Belfast and County Down 
Railway. 








British Standards Institution. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 28. 2d. post 
Sree, unless otherwise stated. 


INSULATING OILS FOR ELECTRICAL PURPOSES. 


No. 148—1933. This edition embodies no changes as 
regards the physical properties of the oil, but introduces 
a new test for freedom from moisture. The old edition 
specified that the oil should be “ sufficiently free from 
moisture *’ to satisfy the requirements of the specification, 
but apart from the electric strength test, there was no 
criterion of freedom from moisture. An additional test, 
in the form of a “ crackle”’ test, has now been incor- 
porated, but, owing to the somewhat unscientific nature 
of this test, it is regarded as optional, to be applied only 
when so specified by the purchaser. As the result of experi- 
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definite technique may be evolved, thus enabling a more 
scientific test to be established than is at present possible. 
A further important amendment to the specification 
relates to the description of the method of carrying out 
the sludge test, which in tho past has been liable to 
produce slightly inconsistent results as between tests 
carried out in different laboratories. As the result of 
considerable research by the Electrical Research Associa- 
tion, the causes of these inconsistencies have been dis- 
covered and the tec ee of the test modified accordingly. 


DERRICK CRANES. 


No. 327, Pt. 2—1933. Important revisions to British 
Standard Seccifigntian No. 327, Parts 1 and 2, Power-driven 
and Hand-operated Derrick Cranes, have been issued. 
It will be remembered that the Building (Amendment) 
Regulations of 1931 made under the Factory and Work- 
shops Act, required in regard’ to Scotch derrick, Guy 
derrick, and tower derrick cranes that no crane for service 
in building operations should be used after September 
30th, 1931, unless it conformed to the standards of 
strength, stability, and safety specified in B.S.S8. No. 327. 
Experience in the working of the regulations showed that 
certain modifications to the specification were desirable, 
and, with the full co-operation of the Home Office, the 
building trades and the crane makers, both Part 1 of the 
specification dealing with power-driven cranes and Part 2 
dealing with hand-operated cranes have accordingly been 
revised. A complete revision of Part 2 of the specification 
has now been published, together with a substantial 
amendment slip to Part 1. It is intended to begin a 
complete revision of Part 1 of the specification in October. 
The chief alteration that has been made is in regard to the 
strut clause, in which a lower factor of safety is now 
adopted. In the hand-operated specification a series of 
clauses has also been included for the subsequent power- 
ing of hand derricks, as it is sometimes found necessary or 
desirable to fit small motors on such cranes. Chaziges 
have also been introduced into the method specified’ for 
the calculation of stresses in struts which have now been 
included in an appendix to the specification. 


ASBESTOS CEMENT PRESSURE PIPES. 

No. 486—33. This specification was drawn up on the 
recommendation of a representative conference held in 
1931 to consider a request received from the Institution 
of Municipal and County Engineers that a British Standard 
Specification should be prepared for these pipes. 

The specification covers four classes of pipes, but with- 
out defining the use to which each class should be put, so 
that the purchaser may select that class of pipe most 
suitable to his own particular need. The test pressures 
laid down correspond to those for British Standard Cast 
Iron Pipes, and the minimum tensile strength of the 
material as determined by hydraulic pressure is.specified 
at 2240 lb. per square inch. Pipes are provided for in 
diameters ranging from 2in. to 40in. The requirements 
of the accessories and jointing materials have been so 
drawn as not to hinder future improvement in design. 
Fittings are not dealt with at this stage, and it is the 
practice at the present time to use the pipes in conjunc- 
tion with British Standard Cast Iron Special Castings, 
B.S.S. No. 78. 


CIRCULAR SAWS. 


No. 483—1933. This specification covers circular 
metal cutting saws for hot working. It lays down the 
diameter of the centre hole, the diameter of pitch circle, 
and the size and number of bolts for the different-range of 
saw diameters. The permissible tolerances on the dia- 
meter of the centre hole are also given. 


TRAMWAY WHEELS. 


No. 484—1933. This specification for Solid Rolled Steel 
Tramway Wheels follows very closely the corresponding 
specification No. 468—1933 for Solid Rolled Railway 
Wheels. 

In addition to including clauses covering the quality 
of material, workmanship and tests, the dimensions of 





Electricity Supply i in South Africa. 


THe South African Electric ity Supply Commission 
has now completed ten years’ work, during which a 
strenuous programme of development has been carried 
out. To celebrate its first decade of activity an “ Official 
History ” has now been published. It was in 1919 that 
Mr. C. H. Merz reported on the problem of electric power 
in the Union, and three years later the Commission was 
set up as a corporate body required to operate like a 
private concern free from Parliamentary control and 
political influences, but subject, like ail private electricity 
concerns, to the jurisdiction of the Electricity Control 
Board. The Commission has been an outstanding success. 
From the outset it proved to be extraordinarily efficient 
as well as far-sighted, and it has supplied the increasing 
needs of the country at the least possible cost ; indeed, 
it is able to boast that all of its consumers are getting 
current cheaper to-day than they did before. With 
invested capital of £8,000,000, the Commission operates 
five power stations supplying mines, railways, and towns, 
and the very smoothness with which the big undertaking 
works is one of the reasons why so little is heard of it. 
Apart from its technical efficiency, the Electricity Supply 
Commission is interesting, if only for the performance 
of a particular task that seems to be a happy medium 
between private enterprise and direct State control. 
There are four steam and one hydro-electric power stations, 
one in the Cape Province, two in Natal, and two in the 
Transvaal, situated respectively at Salt River, Colenso, 
Congella (Durban), Sabie, and Witbank. With the 
exception of Colenso, all these power stations were con- 
structed by or for the Commission, and with the exception 
of Witbank all are operated by the Commission’s own 
staff. Colenso power station, together with the trans- 
mission lines and railway traction sub-station, was 
purchased from the Railways and Harbours Administra- 
tion some five years ago. Witbank power station is 
stafied and operated by the Victoria Falls and Transvaal 
Power Company, Ltd., under their agreement with the 
Commission. This station sells the major portion of its 
output to the operating company, and is electrically 
linked with the other four stations of the company— 
Vereeniging, Rosherville, Simmerpan, and Brakpan— 
which feed the great network supplying the gold-mining 
industry of the Rand with power. The generating equip- 
ment of the Commission’s stations is as follows :—Salt 
River, three 10,000 kW turbine sets (an additional 20,000 
kW set has just been added and will begin to operate next 
May): Colenso, five 12,000 kW turbine sets; Congella, 
three 12,000 kW and two 6000 kW turbine sets; Sabie, 
three 450 kW hydro-electric sets; Witbank, five 20,000 
kW turbine sets. The Sait River power station is iinked 
with the Dock-road power station of the Corporation of 
the City of Cape Town, thus avoiding the necessity of 
ins g a large amount of spare plant in each station, 
as the other can usually be relied upon to help out in any 
emergency. The 20,000 kW machine generates power 
at 33,000 volts, and is the first set of its type in the 
Southern Hemisphere. The adverse economic conditions 
of recent times have, of course, affected the extension 
of the number of undertakings upon which the Commission 
is called upon to report in its capacity as adviser to the 
Provincial Administrations on municipal undertakings, 
but, in spite of that, the Commission dealt with thirty- 
seven schemes in 1932. Several important new schemes 
or ‘schemes of reconstruction and modernisation have 
been held up on account of the difficulty of raising capital 
funds ; with the great influx into the country of money 
which, during the time the Union was on the gold standard, 
went abroad to profit by the exchange, this difficulty 
has disappeared and the schemes will be proceeded with 
—some have already made a start. The quantity of elec- 
tricity sold. in the Union is twice what it was ten years 
ago, and the number of towns enjoying the amenities 
of an electricity supply has increased by 110 per cent. 
In 1926 the Commission itself sold 160,000,000 units ; 
last year its sales amounted to 900,000,000 units. 








American Steel Developments. 


Expansion of the steel-producing capacity of the 
United States reached an extreme minimum of 100,000 
tons for 1932, as compared with more than 4,000,000 
tons in 1931. This small increase was due to alterations 
at the Dearborm plant of the Ford Company, where a 
400-ton tilting furnace replaced a stationary furnace, 
and two 600-ton mixers replaced @ single smaller mixer. 
There was no increase of importance in electric furnaces, 
and reconstruction of two old blast-furnaces was more 
than offset by the dismantling of several furnaces. Some 
extensions and improvements of rolling mills were carried 
out, increasing the total capacity, but this work was 
much less than usual. Among interesting developments 
is the production of sheet steel direct from the molten 
metal, under the Hazdett patents. Still another is the 
increased use of steel sheets coated with felt and asphalt 
as a substitute for galvanising. The new methods at the 
Inland Steel Works include the production of hot rolled 
sheets up to 70in. wide and 1200ft. long ; also cold rolled 
sheets up to 66in. wide and 230ft. long. Two companies 
rolling rails have installed the Sandberg equalising system, 
with heating and cooling chambers, to prevent internal 
cracks or defects due to cooling in the ordinary way. 
One of these companies is also using a new annealing 
process for steel sheets, in which the temperatures are 
much higher than in the former box-annealing process. 
Butt-welded boiler tubes rolled directly from plates and 
welded simultaneously have been found acceptable by 
boiler insurance concerns which formerly approved only 
seamless or lap-welded tubes. Many new developments 
have been made tentatively in steel frame house con- 
struction, including floor systems composed of light 
steel Z-bars, interlocked and welded, and rolled channels 
placed with flanges up and down alternately, these also 
being welded. Ribbed steel sheets have been used for 
wall construction of buildings, and for the 6ft. fence at 








ence in the application of this test, it is hoped that a 





two sizes of solid wheels have been standardised. 


the Grounds of the Chicago World’s Fair. 
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Two Large 


I +> 
ly our issue of May 13th last year we described and 
illustrated a 6in. horizontal boring, drilling, and 
milling machine made by William Asquith, Ltd., of Halifax. 
Recently, on a visit to that town, we had the opportunity 
to see in these makers’ works another machine of this 
§ type, larger and with certain differences in design. This 
? tool, which is illustrated by an engraving on this page, has 
an 8in. spindle, and its spindle slide instead of being set 


Machine Tools. 


permanently in the horizontal position, is able to swivel 
25 deg. above and below the horizontal. 

When describing a machine tool made by a well-known 
firm in these days, it is hardly necessary to point out 
such features of design as the liberal dimensions of the 
guide ways to the slide or the very effective bearing of the 
column. Such details, we believe, our readers will be able 
to supply for themselves. It is, in fact, the special details 








of design to suit certain jobs or the alterations in arrange- 
ment effected with the object of making the machine 
easier and more rapid in operation that are of greater 


interest. For instance, the base of the column of this 
machine is so arranged that whether the quick power 
traverse or one of the several power milling feeds is in 
operation, a pumping device for lubricating the bed-ways 
comes into action while the column is in motion and stops 
when it is held stationary. Such an arrangement, com- 
bined with suitable wipers, does much to prolong the life 
of the ways of the bed. 

The general design of the slide can be easily followed 
from the engraving. Its arrangement is very similar to 
that of the 6in. machine, to which we have already referred. 
All the controls are concentrated on its face within easy 
reach of the operator. It is a principle with Asquith’s 
that as far as possible the levers and other controls shall 
be so arranged that a mistake is unlikely to be made. 
Thus the elevating and lowering of the slide on the column 
is controlled from a lever which moved upwards causes 
the slide to rise, and vice vers&4; while a similar lever 
arranged in like manner controls the movement of the 
column along the bed. By means of push buttons the 
movement of the slide may be set in action at a speed 
one-tenth of that effected by the lever. In ail four elevat- 
ing and lowering speeds are available... For milling, the 
slide can, of course, be traversed while the column is 
moving along the bed, while the arm to be seen in the 
engraving can be engaged to support the cutter. For use 
when milling cutters are mounted directly on the face 
plate, there is a hand wheel giving a 3in. adjustment 
to the spindle barrel which may be locked in position at 
any desired point. Two push buttons control the traverse 
of the spindle, being so arranged that relief of the pressure 
upon them stops the motion. The spindle is rotated by a 
motor mounted on the slide and driving through a nine- 
speed box. This box, combined with a single, double, and 
treble gear, gives twenty-seven spindle speeds. 

Nine feeds correspond to each of the single, double, and 
treble gears. The arrangement makes it possible to 
employ extra coarse feeds on large boring work. A great 
deal of the work such a machine as this has to perform 
consists in the following of lines marked out on the job. 
To facilitate such work, two sets of push buttons control- 
ling all the automatic displacements of the slide are pro- 
vided. One set is arranged on the slide and the other 
upon a pendant switch-box overhanging the work. 

Nowadays it is common practice on even quite small 
and simple machines to so interlock the controls that no 
damage can be done to the machine. On a big machine 
with several different motions, such an arrangement is 
more than ever necessary. Since, however; the safety 
devices on this Asquith machine are in nearly every 
respect similar to those on the machine described a year 
ago, it is not necessary to describe them in detail here. 
It will be sufficient to say that the responsibility for pro- 
tecting the machine from damage by its own motions is 
taken entirely out of the operator’s hands. Many other 
details of the machine which are similar to those on the 
one already described have not been referred to here. 
The following table of dimensions and other figures will 
give an excellent impression of the capacity of the 


machine :— 
TaBLE I.—Dimensions of 8in. Boring, Drilling and Milling 
Machine. 
Diameter of spindle 205 mm. 
Vertical traverse of slide 2400 mm. 
Capacity of machine ; metal remov ed 
per hour -- 180 kilos. 


1 to 100 r.p.m. 


Twenty-seven spindle speeds from 
24 to 300 mm. per min. 


Nine milling feeds from 
Thirty-six feeds, range in mm. per rev.— 
Nine at all speeds. ; iaoraewadd 

Nine on single gear .. 


Nine on double gear : o 1-30 
Nine on treble gear . . . 80 to 6-40 
Self-acting traverse of spindle . 1550 mm. 


.- 1780 mm. per min. 
- 1600 mm. per min. 
slide on column . 1220 or 270 mm. per min. 
H.P. main spindle motor : 30 
H.P. column rapid power traverse motor 15 


Quick traverse of spindle .. 
column on bed 


H.P. slide on column motor Badl k, ae 
H.P. of motor for pins Saree traverse 
to spindle “ 3 


On the same visit to William ‘Asquith, Ltd., we were 
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able to inspect a very large drum boring machine, the 
illustration of which, by reason of its great length, presents 
some difficulty. The following table gives the principal 
particulars of the machine :— 


TABLE II.—Dimensions of Drum Boring Machine. 


Overall length of machine . . 124ft. 

Max. diameter of boring bar... 10in. 

Each boring head adjustable on bed up to —20ft. 

Min. distance feed bed to centre line of 
headstock— 


With all roller steadies removed 7ft. 3in. 
(Work length, 14ft.) 
one * in place .  8ft. Gin. 
(Work length, 17ft.) 
two we m lft. 3in. 


. 


"t (Work length, 22ft. 6in.) 


Min. length of drum gripped by both chucks 8ft. 
Height of spindle centre to floor << 3.) @R. Ghin 
Diameter of gripping chucks ; 4ft. 6in. 
Feed to each boring bar... 26ft. each end 
Speed of headstock, r.p.m. .. 2-5to 7-5 
7-4to 22 
23 «to 68 
67 = to 200 
Feeds, inches per minute 0-020 to 0-060 
0-060 to 0-18 
0-18 to 0°55 
0-57 to 1-71 
1-71 to 5:26 
5-25 to 15-7 
Quick traverse to bar, inches per minute 42 to 127 
Quick traverse to bed, inches per minute 47 to 142 
Motor formaindrive,H.P. .. .. .. 50 
Motor forfeed gear,H.P. .. .. 10 
Approximate weight of machine 85 tons 


The photograph reproduced on the previous page shows 
about three-quarters of the full length of the machine,while 
other illustrations on page 534 show the driving head- 
stock, the sliding beds, and the boring saddles. In 
general, the machine consists of a central driving head- 
stock, to which two foundation beds are tongued and 
bolted. Sliding beds on which the boring saddles and 
stays are mounted are carried on the foundation beds, 
which also support four-point and two-point roller steadies. 

Within the body of the driving headstock there is a 
hollow spindle rotating on ball bearings, and carrying at 
each end a four-jaw chuck capable of accommodating 
work from 6in. to 3ft. Sin. in diameter. Work up to 
24in. in diameter can be passed through the hole in the 
spindle. A variable-speed reversing motor drives the 
head, the final drive being through a heavy double helical 
forged steel wheel, shrunk and bolted on the spindle. 
Speeds from 2-5 to 200 r.p.m. are available, and are 
obtained by the use of two levers situated on the side of 
the head. Changes can only be effected when the motor 
is running at low speeds, the interlock being controlled 
centrifugally, while red and green signal lights inform the 
operator whether a change can be made or not. A number 
of push buttons situated near the speed change levers 
control the operation of the head, giving start, stop, inch, 
raise speed, and lower speed. Above the levers and push 
buttons two dials are mounted, one showing the speed of 
rotation and the other the current consumption in ampéres. 
An interesting feature worthy of mention is that the main 
ball bearings of the head are lubricated independently of 
the head gearing by means of a separate pump and oil 
supply. Above the instrument gauges, illuminated sight 
glasses give visible indication of the oil flow. 

There is little need to refer at length to the foundation 
beds. They are tongued and bolted to the driving head- 
stock and are supported throughout their length on con- 
crete foundations. It is obvious that within practicable 
limits they may be made of any length to suit the work 
the machine is to perform. Steel racks bolted to the beds 
provide for hand adjustment of the steadies and power 
adjustment of the sliding beds. Locking bolts situated 
at intervals along the sliding beds lock them to the founda- 
tion bed at the point suitable for the work in hand. 

Longitudinal screws in the sliding beds are arranged 
to be in tension when feeding forward the boring 
bars in the saddles. Each of the saddles can grip 
bars from 7in. to 10in. in diameter and vertical and 
lateral adjustment is possible to a maximum of lin. from 
the centre line. The saddle is traversed along the slide 
by a phosphor-bronze half-nut, engaging with the screw 
mentioned above. A feed unit, illustrated on page 534, 
is attached to the front of the sliding bed, and driven by 
a variable-speed reversible motor. While the motor has 
a 3 to 1 speed variation, there are also six mechanical 
changes giving feeds ranging from 0-020in. to 15-Tin. 
per minute. Quick traverse to the sliding bed and to the 
boring bar of 3ft. 6in. to 11ft. per minute is also available. 
Interlocking makes it impossible to engage two motions 
at one time. The series of push buttons to be seen in the 
engraving referred to above not only control the motions 
of the slide and boring saddle, but also duplicate the 
control of the driving head. A shunt regulator varies the 
motor speed. 

We have already mentioned that there are two kinds of 
steady. The four-point roller steadies take work from 
6in. up to 2ft. 4in. in diameter, while the two-point steadies 
are suitable for diameters between 2ft. 8in. and 4ft. Both 
types can be hand racked along the bed. When inserting 
and removing the work piece, the sliding beds and steadies 
are run back to their extreme positions. Although the 
machine was designed for dealing with drums up to 
50ft. in length, a second machine has been made witha 
maximum capacity of 75ft. 








Canadian Engineering News. 


(By our Canadian Correspondent.) 


Business Conditions. 


GENERAL business in Canada is still on a level 
well below that of the first part of 1932. Signs of greater 
industrial activity are belated, and do not indicate any 
quick recovery from the ground lost during the first quarter 
of the year. Steel production in March was less than 
half that of the same month in 1932, reflecting in part 
the temporary suspension of operations, except on a 
maintenance basis, of one of the major plants. Automobile 
production is about 40 per cent. less than at this time 


last year ; notable features in this case, however, are that 
retail sales since the first of the year have been more 
in line with the number of cars on the market, and the 
seasonal expansion now under way may be extended 
somewhat. The Pacific Coast lumber industry has had 
a poor production record, with a cut 50 per cent. below 
that of the early part of last year, but recent reports 
indicate an improvement. The building and engineering 
trades face a lean period, with no major projects con- 
templated. Work on the Welland Canal and Chats Falls 
water power developments has ceased, and engineers 
who have been employed on these projects for years have 
been dismissed. The usual mid-winter decline in newsprint 
production was more pronounced than a year ago, while 
the unusually sharp upturn in the spring has been inter- 
fered with this year by a decline in American consumption 
and an accumulation of stocks. The secondary industries 
have enjoyed a more active demand for their products 
during the last couple of months, but the general record 
has been somewhat less favourable than a year ago. 


Nickel. 


Nickel production in 1932, including refined 
nickel, nickel in matte and nickel oxide, amounted to 
30,327,968 Ib., and was considerably less than in 1931. 
The largest nickel company curtailed output below sales, 
thus reducing stocks, and it is reported that the year 
closed with a strengthening of demand, which led to an 
increase in production by this company. The Falconbridge 
Nickel Mines, Ltd., commenced construction of a 250-ton 
concentrator, sintering plant, and other additions in 
September last. One company has contributed much in 
the way of research work during the past year, which has 
led to many new uses for this metal. 


Radium Production. 


The operations at Great Bear Lake last year of 
the Eldorado Gold Mines, Ltd., resulted in the shipment to 
the new radium refinery at Port Hope, Ontario, of 36 tons 
of pitchblende ore, according to the annual report of the 
company. With 17 tons previously shipped to Port Hope, 
the refinery had 53 tons of ore for the commencement of 
the processes of radium extraction at the beginning of 
this year. The radium refinery, it is stated, is operating 
up to expectations. Development of the mining property 
at Great Bear Lake has been greatly accelerated since the 
arrival of machinery last autumn, and the directors are 
considering establishing a concentrator at the mine to 
deal with the silver ore. 


New Facilities for Handling Coal. 


Important new facilities for the handling of 
Welsh anthracite for delivery in Montreal are to 
provided by the Canadian Import Company, Ltd., large 
importers of British fuel. Equipment for sizing and 
screening, and storage bins for a substantial quantity 
of various sizes of coal, will be erected on Bickerdike 
Pier, in the western section of Montreal Harbour. It is 
expected that the facilities will be such as to enable 
fifty-four motor trucks to receive loads for delivery at 
the same time. The series of bagging and loose loading 
chutes, it is stated, should be sufficient for an ultimate 
capacity of 3000 tons of coal daily. An additional feature 
of the proposed plant is the provision of a 36in. conveyor 
belt, operating through an underground tunnel, for 
convenient handling of coal to the screening plant from 
the nearby general storage piles where coal is discharged 
from ocean steamers arriving from Wales. 


Insulation. 


Low-temperature heat insulation is a compara- 
tively new development in Canadian industry. In 1926, 
the first year statistics were collected, the value of the 
Canadian consumption of insulation materials, mainly 
of domestic manufacture, was 1,500,000 dollars. By 1929 
it had risen to 3,685,000 dollars, of which about 75 per 
cent. was produced in Canada. The evident importance 
of this field, the pressure of industry, and a formal request 
by the Tariff Advisory Board, made action by the National 
Research Council necessary. Sixteen tests for heat 
conductivity have been made in the laboratories—all 
with a few exceptions for industry. To perform heat 
conductivity tests on certain bricks at the request of the 
Federal Department of Mines and similar tests required 
in the magnesian products and asbestos investigations 
‘in the National Research Laboratories an apparatus has 
recently been constructed for testing the efficiency of 
insulators at much higher temperatures than those obtain- 
ing in the testing of insulation material that is used in 
the construction of houses. The Council is being urged 
to extend its insulation-testing facilities into the field of 
sound. In this respect, the work is associated with that 
proceeding on problems of radio broadcasting and radio 
standards. 


Platinum Medal. 


At the thirty-fourth annual general meeting 
of the Canadian Institute of Mining and Metallurgy in 
Toronto, April 4th to 6th, the President, John A. Allan, 
announced the first platinum medal ever established for 
award by any of the world’s great scientific societies. 
Mr. Allan reported that the medal had been offered to 
the Institute by the International Nickel Company of 
Canada as part of its observance of the fiftieth anniversary 
of the discovery of nickel deposits in the Sudbury district. 
It will be awarded for distinguished service to the 
Canadian mineral industry. The medal will be 3in. in 
diameter, and will be struck from a design by Dr. R. 
Tait McKenzie. 


Fraser River Bridge Project. 


Legislative approval has been given to a project 
for the construction of a privately owned bridge over the 
Fraser River, from Ladner to Woodward’s Landing, in 
the province of British Columbia. The provincial Govern- 
ment, in approving the measure, stipulates the terms under 
which it will enter into an agreement with the Ladner 





Bridge Company. The new span, it is stated, would be 


erected by Dorman, Long and Co., Ltd., of London, England, 
and would take upwards of two years to complete. The 
cost of the new bridge, it is estimated, would be approxi- 
mately 2,600,000 dollars, and some 1000 men would be 
employed during the period of construction. The new 
structure, on which it is proposed to charge tolls, would 
provide an important traffic connection between Vancouver 
and the International boundary, bringing the Pacific 
Highway into the city by an alternative and shorter route. 








Tue Summer Meeting of the Newcomen Society will be held 
in Cornwall from Tuesday, June 13th, to Friday, June 16th, 
1933. The party will leave Paddington on Tuesday at 10.30 
a.m. and arrive at Falmouth about 5 p.m., where the Mayor 
and Mayoress will hold a reception at the Town Hall at 8 p.m. 
On Wednesday morning at 9 a.m., the party will leave the Green 
Bank Hotel and proceed by motor coach to the St. Agnes 
district ; St. Gluvias, Penryn (Hornblower tomb); Perran 
Foundry ; Bissoe (County Adit); Cosgarne (Watt’s house) ; 
United Mines; Wheal Busy (85in. pumping engine, &c.) : 
Wheal Towan; Polperro; St. Agnes; Porth Towan (coast 
scenery); Portreath; Illogan; East Pool (90in. pumping 
engine and visit mine), Truro; returning to Falmouth at 4.30 
p-m. Mr. W. Tregoning Hooper will act as guide and will give 
short talks at special places of interest. The annual dinner will 
be held at the Green Bank Hotel at 7.30 p.m. After dinner 
Captain Clarence V. Paull will read the following paper, ‘‘ South 
Wheal Crofty, Past and Present.” 

On Thursday morning at 9 a.m. motor coaches will leave 
headquarters and proceed to Camborne Mine District ; Redruth ; 
(Watt’s house Plain-an-Guary; Murdock’s house; Trevi- 
thick’s house; Moreton House); Carn Brea (birthplace of 
Trevithick) ; South Wheal Crofty (dressing floors, Grose’s 
pumping engine, by invitation of Captain Clarence V. Paull) ; 
thence to Camborne, where luncheon will be served at Tyack’s 
Hotel at 1 p.m. After luncheon a visit will be paid to Weith 
to see Tablet and to Cross to see Trevithick’s Statue. At 2.15 
p-m.the partywill leave Camborne Cross for Roseworthy(hammer 
mill); return through Camborne for Penponds (Trevithick’s 
home) ; return by Praze-an-Beeble, Clowance, Crenver, Helston 
(Cornish tea at Angel Hotel), Gweek, Constantin, Maen Porth, 
Swanpool, round Pendennis Castle, to hotel. At 8 p.m. the 
visitors will go to Falmouth Observatory, where Mr. and Mrs. 
W. Tregoning Hooper will hold a reception. 

Friday will be devoted to further visits. Leaving headquarters 
at 9 a.m. by motor coach the party will visit the Bugle china 
clay district; Perran Wharf; Tredrea; Truro; Roche 
(rocks) ; Mr. W. K. Andrew will join the party here and will act 
as guide ; Goonbarrow Pit (open working, four beam engines) ; 
Ninestones (two beam engines); Penhayle (beam engine). The 
return will be made vid Truscoe, St. Dennis, Carpalla, Goonvean, 
Hallow, Parkandellick, thence by Truro to Falmouth. At 8 p.m. 
the Falmouth Library and Museum will be inspected. 








LAUNCHES AND TRIAL TRIPS. 


CHARTNESS, steam tug; built by Henry Searr, Ltd., Hessle, 
near Hull, to the order of the River Lighterage Company, Ltd., 
London ; trial trip, May 9th. 

TARN, twin-screw motor vessel; built by the Netherland 
Shipbuilding Company, Ltd.; to the order of Messrs. Wilh. 
Wilhelmsen, Oslo; dimensions, 470ft. by 60ft. 10}in. by 
27ft. 6in.; to carry passengers and cargo. Oil engines, 4200 H.P. 
Stark-A.E.G., Hesselman type. Launch, May 20th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Electrical Review has removed its editorial, advertising, 
and publishing offices to Dorset House, Stamford-street, 
London, 8.E.1. 

THE Setson Macurine Toor Company, Ltd., informs us that 
it has been appointed sole agent for the “‘ Losenhausen ”’ Testing 
and Balancing Machines. 


SToTHERT AND Pitt,Ltd.,Bath,inform us that at a recent board 
meeting Mr. E. S. Franklin was unanimously appointed Vice- 
chairman. Messrs. E. 8. Franklin and C. Sainsbury have 
voluntarily resigned their positions as Managing Directors, but 
retain their seats on the Board, and will continue to serve the 
firm as Executive Directors. In view of these changes the Board 
has appointed Mr. Robert Pitt as sole Managing Director of the 
Company. 








CONTRACTS. 





Joun J. THORNYCROFT AND Co., Ltd., have received a further 

order from a foreign owner for the construction of a motor yacht. 
The vessel will be 55ft. in length, with a beam of 13ft., and 
twin C.I. engines will be fitted. She is destined for service in 
the Mediterranean. 
Ricuarp Dunston, Ltd., Thorne, near Doncaster, have 
received from the Leeds Corporation an order for a barge, 
having dimensions 62ft. by 14ft. 8in. by 5ft., which is to be 
propelled by a ‘ Widdop”’ twin-cylinder 50 H.P. oil engine. 
The barge will be used by the Corporation for the transport of 
coal from West Yorkshire collieries to the electricity works in 
Leeds. 








Artuur E. pu Pasquier.—We much regret to have to 
announce the death, at the age of fifty-nine, of Mr. Arthur E. du 
Pasquier, manager of the publicity department at the works 
of the Metropolitan-Vickers Electrical Company, Trafford Park, 
Manchester. Prior to taking up that position in 1920, he was 
the firm’s representative in South Africa from 1915, and was 
elected President of the South African Institute of Electrical 
Engineers for the period 1919-1920. Before going to South 
Africa he acted as sales engineer in the company’s plant and 
export departments, and also held a position on the sales side 
of the business in the South Wales district. His paper on 
“Electric Winding Engines,’’ read before the South Wales 
Institute of Engineers in 1912, was for a long time regarded as a 
classic. He joined the company in October, 1902, and at the 
time of his death had therefore seen nearly thirty-one years’ 
service. Mr. du Pasquier is survived by his wife and a son, 
who will have the deepest sympathy from all his friends in their 





sad bereavement. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of prices of the materials mentioned below will 


f.o.b. steamer. 


The Trade Agreements. 


THE arrangements regarding Customs duties on 
iron and steel materials contained in the British trade 
agreements with Norway and Sweden have been published 
as White Papers. Under the agreement with Sweden, 
British sheets, whether corrugated or not, coated with 
tin or with tin alloyed with lead, not exceeding 0-3 mm. 
in thickness, will be admitted free of duty. Zinc-coated 
sheets will pay a duty of 7 Swedish crowns per 100 kilos. 
Tin and nickel, unwrought or alloyed with other base 
metals, are placed on the free list. Propellers or propeller 
blades other than of iron, weighing more than 50 kilos. 
each, will pay 30 Swedish crowns per 100 kilos. On the 
other hand, Swedish refined ferro-manganese containing 
less than 3 per cent. carbon, ferro-silicon containing not 
less than 35 per cent. of silicon, and silico-manganese 
will be placed on the British free list, as well as charcoal 
pig iron and semis, and wrought iron bars and rods pro- 
duced by puddling from charcoal pig iron. Duties also 
have been readjusted upon Swedish and Norwegian ingots 
(other than those made from charcoal pig iron), bars, 
rods, sections, forgings, castings, hoops and strip, and 
plates and sheets. The agreement with Norway 
provides that British tin-plates, galvanised sheets, terne 
plates, anchors, grapnels, wire rope, and tin will be 
admitted duty free. Pipes and fittings, cast, drawn or 
rolled, with a wall thickness of 1-8 mm., will pay duties, 
including surtaxes, amounting to 0-90 kroners per 
100 kilos. Great Britain will admit free the same ferro- 
illoys as those referred to in the Swedish agreement, and 
others, including molybdenum ores and concentrates, 
other than molybdenum compounds, unwrought nickel, 
silico-manganese, tintanium ores and voncentrates, vana- 
dium residues, and vanadium-titanium pig iron produced 
in an electric furnace. 


The Demand for Pig Iron. 


Irregular conditions have developed in the 
pig iron market, but the demand continues to expand 
slowly. In the London area and the southern districts, 
where many more consuming works are situated than was 
the case a few years ago, business in foundry iron has been 
on a dead level for some weeks. Most of the orders received 
have been confined to small tonnages, and there has been 
little inclination on the part of buyers to enter into forward 
commitments. Conditions in South Wales have been 
brighter on the improvement in the tin-plate market, 
which has created a more cheerful feeling throughout the 
district. The steel works have been taking larger quantities 
of basic iron, and some of the foundries are better employed 
than for a long time. The quotations in this district are 
steady at 57s. 6d. delivered for basic iron, and 65s. for 
Welsh hematite. On the North-West Coast, however, 
the situation appears to have deteriorated. This is 
regarded as being a temporary set-back, and is partly 
due to the decline in export business, principally with the 
United States. The demand from this quarter fluctuates, 
and at the moment is suffering from the effects of the 
financial crisis. The local demand for hematite also 
has lessened, and it is probable that of late stocks in this 
district have been added to. In Scotland the position 
remains practically unchanged. Competition for orders 
is keen between Scottish, English, and Indian producers. 
The latter continue to send large tonnages to Scotland. 
The light castings trade, however, is not taking much 
pig iron at the moment. Scottish pig iron producers 
quote 65s. free on trucks at furnaces for No. 3, whilst 
Cleveland iron is quoted at the agreed price of 59s. 9d. 
delivered Falkirk, and 62s. 9d. Glasgow. Scottish con- 
sumers have been offered Northamptonshire iron at 
60s. 6d. and 57s. 6d.; but there has been little demand 
for this material. On the North-East Coast the producers 
of foundry iron appear to have the market under control. 
Production has been nicely adjusted to demand, and 
stocks at the makers’ yards are not heavy. Consumers 
also are showing a greater inclination to contract forward 
at the current figures of 62s. 6d. for delivery in the Tees- 
side area, and 2s. extra for delivery in the North-Eastern 
district. Business in East Coast hematite has been quiet, 
and although low export prices are quoted, the competition 
from foreign producers prevents a satisfactory expansion 
of trade in overseas markets. 


Iron and Steel Production. 


; On the whole the figures of iron and steel produc- 
tion for April, published by the National Federation of 
Iron and Steel Manufacturers, are satisfactory. Sixty- 
nine furnaces were in blast at the end of April, this being 
a decrease of one compared with the number at the end 
of March, two furnaces having been blown in and three 
having ceased operations. . The two furnaces which 
commenced work were in Scotland, whilst of the three 
which were put out of commission one was in Shropshire 
and two in Yorkshire. The production of pig iron in 
April reached 324,700 tons, compared with 332,200 tons 
in March, the daily rate of output being practically the 
same. In April, 1932, the production was 316,900 tons. 
Production in April last included 87,300 tons of hematite, 
149,500 tons of basic, 69,900 tons of foundry, and 9600 
tons of forge pig iron. The production of steel ingots 
and castings amounted to 513,300 tons, compared with 
577,700 tons in March, the output for the corresponding 
month of last year being 433,300 tons. The decline in 
production compared with March is attributable to the 
Easter holidays. The output, however, was higher 
than the monthly average figures for 1932 and 1931, 
which were 438,100 tons and 433,500 tons respectively. 


Finished Steel Materials. 


The conditions that have developed in the finished 
steel branches of the industry during the past few weeks 
have created an atmosphere of optimism in most districts. 





adjusting themselves to a market in which Continental 
sellers are no longer available to be put into competition 
with the home producers, and as a consequence there is 
a steadily expanding volume of orders going to the British 
works. Recent contracts, as well as the trade agreements, 
help to encourage the view that conditions in the second 
half of the year will show a marked improvement, provided 
some unexpected disturbance to trade of a political or 
financial description does not intervene. The North-East 
Coast works are well employed for the time being, but 
the capacity of the district is so large that fresh orders 
of a substantial nature are required to take the place 
of those that are being worked off. This district, however, 
hopes to benefit from the Scandinavian trade agreements, 
and there has been an increase of late in the number 
of small orders which not long ago would have gone to the 
Continent. In the Barrow district the position at the 
moment is good, but makers are seeking bulk orders to 
ensure a continuation of activity over the summer months. 
The mills at Barrow are employed on rails, and the hoop 
mills are actively engaged. At Workington railway 
material and semis are being produced. In Lancashire 
recently there was a brisk demand for special steels which 
were largely supplied from the Sheffield district, but this 
has died down. Specifications against orders for the 
commoner qualities of steel are coming forward satis- 
factorily. The demand for plates has distinctly improved, 
and business in structural material has been maintained, 
if it has not been increased. Complaints are heard of 
irregular conditions in the Midlands, but there is, never- 
theless, a distinctly progressive tendency in most branches 
of the market. Business in the steel requirements of the 
collieries is beginning to show the decline usual during 
the summer months. On the other hand, the steel works 
are experiencing a better demand for the descriptions 
of steel in general use. Constructional engineers are not 
busy, although, in this department, conditions are better 
than they were six or eight weeks ago. It is, perhaps, 
only to be expected that the re-rolling industry should 
be the first branch to benefit from the absence of Con- 
tinental competition, since re-rolled steel bars have always 
been in closer competition with the foreign article than 
the steel works. The English re-rollers are now showing 
a tendency to increase their prices, but in Scotland they 
are still competing with the local industry at cheap rates. 


Manufactured Iron. 

Business in finished iron products does not 
increase, and a similar story comes from all the producing 
districts of works running well below capacity. Probably 
the Midland makers are rather better off as regards orders 
than other districts ; but conditions in this branch of the 
industry are so irregular that it is difficult to draw com- 
parisons. The competition of steel bars on account of 
their relative cheapness is an important factor in restricting 
the demand for the common qualities of iron. Recently, 
producers of marked bars in the Midlands have found 
conditions a little more cheerful, and the long-standing 
quotation of £12 at makers’ works has been held. On 
the other hand, the demand for Crown quality bars has 
been consistently poor for some time, and the price has 
been irregular, varying from £8 10s. to £9 10s., according 
to quality and the producing area. In the Sheffield 
district business in bar iron is maintained at recent levels, 
but the total output of the works is disappointing. Scotch 
makers also complain of the small tonnages to which 
orders are limited. Prices, however, have been held at 
£9 15s. delivered Glasgow sidings, and £9 5s. f.o.b. Glasgow. 
In this district there has been a rather better demand 
from the fitting and socket departments of the tube works. 
Of late, there have been practically no offerings of Belgian 
No. 3 iron, which is largely used by the nut and bolt 
manufacturers, but this has not led to any appreciable 
increase in the demand for British common iron, as not 
only are the nut and bolt makers experiencing quiet 
times, but there are large stocks of the foreign material 
in this country. 


Galvanised Sheet Makers’ Problems. 


The galvanised sheet industry is passing through 
a period of severe depression, largely as a result of the 
decline in the trade with India. It will be remembered 
that this branch of the steel industry was the subject of a 
special agreement at the Ottawa Conference, which pro- 
vided that an arrangement should be entered into between 
the British galvanised sheet manufacturers and the Tata 
Iron and Steel Company, Ltd., the only Indian producer. 
Considerable public interest was taken in the arrangement, 
and questions were asked in the House of Commons. It 
was believed that the British works would benefit, as 
under the agreement the duties upon the imports of Con- 
tinental galvanised sheets into India were considerably 
increased. The chief feature, however, was that Indian 
sheet bars were to be supplied to British works and the 
galvanised sheets made from them sold in India to some 
extent under the direction of the Tata Iron and Steel 
Company, Ltd. The Indian producer, however, was to 
dispose of its output before the British-made sheets were 
marketed. Things have not worked out so well as was 
expected, and the British manufacturers have been 
seriously disturbed by the small quantities taken by 
India. Negotiations are now proceeding between the 
two parties to the agreement with the object of finding a 
mutually satisfactory way out of the difficulty. At the 
British galvanisers’ monthly meeting last week the export 
prices were left unchanged, but alterations in the home 
trade quotations were made. Hitherto the standard 
quotation has been for 10-ton lots and up, but this has 
now been changed to 4-ton lots and up, the quotation now 
being for 24-G. corrugated sheets in bundles, 4-ton lots 
and up, £12; for 2-ton to 4-ton lots, £12 7s. 6d.; under 
2-ton lots, £14. The home quotations for black sheets 
also have been similarly altered, the price for 24 G. black 
sheets being £9 15s. for 4-ton lots ; for 2-ton to 4-ton lots, 


Consumers and stock-holding merchants are gradually ' £10 2s. 6d.; and for under 2 tons, £11 15s. 








Export quotations are 


Some Recent Contracts. 


Progress is being made in the scheme under 
which Stewarts and Lloyds, Ltd., will erect steel works at 
Corby, Northants, for the production of Bessemer basic 
steel. On the advice of their consulting engineers, H. A. 
Bassett and Co., Ltd., orders have been placed for a large 
modern by-product coking installation. The oven battery, 
coke screening and coke handling plant will be con- 
structed by the Woodhall-Duckham Company, of London, 
the by-product recovery plant by W. C. Holmes and Co., 
Ltd., of Huddersfield, and the coal washery and coal- 
handling plant by Simon-Carves, Ltd., of Stockport. The 
coke oven battery will comprise thirty-five Becker type 
ovens heated by blast-furnace gas, this type of oven being 
the only one actually operating on blast-furnace gas in 
Great Britain. It will further include a coal storage bin, 
a complete set of oven machines and a central quenching 
station. The plant will also be complete with coke screen- 
ing and handling plant and a wharf, along with a screening 
station and the necessary belt conveying systems. By- 
product plant will comprise the required gas exhausters, 
coolers, and ammonia recovery plant for the production 
of sulphate of ammonia, together with benzol recovery 
and rectification plant for the production of refined motor 
spirit. The coal washery and coal-handling plant will 
include a coal washery of 125 tons per hour capacity, with 
a dust extraction plant and coal storage, blending, hand- 
ling, and crushing installations. Other branches of the 
engineering trade are fairly busy. Blackstone and Co., 
Ltd., of Stamford, report that they have received orders for 
the supply of a large number of unchokeable pumps, 
including one 14in. horizontal pump for the Barking 
Borough Council, an 8in. horizontal automatic pump for 
the Seaford U.D.C., a 6in. horizontal pump for Chingford, 
and a 5in. horizontal pump for the Paignton sewerage. 
The Department of Overseas Trade announces that the 
Roads Department of Salisbury, Rhodesia, is calling for 
tenders for the supply of oil-engined tractors and trailers. 
The South African Railways and Harbours also are 
asking for tenders for the supply of their 1934 require- 
ments of boiler and superheater tubes and superheater 
elements. 


The Ferro Alloys Market. 


The recent slight improvement in buying in this 
department has been followed by a lull in business. The 
announcement that ferro-chromium had been placed on 
the free list did not surprise the market, as it has been 
known for some time that efforts were being made to 
persuade the Government to withdraw the duty. The 
possibility of producing this metal in Great Britain by the 
use of coal and electric power is being investigated, but 
there is no likelihood of production in the near future being 
on a scale sufficiently large to meet requirements. The 
Sheffield special steel manufacturers are the largest users 
of this material and they had complained that the duty 
of 10 per cent. on ferro-chromium placed their products 
at a disadvantage in the export markets. The prices of 
the material have been weak of late, and business has been 
on a small scale. Similar conditions rule in the market 
for ferro-silicon, the prices for which are also inclined to 
recede. The prices of tungsten, molybdenum, and vanadium 
were recently revised, but this has failed to bring buyers 
into the market.. The recent reduction in nickel has been 
expected for some time, and it is thought that it may 
possibly mark the beginning of a more elastic policy on the 
part of the leading producers, who hitherto have held 
their prices in spite of the decline in the demand. Business 
in ferro-manganese has improved and there has been an 
active export demand. 


Copper and Tin. 


Most of the non-ferrous metal markets have 
shown a reactionary tendency during the past week. 
American buying has not been so pronounced, and as a 
consequence European speculators have hastened to take 
their profits. In the copper market two definite move- 
ments were noticeably taking place at the same time. 
Whilst consumers for the first time during the present 
buying movement were really showing an interest in the 
market and buying forward, speculators were getting rid 
of their commitments. Prices have been fairly well main- 
tained on the basis of about £40 c.i.f. Europe for electro- 
lytic copper, whilst in the standard market the price 
slipped back to £33 12s. 6d. for three months. Business in 
tin also has been less active than of late, although America 
has continued to buy fair tonnages. The Continental 
demand, however, has been poor. In fact, consumers on 
the Continent have acted cautiously, and have covered 
their requirements only when prices showed a tendency 
to advance. Quotations have steadily receded this week, 
but the market still believes in a recovery in the near 
future, although it is recognised that the American demand 
is not likely to continue on the same scale as for the past 
few weeks. 


Lead and Spelter. 


Moderately active conditions have ruled in the 
lead market during the past week. Consumers, par- 
ticularly makers of pipes and sheets, apparently thought 
the time was ripe for covering, as prices receded. In the 
early part of this week the market reacted in sympathy 
with the prevailing tone in the non-ferrous markets. 
The statistical position of the metal is not good, as stocks 
are heavy and the production has probably increased 
somewhat during the past few weeks. The current price 
of the metal, however, is cheap, when compared with 
other non-ferrous metals. Business in spelter has been 
more satisfactory than for some time. Consumers 
have shown a disposition to cover their requirements 
for some time ahead, and even the galvanising trade, 





which is passing through a period of depression, has shown 
more interest in the market. 
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Current Prices for Metals and Fuels. 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 





Makers’ official home trade prices, per ton, delivered buyers’ stations. 
Steelmakers: Joists, 22s. 6d.; plates and sections, 15s. 

















PIG IRON. STEEL (continued). NON-FERROUS METALS. 
Home. Export. Home. Export. Official Prices, May 24th. 
Ss. d. £ s. d. | GLaseow anv Dristricr— 2's. ad. £ s. d. | coppzr— F 
N.E. Coasr— Angles 876. ee. ee £34 15 Oto £34 16 3 
Hematite Mixed Nos. .. 219 0.. 219 0 Tees SEL a Three months .. £35 0 Oto £35 1 3 
Net ane vere e 219 6 Joists 815 0. 7: 1 Electrolytic .. £39 0 Oto £40 0 0 
Cleveland— (D/d Tees-side Area.) tol - : “ . 2 - : Best Selected Ingots, d/d Bir- 
ee Te ire eT eee ; os & mingham .. .. . £39 0 0 
No. 3 G.M.B. oe ae ee 218 6 o! ee pi dete : Sheets, Hot Rolled £65 0 0 
No. 4 Forge ae ae ae 217 0 ; ; Home. Export. 
Basio 217 6 Plates, fin. (basis) 815 0 718° 0 Tubes, Solid Drawn (basis) 10d. 10d. 
» win. .. 90 0 Pe A »  Braszed (basis) 10d. 10d. 
MipLtanps— ss BBs: on 9 5 0 8 5 0 
Staffs.— (Delivered to Black Country Station. } ee he 910 0 810 0 | BRAss— de 
North-Staffs. Foundry.. 3 6 0.. . = 7 Ss 91:4. 8 2 ke Ingots, 70/30, d/d Birmingham £34 0 0 
” » Forge .. 3 1 0.. ; Boiler Plates. . 9 0 0 715 0 . Home. Export. 
ag EP Be Ey tel ita Tubes, Solid Drawn, 2/1 alloy 9d. 9d. 
South Watges AREA - 3s Brazed lid. lld. 
Northampton— £8. d. $..0. dy aie 
tog — . aie Angles AR + i: 3am tne £190 7 6to £190 10 0 
ice Ta RRR ae ical es BD re eee) oi Se 7 # Three Months .. £190 12 6to £190 15 0 
Derbyshire— PMO kee: se Cee. 7 7 6 | Leap. £12 1 3to £12 5 0 
No.3Foundry .. .. 3 6 0.. a Channels. . . 812 6. 712 6 | speuren: a £15 15 Oto £15 13 9 
BP a eso wties! ) occ A One _— Rounds, 3in. and up ot es 8 7 6 | Aluminium Ingots (British) £100 
Aes under 3in. ert @. 6 ¢ 
ScoTLanp— 
Hematite, f.o.t. furnaces 3 6 0... .. - : 
: , Plates, jin. (basis) 817 6. 716 O 
No. 1 Foundry, ditto a Se aici egal? he Se a a FUELS. 
No. 3 Foundry, ditto Sy Sa ; * ’ 
Basic, d/d 219 0 = oe dime ee oe OT. 8 5 0 SCOTLAND. 
Pe tie a Peal 3 fein. .. @ 12°46: . 8 10 0O | LanarnxsHIRE— Export. 
N.W. Coast— i tin. .. O° -h .@% 8 5 0 (f.0.b. Glasgow)—Steam .. 14/ 
3.15 6d/d Glasgow ae £ a om Ell ge 13/9 to 14/— 
ee | 4 0 6 ., Sheffield IRELAND Berast. Rest or IRELAND. ; nas 
| £ s. d. &. 2.4. ” ” Splint .. 14/6 
4 5 6 ,, Birmingham : 
DIG 260 bis ei anes. SA Bs 815 0 | avnsures— 
a Tees ee eee ee 915.40 ' . 
(f.0.b. Porte)—Steam 11/—to 11/6 
MANUFACTURED IRON. eee, ee 9 2 6 ( 
Lanos.— Home. Export. Channels. : os? -s°. 9 O 0 | FiresHIRe— 
Crown Bars 915 0.. ~ Rounds, Sin. and up 912 6. 915 0 (f.0.b. Methil or Burnt- 
Best Bars eve, ee — am under 3in. 7-3 715 66 island)—Steam .. 12/- 
eos Unscreened Navigation 12/- to 12/6 
en fee ae _ Plates, jin. (basis) iced 7s LoTHtans— 
eee. oe sae ” me 7 ss - : : at : (f.0.b. Leith—Best Steam l1/-to 11/6 
” Im. .. 0 «- 
agi yl Staal sie: ah. & .. 917 6 Secondary Steam .. 10/6 to 10/9 
PORNO = PARR: ©. ore or 910 0.. 915 0 | N.W. Coasr— ENGLAND. 
Marked Bars (Stafis.) . BRB: Vi viiwe oa ” Stine 17/6 to 18/- 
Nut and Bolt Bars 112 6850 — OTHER STEEL MATERIALS. 
“ " 4 ‘ a Home. Export. Coke 20/- to 21/- 
ScoTLanp— s. d. ns. d. 
Sheets. £ os. d. £ 8s. d. 
Crown Bars mee yet yee 9 5 0 i “ NORTHUMBERLAND— 
é i 10-G te 13-G. fer. .. 8 56 04: 8 0 0 Best Steams .. 13/6 
PR. vonait. tories nnliials Beas oe 8 14-G. to 20-G., d/d. 910 0.. 8 5 0 Sicieath Aina 12/6 
N.E. Coast— 21-G. to 24-G., d/d. SAF Oo AS 810 0 Sisars Menai. 8/6 
Common Bars soe ee I es 815 0 25-G. to 27-G.,d/d. .. 10 7 6 9 2 6 Einesseuned 12/- to 12/6 
Best Bars... ~ se ae a 915 0 The above home trade prices are pas 4 son lots and over ; ‘ 
Double Best Sen. 10 15 0 10 0 0 | 2-ton to 4-ton lots 10s. per ton extra; and under 2-ton lots | DuRaam— 
_ | 30s. per ton extra. Best Gas.. .. 14/6 
Foundry C 13/6 to 15/6 
STEEL Galvanised Corrugated Sheets, Basis 24-G. penary Cole teed 
LONDON AND THE SouTH— aah Export. ous. 7. ?* eee tant 
eouhe mp 4-ton lotsandup.. .. 12 0 0.. Best Hand-picked Branch .. 25/6 to 26/6 
Sittin 8 10 0 3 3 6 2-ton to 4-ton lots i: to. South Yorkshire Best .. . 21/- to 22/6 . 
as i wate om Secseenat de areas Under 2tons i... Op “heal South Yorkshire Seconds .. 16/6 to 19/6 ae 
Joists ie ie 8 17 6 i 776 Export ; £16 7s. 6d., c.i. f. duty paid ladle, Rough Slacks. . 8/—-to 9/- -- 
7 Ee 815 0 : 712 6 ‘ £10 10s., f.0.b. other markets. Nutty Slacks . . T/-to 8/6 
Rounds, 3in. and up 910 0. 376 a Scandinavian Markets Free Furnace and Foundry ‘Coke (at ovens) 12/3 
» under 3in. 615 0 — Tin plates. : 
20 by 14 basis, f.0.b. Bristol Channel ports, 16s. 6d. to 16s. 9d rn aia eaerenanitraanse 
Plates, jin. (basis) go 6 4 715 0 Tin plate bars, d/d. South Wales works, £4 15s. eget 
ae. gg 0": 8 00 ; Best Smokeless Large . 19/6 
tin 910 0 sigs Billets. Second Smokeless ye 19/-to 19/44 
i hi we" less ; 810 0 Basic Soft (25-41% C.) .. .. .. 515 0 Best Dry Large .. . 18/9 to 19/3 
_ aes : ‘ 
jin ass $8. » Medium (0-42% to0-60%C.).. 612 6 Ordinary Dry Large 17/9 to 18/6 
es gia ‘ » Hard (0-61% to 0-85%C.) .. 7 2 6 Best Steam Smalls 13/6 to 14/- 
Nortu-East Coast— ‘“ » (0°86% to 0-99%C.) .. 8 2 6 Ordinary Smalls 11/6 to 12/6 
£s.d £ s..d. » ow» (1%C.andup).. . - 812 6 Washed Nuts.. .. .. 20/- to 32/- 
Angles » 4.9 +. 46 Soft (up to 25% C.), 500 tonsandup.. 5 0 0 Foundry Coke (Export) 20/6 to 36/6 
Tees oF 4% 8 7 6 100 tons ah Ft 4 Furnace Coke (Export) 15/- to 17/6 
Joists 815 0 Re Rails, Heavy, 500 ton lots f.o.t... 8 10 0 Patent Fuel j 21/- 
Channels. . 812 6 712 6 Pe Light, f.o.t. o SR! 1G 
Rounds, 3in. and up a ts 8 S18 SwaNsza— 5 
» under 3in. 610 0 6 0 0 —— oa ia a 
est Big Vein Large : — 
Plates, jin. (basis) 815 0. 715 0 FERRO ALLOYS. Machine-made Cobbles. . 35/- to 48/6 
oo RR. 900. 8 0 O | Tungsten Metal Powder 1/9 per lb. Nuts 37/6 to 48/6 
ss tin. .. oe ee. 8 5 0 | Ferro Tungsten 1/6 per lb. Beans 28/6 to 32/6 
> a. om 0. 8 10 0 Per Ton. Per Unit. Peas Be ii jotbt: eaate Mite 18/- to 20/6 
* fin. . oo 2 6. 8 5 0O | Ferro Chrome, 4p.c.to6p.c.carbon £22 15 0 7/- Breaker Duff Rubbly Culm. . 8/6 to 9/6 
Boiler Plates, i. $16 0. 715 O 7 »  6p.c.to8p.c. £21 15 0 /- Steam Coals : 
MIDLANDS, AND LEEDS AND DistRicT— #3 sts Sp.c. to 10p.c. 1 0 0 IF Large... 18/— to 20/6 
YG4ks oer * » Specially Refined .. Seconds .. 18/—- to 20/- 
Angles 876. 776 a » Max. 2p.c. carbon £33 10 0 10/- Smalls .. 11/- to 13/- 
Tees 976. 8 76 a - »  lp.c. carbon £36 5 0 12/6 Cargo Through . 16/— to 17/6 
Joie 815 0. 7716 » 9-70p.c.carbon £40 2 6 15/- 
Chanel’, 812 6.. 712 6 Ks = » carbonfree .. 11d. per lb. 
Rounds, Sin. and up ge agit. 8 7 6 | Metallic Chromium 2/8 per Ib. FUEL OIL. 
» ander 3in. 610 Oto7 0 0 oo ep Menge aairapinigned 40-16 :O home Ex Ocean Installation. New Duty to buyers 
», Silicon, 45 p.c. to 50 p.c. £13 17 6 scale 5/6 p.u. uahotas Min. 100 tons 
Plates, tin. (basis) e176". 716 0 Se 75 p.c. 3 £19 12 6 scale 6/9 p.u. Furnace Oil (950 Gravity). . 30 0 
a 2 ©. 8 0 0 » Vanadium 12/8 per lb. Diese! Oil 312 6 
5 SS o 78. 8 5 0 » Molybdenum. 6/3 per lb. ; + 
= fein. .. S: 2 6 x 8 10 0 » Titanium cian es 10d. per Ib. MANCHESTER— 
a gin. . a ae 8 5 0 | Nickel (per ton) £225 to £230 Furnace Oil (950 vatican 3.5 0 
Boiler Plates, 3 jin. 9 10*@.. & 6 0 |! Ferro Cobalt 5/9 per lb. Diesel Oil .. .. aS 3.17 6 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Rail Motors. 


THE State Railways have placed on exhibition 
at the Gare Saint-Lazare in Paris, the different types of 
rail motors that have been put in service since the first 
was built by Messrs. Schneider et Cie. in 1921. That 
vehicle was a transformed second-class coach with an 
engine of 38 horse-power, of the type then used on the 
Paris omnibuses, anu although the general arrangement is 
rudimentary, eleven similar cars have been running since 
1923 and have covered a total distance of 807,300 miles. 
Little more was done until the beginning of 1931, when 
ten cars built by Renault were put into service between 
Rouen and Chartres, Alengon and Saint-Gauburge, Cher- 
bourg and Saint-Brieuc ; that is to say, on local lines where 
light and irregular traffic could not be handled profitably 
by steam traction. These were the first motor coaches 
running with heavy oil as fuel. The six-cylinder Renault 
engines developed 85 horse-power, and the speeds attained 
by the coaches, carrying thirty-six passengers, were from 
41 to 43 miles an hour. The next advance was a departure 
from the general type of railway coach, when Renault 
designed a special body with the panels rounded at the 
tops and bottoms as well as at the ends, and the buffers 
were constituted of leaf springs bolted under the ends of 
the longitudinal frame members and curving upwards in 
front of fixed buffers at a sufficient distance from them to 
absorb the shocks. The six-cylinder engines developed 
100 horse-power and the consumption of gas oil was 
4-6 gallons per 100 kiloms. (62-1 miles). Then followed 
the express type of rail motor coach, seating sixty-six 
passengers and weighing, without load, 21 tons. The 
twelve-cylinder Renault engine was rated at 250 horse- 
power. Between Dreux and Argentin it covered 71} miles 
in 63 minutes. The car represented considerable progress 
in the construction of rail motors on orthodox lines, but 
meanwhile the Michelin pneumatic-tired wheels opened 
up visions of new developments in speed and comfort. 
The latest car which has been tried on the State Railways, 
and which is shown at the Gare Saint-Lazare, is the 
Bugatti, and incorporates original ideas in propelling 
mechanism and in resilient wheels. The total length of the 
coach is 77ft. It is mounted on two eight-wheeled bogies, 
the distance between the centres of the bogie frames being 
524ft. The four engines, developing together 800 horse- 
power, are in the centre of the coach. The driver operates 
them from a platform which raises him to the level of a 
lookout above the roof. Details of the driving gear are 
unavailable, and the only information vouchsafed is that 
there is no variable speed gear. The four engines are 
placed transversely, and the drive is taken to the four 
axles at each end more than 26ft. away. There are indica- 
tions that this is done by shafts with a worm drive. The 
fuel used is a mixture of alcohol and benzol. The coach 
seats fifty-two passengers and has a streamline form, and 
the weight, without load, is 23 tons. The wheel resilience 
is obtained by means of rubber dampers between the tires 
and the centres. It is claimed that the Bugatti coach has 
beaten the speed record by attaining 108-6 miles an hour 
on the line near Le Mans. Another motor coach shown is 
one of those in service on the Midi railways. It was con- 
structed by the Entreprises Industrielles Charentaises, 
and, with seating accommodation for fifty-five passengers, 
it is noteworthy for weighing, without load, only a little 
more than 10 tons. The body is built throughout of 
duralumin and aluminium. The coach is propelled by an 
80 horse-power engine of the Junkers type, built by the 
Compagnie Lilloise de Moteurs. All these coaches are 
more or less experimental and mark stages in the progress 
towards final types of rail motors. 


Parliamentary Engineers. 

Recently there was formed a group of engineers 
who are members of the Senate and the Chamber of 
Deputies. It comprises eighteen senators and twenty- 
seven deputies, the former having as president Monsieur 
Le Trocquer, who is a prime mover in the attempt to 
create an economic union in Europe as well as a European 
union of engineers. A banquet has been given in honour 
of the parliamentary group by the Federation of French 
Engineers’ Associations. As directors of the Ministerial 
technical services were present there is obviously close 
harmony between the group and the State departments, 
and this collaboration should help to attain the main object 
aimed at of securing a legal status for engineers and 
of protecting their interests when questions affecting them 
are discussed in Parliament. 


Colonial Engineering. : 

The conference being held at the Ministry of 
Colonies to frame a programme of trade development 
between the colonies and the mother country is the out- 
come of the export figures showing that while the trade 
with foreign countries has dwindled rapidly it has fallen 
much more slowly with the colonies, which are now taking 
more than 40 per cent. of the total French exports. The 
colonial business is only affected by the prices of produce, 
and when these fall to a low level colonial growers are not 
always able to find a market even in France, where home 
farmers have to be protected from their colonial com- 
petitors. The French look to the colonies more particu- 
larly to supply them with all the raw material they need. 
It is the duty of the conference to see how these opposing 
interests can be reconciled, Its importance from an 
engineering point of view lies in the transport problems 
which must be solved if the colonies are to develop. In 
the discussions now taking place engineering interests are 
giving prominence to the necessity of carrying out the 
many schemes which are being held up more or less by 
financial difficulties. Nor do the promoters of the Trans- 
Saharan Railway fail to insist upon the claims of this 
undertaking to be regarded as an essential part of any plan 
for promoting trade between the African colonies and the 
mother country. If the conference succeeds in doing any- 
thing at all it must necessarily give an incentive to engi- 
neering activity in Africa. Nevertheless, railway enter- 
prise in Africa, except in Algeria and Morocco, is not 
profitable. In 1931 the four railways in West Africa, 
excluding the Dakar-Saint-Louis line, which have a total 
length of 2174 miles, carried 1,400,000 passengers and 
520,000 tons of goods. 





British Patent Specifications. 


When an % is icated from abroad the name and 
address of the communicator are printed in italica. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-building hancery-lane, W.C., 
at ls. each. 

The date Jirst given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 











STEAM ENGINES. 


390,785. January 16th, 1933.—ReEcrprocaTING ENGINEs, 
CoMBINED wiTH Exuavst Steam Tursines, A. G. Brown, 
Boveri et Cie, Baden, Switzerland. 

It is proposed to increase the thermal efficiency of existing 
reciprocating marine sets by adding a high-pressure engine on 
the admission side and a low-pressure turbine on the exhaust 
side. The H.P. engine is shown at A, the main engine at B, 
and the turbine at C. The steam pipe is marked D and the 
reversing gear for both the engines E. A by-pass valve, for admit- 
ting H.P. steam to the main engine, is shown at F, and a by-pass, 
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direct to the condenser, at G. It is claimed for this arrangement 
that “‘ (1) the main engine receives, even when in reverse, steam 
at about the same pressure and the same temperature as in 
normal running ; (2) where the initial engine and the exhaust 
steam turbine and their gearings are not mechanically dis- 
connectable, the live steam effect on the initial engine is utilised, 
when mancuvring, for braking the rotating masses and 
re-accelerating in the reverse direction of rotation, thereby 
reducing the time required for the change-over.’’—April 13th, 
1933. 


INTERNAL COMBUSTION ENGINES. 
390,744. October 13th, 1932.—Vaxve Szats, W. A. Ourbridge, 


Parklands, Park-road, Coventry. 
A split locking sleeve A is first placed in the bore with its 
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flange in the groove B. The seating C is then slipped in place, 
and the extending part of the ring rolled over into the recess D 
of the seating.— April 13th, 1933. 


TRANSFORMERS AND CONVERTERS. 


390,771. November 19th, 1932.—Simmutranrgovus STARTING 
AND PARALLEL OPERATION OF Two OR MorRE RECTIFIERS, 
Société Anonyme Hewittic and Marcel Demontvignier, 
both of 11, Rue du Pont, Suresnes, Seine, France. 

The parallel operation of two or more anodes for are rectifiers, 
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such as mercury vapour rectifiers in which the anodes may be 
in the same container or separate containers, offers certain 
difficulties on account of the negative resistance of the arc. The 
object of the invention is to provide an arrangement which, in 
the case of the parallel operation of two or more anodes provided 
with grids, enables a magnetic coupling system to be employed 


| coal cutting machinery or other portable plant. 





between the anode circuits for compensating the differences of 
potential drop in the arc. The control electrode circuits are 
coupled magnetically to one another and to the anode circuits in 
such a way that the control electrode for an anode which is 
delayed in starting will receive a positive voltage impulse owing to 
the starting of the other anodes, and will effect the starting of the 
retarded anode. Referring to the diagram, the common bus-bar A 
connected to a terminal of the secondary of the supply transfor- 
mer feeds the two anodes B and C ihrough inductances D and E. 
Between the anodes the primary F of a small single-phase trans- 
former is connected. The secondary, which has a much 
greater number of turns than the primary, is provided with a 
centre tap G connected to one of the terminals of the common 
supply H for controlling the grids ; the other terminal, which is 
shown free in the diagram, being connected to a suitable point 
in the system. The two ends of the grid transformer secondary 
are connected respectively to the grids K and L. The principle 
involved is fully deseribed.—A pril 13th, 1933. 


TRANSMISSION OF POWER. 


390,571. December 8th, 1931.—Execrric Casies, Arthur 
William Williams, of Redhill, Arnold, Nottinghamshire. 
This invention has particular, but not exclusive, reference to 
trailing cables, used in connection with electrically operated 
A number, 
such as three, metal-sheathed power cores A B C, with their 
sheaths in contact, are arranged on one side of a diametrical line 
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drawn through the centre of the cable. An earth conductor D lies 
on the other side of this line and at the maximum practicable 
distance from the sheaths of the power cores. There may also 
be one or more additional earth conductors E F, each of which 
is bare and in contact with the sheaths of the power cores. 
—April 13th, 1933. 


390,527. September 2nd, 1931.—ProrectiveE Means AGAINST 
Exorss CURRENT IN ARRANGEMENTS FOR INTERCHANGING 
POWER BETWEEN ALTERNATING AND CONTINUOUS-CURRENT 
Systems Emptoyine Metrat Vapour Vatves, Aktien- 
gesellschaft Brown, Boveri et Cie., of Baden, Switzerland. 

In view of the claims that have been made concerning the 
simple switching arrangements that would be possible with 

D.C. transmission with mercury arc rectifiers this invention is 

of special interest, but unfortunately all the features of the 

scheme cannot be described in a brief abstract. When trans- 
mitting power by means of high-tension continuous current and 
converting it into polyphase current through electrostatically 
controlled metal vapour valves, it is essential to provide means 
for rapidly removing short circuits on the three-phase side. As 
the excitation of the main transformer is effected from the 

three-phase side, a short circuit on that side—that is, a 

drop of voltage on the secondary side of the transformer—also 

entails a short circuit on the continuous current side. This 
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cannot be prevented by disconnecting the short-circuited part 
of the network on the three-phase side by means of oil switches, 
as they are far too sluggish. In accordance with the invention, 
the incoming continuous current is fed over a choking coil A 
and a magnet coil B of the contact-making device C to the star 
point of the main transformer D which feeds the metal vapour 
valve E, the negative conductor being connected to the cathode 
of the valve. The three-phase load network is connected to the 
bars F. Gis the usual synchronous machine. If the three-phase 
load requires no power, this machine must nevertheless be 
switched in, so that there is always a counter-voltage at the bars 
F. G is a condenser which is connected on the one hand to the 
cathode H of the valve J, and on the other hand to one pole of 
the contact-making device C. The other pole of the contact- 
making device is connected to the positive pole of the con- 
tinuous current source. On a short circuit occurring on the 
three-phase side, so that the voltage on the secondary side of the 
transformer drops, the counter-voltage induced in the winding 
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feeding the valve E will also decrease, resulting in an increase 
in the continuous current. To a corresponding extent the field 
of the coil B excites the contact-making device and the con- 
denser G is connected across the valve J and becomes charged. 
During the charging period the condenser constitutes a short 
cireuit on the continuous current side for the valve, so that an arc 
can no longer be maintained within the valve. If when switching 
on the condenser is charged with opposite polarity it will act in 
the same sense as mentioned above, but far more powerfully. 
After the charging is completed the charging current and the 
field of the magnet coil cease, so that the spring K draws the 
contact-making device into its position of rest, whereby the 
valve E is again put under voltage on the continuous current 
side. If during this period the oil switch has disconnected the 
short-circuited part of the network on the three-phase side, the 
installation is again ready for operation. In the event, however, 
of the period being insufficient for releasing the oil switch, the 
blocking of the converter valve E by means of the grids is 
maintained until the three-phase voltage is re-established. In 
order completely to utilise the condenser G it is charged prior to 
switching-in by a valve L. This description of the scheme is 
very incomplete, but some idea has been} given of the general 
principle involved.—A pril 3rd, 1933. 


390,893. December 29th, 1931.—Spuir Batt or ROLLER 

Bearings, C. A. Ablett, Woodburn, Wilmslow, Cheshire ; 

S. Kay, Old Hall Cottage, South Wootton, King’s Lynn, 

Norfolk; and Cooper Roller Bearings Company, Ltd., 
King’s Lynn, Norfolk. 

The inner race A of the bearing is split, so that it can be put 
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in place anywhere along the length of the shaft. The two 
halves are held in place by two rings B, B, which are also 
split and are bolted together. The rings and the. race have 
conical faces, as shown, which, in combination with the inter- 
acting flanges, produce a wedging action that locates the two 
halves of the race in respect to one another.—A pril 20th, 1933. 


MEASURING AND TESTING INSTRUMENTS. 


390,764. October 3lst, 1932.—INDICATING THE TEMPERATURE 

OF THE CYLINDERS OF INTERNAL COMBUSTION ENGINEs, 

M. A. Renard, Villa Rusticana, Antheor Via Agay, Var, 
France ; and E. Biclet, 10, Rue Commines, Paris, France. 

Each of the cylinders of a motor car engine is provided with a 

sparking plug of the style shown in Fig. 1, which has a branch 
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chamber A containing the bulb B of a dial thermometer C. The 
several dials are grouped together on the dashboard and indicate 
the temperature of each of the cylinders. In this way, it is 
claimed, the driver can quickly locate the cause of faulty running 
of the engine and also work it to the best advantage.—April 
13th, 1933. 


BUILDING. 


390,737. October 5th, 1932—MetTat SHeer Pune, C. H. 
Woodfield, 2, Holland Park Mansions, London, W.14. 

In order to avoid the necessity for hoisting one length of inter- 

locking piling above that previously driven, so that the one may 
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be slid into the other, the bulb is provided with a cavity at A. 
Then, by swinging the pile round, as is shown successively at 
1, 2, and 3, the two may be interlocked ready for driving.— 
April 13th, 1933. 


MISCELLANEOUS. 


390,788. February 3rd, 1933.—TuspuLtar Heat ExcHANGERs, 
R. and J. Dempster, Ltd., J. W. Scott, and A. J. Sheeran, 

Gas Plant Works, Oldham-road, Manchester. 
In order to facilitate the renewal of the tubes of a gas pre- 


arranged in a removable ae | The gas passes through the 
main casing A and the tubes B from the inlet C to the outlet D. 
The tubes are expanded into the tube plates of a separate casing 
E, which is supplied with heating steam at F F. The main 
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casing has a door on one side at G, through which the tube 
casing can be withdrawn for overhaul. The door can then be 
replaced on the main casing and the apparatus temporarily 
used without preheating.—A pril 13th, 1933. 


390,612. February 18th, 1932.—Enecrric CONNECTORS AND 
OTHER Firtincs in Insutators, W. T. Henley’s Telegraph 
Works Company, Ltd., of 11, Holborn-viaduct, London, 
E.C.1; and William Henry Nichols, of ‘‘ Garthowen,” 
Hervines-road, Amersham-on-the-Hill, Buckinghamshire. 

The type of mounting for which this invention is particularly 
suitable is one in which a strip conductor passes through a slot 
in an insulator. The insulator A is provided with a central slot 

B, through which the strip conductor C is inserted from the 

lower end. The conductor has a transverse slot D of inverted 

T shape, which permits one of the set screws F to be passed 

through the slots when screwed into the bar H and avoids the 

necessity of introducing one of the set screws into the bar when 
the fitting is in the disconnecting box or other device in which it 
is to be employed. The bar H lies in the head of the T slot and is 
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pressed against the sides of the slot by screwing the set screws 
F down on to the upper surface of the insulator A, slight recesses 
J being provided on this surface in order to locate the set screws 
relative to the insulator. The strip conductor C is prevented 
from upward movement by means of a stop K formed by bend- 
ing out a portion of the strip contacting with a ledge L round the 
slot B in the insulator. The stop K may, however, be replaced 
by any other appropriate device, such as a split pin passing 
through a hole in the conductor. It will be seen that the 
conductor is formed by bending back one end of a metal strip, 
but in order to save metal the bent portion is not continued 
throughout the length of the slot in the insulator. To avoid 
lateral movement of the lower part of the conductor, a 
projection is provided at M.—Apri 13th, 1933. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the 'y informati 
should reach this office on, or before, the morning of the Monday 
of the week preceding the i In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
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To-pay. 
NationaL Sarety First Assoc.—1933 National Safety 
Congress in London. For provisional programme, see page 436. 
Royat Inst. oF GREAT Brirarn.—21, Albemarle-street, 
Piccadilly, W.4. Discourse by Sir Walford Davies. 9 p.m. 
To-pay aND SaturDAY, May 27TH. 

Batu AND WEsT AND SOUTHERN CounTiEs’ SHow.— Wimble- 
don. AnnualShow. Daily. 
LEEDS CoRPORATION POWER StatTion.—Redcote-lane, Kirk- 
shall-road, Leeds. Exhibition and demonstration of Electric 
Heat-treatment Furnaces and Equipment. Daily, 10 a.m. to 
6 p.m. Saturdays, 10 a.m. to 12.30 p.m. 

Sunpay, May 28rTu. 
STEPHENSON Locomotive Soctety.—Visit to Swindon Works 
and Running Sheds. Special travel facilities by courtesy of 
the G.W.R. 

Monpay, May 297TH. 
Royat Inst. oF Great Brirain.—2l, 
Piccadilly, W.1. General meeting. 5 p.m. 
TurEspay, May 301TH. 


Roya AgERonavutTicaL Socrery.—At Royal Institution, 21, 
Albemarle-street, Piccadilly, W.1. Wilbur Wright Memorial 


Albemarle-street, 


Royat Soc. or Arts.—John-street, Adelphi, W.C.2. 
Sudd Region,” Dr. H. E. Hurst. 4.30 p.m. 
Turspay, May 30rH, To Fripay, JUNE 2Np, 
Inst. or GAs ENGINEERS.—Seventieth annual general meet- 
ing at Liverpool. For provisional programme see page 510. 


Inst. OF MECHANICAL ENGINEERS.—Summer meeting at 
Edinburgh. 


“The 


Wepnespay, May 3lsr. 

Soc. or CHemicat Inpustry.—At the Plastics Exhibition, 
Science Museum, §.W.7. Lecture by Professor G. T. Morgan, 
F.R.S. 

SarurDay, JUNE 3RpD. 

STEPHENSON Locomotive Sociery.—Combined Scottish 
Branch visit to Cowlairs Works and Eastfield Running Shed, 
L.N.E.R. 

Saturpay, JuNE 3rp, To Saturpay, JUNE 17TH. 

Inst. or TRansPorT.—Summer Meeting on White Star liner 
““Homeric.”” On the evening of June 3rd, Sir David Owen will 
meet the members of the party at an informal reception on 
board ship. During the outward and return journeys meetings 
will be held for the presentation and discussion of papers, as 
follows :—‘“*‘ The Future of Road Transport,” Mr. J. B. Osler ; 
= Seen Advertising,” Mr. J. Pike; “The Effect of 
Rationalisaiton and Amalgamation on Transport Under- 
takings,” Mr. D. Ross-Johnson; “The Cruising Business,” 
Major Frank Bustard. Transportation films will also be 
exhibited in the ‘‘ Homeric’s ’’ cinema theatre. 


WEDNESDAY, JUNE 7TH. 

Soc. or CuemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘‘ Plastics: The Phenolic Types and 
their Uses,’”” Mr. George Dring. 

Saturpay, JuNE 10TH. 

Inst. oF Etrecrrican ENGINEERS: LONDON STuUDENTs’ 
Section.—Summer Outing. Visit to Mr. B. Matthews’ All- 
electric Farm at East Grinstead. 

TueEspay, JUNE 13TH, TO Fripay, JuNE 16TH. 

NEWcOMEN Society.—Summer meeting in Cornwall. Head- 
quarters, Green Bank Hotel, Falmouth. For provisional pro- 
gramme see page 536. 

Turspay, JUNE 13TH, ro Saturpay, JUNE 17TH. 

British Waterworks’ Assoc.—Twenty-second annual 
general meeting, at Blackpool. For provisional programme see 
page 382. 

WEDNESDAY, JUNE 14TH. 

Soc. or CHEmicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. “ Plastics: Cellulose Esters and 
Ethers and their Uses,”’ Dr. W. J. Jenkins. : 

STAFFORDSHIRE IRON AND Steet InstirutTe.—Annual 
excursion to Imperial Steel Works of Edgar Allen and Co., Ltd., 
Sheffield. 

WEDNESDAY, JUNE 14TH, TO FRIDAy, JUNE 16TH. 

Inst. oF STRUCTURAL ENGINEERS.—Summer general meeting, 
at Birmingham. For provisional programme see page 486. 


TuEsDAY, JUNE 20TH, TO Fripay, JUNE 23RD. 
Inst. OF British FouNDRYMEN.—Annual Conference, 
Cardiff. For provisional programme see page 510. 


at 


WEDNESDAY, JUNE 2IsT. 

MANCHESTER GEOLOGICAL AND Minrino Socrety.—Excursion. 
Leave Albert-square, Manchester, by motor coach, 10.30 a.m. 
Arrive Audenshaw and visit works of Messrs. Austin Hopkinson, 
who will entertain the visitors to lunch. Leave Audenshaw at 
1 p.m. for Buxton, for an inspection of the Safety in Mines 
Research Station, Harpur Hill, where tea will be provided. 
Leave for Manchester 5.30 p.m. . 

Soc. or CHEMiIcAL Inpustry.—At the Plastics Exhibition, 
Science Museum, S8.W.7. ‘‘ Plastics and the Architect,’’ Mr. 
R. McGarth. 

Monpbay, JuNE 267TH, TO SATURDAY, JULY 8TH. 

Wortp PowER CONFERENCE. For papers to 
be read see page 151. 

WEDNESDAY, JUNE 287TH. 

Soc. or CHEemicaL INpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘“‘ Plastics: Their Use in the Elec- 
trical Industry,” Lieut.-Colonel K. G. Maxwell. 


Scandinavia. 


Tuxspvay, Juty 4TH, TO Satorpay, JULY 8TH. 

Royat AGRIcuLTURAL SocreTy or ENGLAND.—Royal Show 

at Derby. 
WEDNEsDAY, JuLy 19TH, TO TuEespay, Juty 25TH. 

INTERNATIONAL Orn INDUSTRIES EXHIBITION.—Royal Agri- 
cultural Hall, Islington, N.1. Daily. 

Wortp PeTrroteum ConGReEss.—Imperial College of Science 
and Technology, 8. Kensington, London. For provisional 
programme see page 372. 








New Hacksaw Frames.—We recently had the opportunity 
of trying two types of “ Eclipse”’ hacksaw frames made by 
James Neill and Co. (Sheffield), Ltd., Napier-street, Sheffield. 
The first of the standard type, known as the 60 B frame, is of 
rugged construction, combining rigidity with excellent balance, 
taking saws from 8in. to 12in. long. The tension pieces, whilst 
they can easily be swivelled, are so designed that they need 
not be detached from the frame and will not drop out when 
changing blades, thus eliminating a common source of annoyance 
experienced by all hacksaw users. The 40 P.G., or pistol-grip 
pattern frame, also takes 8in. to 12in. saws, and we found that 
after a little use it became more comfortable and natural to 
use than the standard type of hacksaw, whilst control of the 
blade, especially in awkward working positions, is much easier. 
Its tension pieces are of a similar design to those in the 60 B 
frame, and the nickel-plated finish improves its appearance. 
Both of these hacksaw frames are good, strong, workmanlike 
well-finished tools. 


Tue Beams Dinner.—On Thursday last the annual dinner 
of the British Electrical and Allied Manufacturers’ Association, 
which has now been in existence for twenty-one years, was held 
at the Connaught Rooms. Lord Derby, the President, was in 
the chair, and a large number of distinguished guests were 
present. Responding to the toast ‘‘ His Majesty’s Govern- 
ment,’’ proposed by Mr. J. M. Railing, Mr. Runciman, President 
of the Board-of Trade, explained that the electrical industry was 
the seventh largest industry in the United Kingdom, both as 
regards output and the number of people employed. The 
growth had taken place in a generation, and even during the 
past year there had been an increase of 8 per cent. in the amount 
of electricity produced. Lieut.-Colonel R. K. Morcom, Vice- 

resident, proposed “‘ Our Guests,” and in replying, Mr. Oliver 
Btanley, the Minister of Transport, referred to the establish- 
ment of the new London Passenger Transport Board, which is 
expected to facilitate the electrification of other suburban lines 
in London. Sir Herbert Walker, who also replied and whose 
speech is reported in part in a Journal note in this issue, gave 





Lecture, “‘ Training the Airplane Pilot,’ Colonel F. P. Lahn, 








heater, working in connection with a purifier, the tubes are 





Air Corps, U.S. Army. 6.30 p.m. 








some interesting figures concerning electrification on the 
Southern Railway. 
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A Seven-Day Journal 


London’s Water. 


THE twenty-seventh annual report on the results 
of the chemical and bacterial examination of London’s 
water supplies was issued during the week. In it 
Sir Alexander Houston, the Director of Water 
Examination to the Metropolitan Water Board, makes 
some interesting statements in continuation of the 
account which he gave in his preceding report 
regarding the paratyphoid outbreak at Epping in 
1931. It will be recalled, perhaps, that in February 
of that year a serious epidemic of the fever occurred, 
and was traced to infected milk. Part of the Epping 
sewage enters Cobbins Brook, which joins the river 
Lee at Waltham Abbey, above the Board’s intakes. 
It was found that Cobbins Brook was being con- 
taminated with paratyphoid bacilli to the extent of 
33,000 million on a day’s flow. Immediate steps 
were taken to sterilise the waters of the brook, and 
also to sterilise the water supply after filtration at 
the Walthamstow reservoirs. Only one case of fever 
was notified after March 14th, 1931, but paratyphoid 
bacilli were still present in the Epping sewage at 
the end of December of that year. During 1932 only 
one, doubtful, case of fever was reported in the 
district. Nevertheless, the bacilli continued to 
be found in the Epping sewage right throughout the 
year, the average number being actually greater, 
446 per cubie centimetre, as compared with 312 in 
1931, the year of the epidemic. Sir Alexander 
characterises this fact as disconcerting, as __ it 
undoubtedly is. It has necessitated the continuation 
of the Board’s sterilisation work. Sir Alexander 
makes no attempt to explain the continued presence 
of paratyphoid bacilli in the Epping sewage long after 
the cessation of the epidemic. He mentions two 
possibilities, the first of which he describes as rather 
dangerous, and the second as hardly bearing thinking 
about. It is possible that there are ‘ carriers ” 
of the fever in the Epping district who have now 
become, perhaps, only for a time, non-infective. 
Alternatively, it is possible that the paratyphoid 
organisms of the epidemic have, for some inscrutable 
reason, found some congenial burrow in which they 
can live and multiply almost indefinitely. 


The Raynes Park Railway Disaster. 


On the afternoon of Thursday, May 25th, as the 
Southern Railway 3.10 p.m~ passenger train from 
Waterloo to Alton was approaching Raynes Park 
on the down through line, it was derailed with the 
carriages fouling the up through line. The 12.11 p.m. 
Southampton to Waterloo had just passed through 
Raynes Park on that line and the right-hand side of 
the cab of the engine struck the derailed carriages 
and, asa consequence, five passengers were killed. 
The circumstances that led up to the accident were 
inquired into, on behalf of the Ministry of Transport, 
by Lieut.-Colonel Anderson on Monday, but that part 
of the investigation which would indicate the cause 
was given in private so as not to prejudice any of the 
men who may have been at fault. An official state- 
ment made by the railway company after the accident 
excluded the possibility of the accident having been 
due to over-running signals or unsuitable speed. The 
Coroner’s inquest was opened and concluded on 
Tuesday. From the evidence then given it appears 
that, on Sunday, May 21st, the up and down lines 
were slightly slewed. During the succeeding week 
the superelevation had to be adjusted and men were 
engaged in packing sleepers at the time both trains 
approached. Four sleepers on one side on the down 
through and five on the other side were found insuffi- 
ciently packed after the accident, and the permanent 
way superintendent thought that the ganger had not 
time to finish the work before the trains approached 
and the men had to withdraw. A verdict of “ Acci- 
dental Death ” was returned. 


Electric Welding for Ships. 


AT a conference held by invitation of the Ship- 
building Employers’ Federation at Edinburgh, on 
Thursday, May 25th, representatives of the Shipyard 
Trade Unions met the Executive Committee of the 
Employers’ Federation in order to discuss a con- 
sidered scheme for the development of electric welding 
for ship construction. Mr. J. B. Hutchison acted as 
chairman for the employers, and Mr. W. Sherwood 
on behalf of the trade unions. In his opening state- 
ment Mr. Hutchison explained that it was necessary 
for welding in this country-to proceed as rapidly and 
as smoothly as possible on economical lines, in order 
to face competition from other shipbuilding nations. 
The Employers’ Standing Committee had, he said, 
investigated the whole question, but as rearrange- 
ments in existing methods and practices might be 
involved, which would affect all classes of workmen in 
the shipyards, a considered scheme had been drawn 
up and was submitted to the unions. The details of 
the scheme were not disclosed in the official state- 





proposals involve the creation of a new class of work- 
people to be known as ship welders, who will be paid 
at the rates operating for skilled craftsmen. Pro- 
vision is made in the employers’ scheme for the 
recruitment of such welders from the most suitable 
men, not confined to any one class, and not neces- 
sarily from men directly displaced by the new process. 
Mr. W. Sherwood, who spoke for all the unions, said 
that the employers’ statement was of such a far- 
reaching character that it would be necessary for the 
unions to arrange for its consideration by a full 
executive, and in many cases by area committees and 
branches. The conference was adjourned until a 
later date, in order to allow the unions an opportunity 
of taking the steps indicated. 


The Silent Valley Reservoir. 


On Wednesday morning, May 24th, the large 
reservoir in the Silent Valley of the Mourne Moun- 
tains, which will supply, not only Belfast, but also 
many towns and villages in Northern Ireland with 
water, was formally opened by the Duke of Abercorn, 
the Governor of Northern Ireland. After ten years of 
intensive work, in the course of which immense engi- 
neering difficulties had to be overcome, the Silent 
Valley has been transformed into a lake 2} miles in 
length, which impounds over 3000 million gallons of 
water. The cost of the reservoir was not far short of 
£1,500,000, while the 40-mile conduit to carry the 
water to Belfast, which was built thirty years ago, 
cost another million pounds. When the construction 
was begun by S. Pearson and Sons (Contracting 
Department), Ltd., it was expected that solid rock 
would be reached at about 50ft. below the surface 
of the valley. Additional bore-holes showed, how- 
ever, that in the deepest part the rock was not less 
than 150ft. below the surface. Arbitration proceed- 
ings were instituted and the work was carried on by 
the firm by agreement under the supervision of a board 
of engineers. In June, 1930, for family reasons 
connected with the death of Lord Cowdray, Messrs. 
Pearson and Sons were, at their request, relieved from 
their agreement, and the completion of the work was 
taken over by Ernest W. Moir and Co., Ltd., Sir 
Ernest Moir having had control of the work from its 
commencement by Messrs. Pearson and Sons. The 
successful completion of the work marks one of the 
greatest engineering achievements ever undertaken in 
Treland. 


The Stanmore Oil Dock. 


On Friday, May 26th, the Minister of Transport, 
the Hon. Oliver Stanley, formally opened the new 
Stanmore oil dock at Ellesmere Port, on the Man- 
chester Ship Canal. In July, 1922, the first oil dock 
was opened with a tract of land for oil depéts and 
refineries, and since then the oil traffic has greatly 
increased, and it has become necessary to add a new 
dock with still further land for the extension of 
storage and refining plant. The new dock has a 
length of 650ft. and a width of 180ft., and will 
accommodate two large vessels. There are 30ft. 
of water and the ships can be easily swung into the 
entrance basin. The entrance is closed by a floating 
boom, specially designed by W. J. Yarwood and 
Sons, Ltd., of Northwich, to prevent accidental 
leakage of oil into the canal. In order to guard 
against the possibility of a conflagration, both the 
dock and the floating boom are equipped with a 
modified form of Mather and Platt’s ‘‘ Mulsifyre ” 
system, which is designed to cope with either a spirit 
or a heavy-oil fire. Other equipment includes oil 
mains, steam pipes, and vapour-freeing fans. Besides 
the berthing accommodation provided in the two 
docks, there is a 600ft. lay-bye on the south side of 
the canal, which is also available for vessels discharg- 
ing grades of oil not flashing below 73 deg. Fah., 
and for shipping by-products. The oil installations 
on the south bank now cover over 200 acres, and 
an extensive area has been reserved for future 
development. 


An Ellerman Reconditioning Scheme. 


THE announcement is made that four passenger 
and cargo liners of Ellerman Lines, Ltd., are to be 
reconditioned and equipped with Metro-Vick exhaust 
turbo-electric drive installations. The work will be 
carried out under the supervision of Mr. William 
Hinchcliffe, the owners’ chief superintendent engineer. 
The contract has been entrusted to Workman, Clark 
and Co. (1928), Ltd., and work will in the case of each 
ship occupy about four months. The four ships are 
the ‘‘ City of Venice,” the ‘“‘ City of Florence,” the 
“City of Salisbury,’’ and the “ City of Kimberley.” 
The first ship, the ‘‘ City of Venice,” which arrived at 
Belfast on Saturday last after unloading at Avon- 
mouth, is propelled by quadruple-expansion engines 
of 4600 I.H.P., working with superheated steam at 
230 lb. pressure. After conversion she will have an 
estimated total equivalent I.H.P. of 6100. The 
other three ships have triple-expansion engines 
of 3410, 2800, and 2950 I.H.P. respectively and work 
with superheated steam at 220lb. to 225lb. per 
square inch. When converted by fitting the auxiliary 





ment with regard to the conference, which was held 
in private, but it is understood that the principal 





exhaust turbo-electric drive the total equivalent 
I.H.P. will work out to estimated relative values of 


4750, 4100, and 4100. This reconditioning and 
machinery improvement programme follows the very 
successful operation of the steamers “‘ City of Hong 
Kong,” “ City of Singapore,” “‘ City of Mandalay,” 
“City of Canterbury,” “‘ City of Barcelona,’ and 
“City of Canberra.’”’ The Metropolitan - Vickers 
exhaust turbo-electric propulsion scheme consists 
of an exhaust steam turbine which takes steam 
from the main engines and drives a dynamo 
delivering current to a D.C. motor mounted on the 
main propeller shaft. 


Institute of Physics. 


At the annual general meeting of the Institute of 
Physics held last week, Sir Henry Lyons was elected 
President for the forthcoming session. We note 
from the report of the Board that in the fourteen 
years since its inauguration the membership of the 
Institute has increased steadily, and at the end of 
1932 was 695. The report shows that the many 
activities of the Institute have continued to prosper, 
and that the Journal of Scientific Instruments, which 
is produced by the Institute, has, in every way, made 
satisfactory progress. An important new feature 
introduced du.ing 1932 is the inclusion of articles 
specially written by recognised authorities in their 
subjects, dealing with the trend of development of 
various classes of instruments and with matters of 
general interest to manufacturers. The sections of 
the Institute in Australia and India have also been 
active, and the first Local Section in this country 
was inaugurated in Manchester on November 18th. 
In May last the joint library and reading rooms were 
opened. Their establishment is the result of the work 
of the Joint Library Committee, originally set up 
by the Institute, the Physical Society of London, 
and the Optical Society, and the nucleus of a useful 
library devoted to physics. and its applications has 
in this way been formed. 


The Duty on Heavy Oil. 


SPEAKING in the House of Commons on Wednesday, 
May 24th, Mr. Chamberlain said that the tax on 
fuel oil gave him at the moment a new source of 
revenue, and in any event security that users of 
liquid fuels could not change over from taxed petrol 
to tax-free oil, and thereby diminish the yield of 
the petrol tax. But a second overwhelming reason 
for maintaining the general tax was that it would 
benefit the industries producing coal and coal deriva- 
tives. The 2,000,000 tons a year of fuel oil now 
used represented 3,000,000 tons of coal, the getting 
of which employed 12,000 miners. He did not suggest 
that the tax would cause a reversion to coal on this 
seale, but it would cause some reversion and check 
the growing transference to oil. On the following 
day, however, when dealing with the coastal shipping 
amendment, Mr. Chamberlain announced that he 
was prepared to exempt coastwise shipping from the 
operation of the duty. There would also be no duty 
on fuel oil for trial trips. Following this announce- 
ment, Coast Lines, Ltd., have instructed Henry 
Robb and Sons, of Leith, and the Ardrossan Dockyard 
Company, Ltd., of Ardrossan, to proceed with their 
orders for oil-engine-propelled ships, while F. T. 
Everard and Sons, of London, have reinstated 
their orders with George Brown and Co., Ltd., 
of Greenock, for two 800-ton oil-engine-propelled 
coasters, for which, we understand, engines will 
shortly be ordered. 


The Late Mr. E. W. Harvey. 


MaRINE engineers and naval architects will learn 
with great regret of the death of Mr. E. W. Harvey, 
the chief superintendent of Furness, Withy and Co., 
Ltd., on May 28th. Mr. Harvey, who was at the time 
of his death only in his fifty-third year, was appren- 
ticed to the marine department of the Great Eastern 
Railway Company at Harwich. After service in the 
United States and South America he joined the 
Furness, Withy Company in 1902 as a sea-going 
engineer. Four years later he was transferred to the 
shore staff, and in 1919 was appointed chief superin- 
tendent. He was a pioneer in the adoption of 
improved propelling machinery, and he fitted some of 
the first mechanical stokers installed aboard ship. 
Mr. Harvey was largely responsible for introducing 
internal combustion engines into the fleets of the 
Furness, Withy Company and its associated lines. 
He supervised the installation of the first North 
British double-acting engine, and the building and 
engineing in Germany of the five Prince Line motor 
ships. In recent years Mr. Harvey’s name has been 
associated with the construction of three outstanding 
passenger liners, the motor liner ‘‘ Bermuda” and 
the two turbo-electric propelled liners the ‘* Monarch 
of Bermuda” and the “Queen of Bermuda.” 
In addition to his work connected with the superin- 
tendence of various fleets, Mr. Harvey was also a 
director of the Fiat British Auxiliaries, Ltd., the 
Diesel Oil Engine Syndicate, Ltd., and Fescol, Ltd. 
He was a member of the Institution of Naval Archi- 
tects, a past member of the Council of the Institute 
of Marine Engineers, and a past member of the Council 
of the Society of Consulting Marine Engineers and 





Ship Surveyors. 
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The Heightening of the Aswan Dam. 


—$~»— 


|* 1886 the area of land under cultivation in Egypt, 
inclusive both of the Delta of the Nile and the 
long strip of fertile country along the banks of the 
river in Upper Egypt, was 4,900,000 acres, of which 
2,000,000 acres were dependent entirely upon the 
annual floods for irrigation, while the remainder was 
cultivated perennially and was capable of producing 
two crops instead of one each year. By suitable 
control of the water supply, the whole of this area can 
be brought under a system of perennial irrigation, 
together with an addition of more than 2,000,000 
acres, as yet uncultivated, to make a total of over 
7,000,000. In the autumn of each year thousands 
of millions of gallons of water pass down the river 
at the flood period, and only a small proportion of 
this uncontrolled supply is put to any useful purpose. 

The Aswan Dam was originally built between 1898 
and 1902, with the special function of storing some of 
this water from the end of the autumn flood season 
until the following summer, when it could be used to 
supplement the low flow natural to that period of 
the year. The floods bring down from the upper 
reaches large quantities of silt, but it is possible to 
store the water after that bearing the silt has already 
arrived and passed down the river. As originally 
built the Aswan Dam cost £E3,050,000, and was capable 
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removed, no work upon the heightening of the dam 
could be considered. 


First HEIGHTENING. 


On the completion, however, of the protective 
aprons built by Sir Murdoch (then Mr.) MacDonald, 
a decision was reached to examine the possibility 
of raising the water level by 7 m. Sir Murdoch 
MacDonald put before Sir Arthur Webb proposals 
for carrying out this work, and the latter, in turn, 
through Sir William Garstin, brought them to the 
notice of Sir Benjamin Baker, then Consulting Engi- 
neer to the Egyptian Government. According to 
these proposals, additional masonry was to be built 
on the downstream face of the dam and founded on 
the sound granite rock which occurs at the site, while 
the structure was to be heightened by the erection of 
new work upon the top of the old and partly carried 
by the additional masonry on the downstream side. 
By raising the water level 7 m. the storage capacity 
would be more than doubled, and amount to 2400 
million cubic:metres. The work of construction would 
be spread over a period sufficient for such contrac- 
tion as invariably takes place with newly placed 
masonry to have occurred, so that the expansion and 
contraction consequent upon changes of temperature 









south as Uganda and the Great Lakes. Undoubtedly, 
in the future, if the full potentialities of Egypt are to 
be realised, some of these schemes will have to be 
carried out, but among Egyptians there exists a 
strong disinclination to store water in a country over 
which they have not complete control. Consequently 
in 1927, when the need for further storage capacity 
was beginning to be urgently felt, the Egyptian 
Government began to consider a further heightening 
of the Aswan Dam, with the object of doubling its 
storage capacity yet again. A second heightening, 
however, was a very different matter from the first, and 
involved difficulties of a higher order and a greater 
responsibility for those who decided to carry it out. 


SreconD HEIGHTENING. 


Although by 1927 Sir Murdoch MacDonald had 
left the service of the Egyptian Government and set 
up a consultative practice in Westminster, it was 
decided, in view of his great personal knowledge of 
the dam and-his very considerable experience in 
Egypt, to ask him to put forward a design for a 
further heightening. What he proposed is shown 
on the left of the drawing reproduced on this page. As 
then constructed, the downstream face of the dam 
was built in rock-faced ashlar on a constant slope 
of 1 in 1-5, curving gently near the top to become a 
vertical wall. Sir Murdoch proposed that buttresses 
should be built against this downstream face. They 
were not to be bonded into it, but specially smooth 
surfaces were to be prepared against which the 
buttresses would rest. By this construction small 





relative movements as a result of contraction due to 
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DESIGNS FOR THE SECOND HEIGHTENING) ‘OF THE ASWAN DAM 


of storing 1000 million cubic metres of water. In 1912 
a first heightening, which brought the capacity up 
2400 million cubic metres, was completed. 

That a second heightening of the dam should now 
be in progress is sufficient evidence of the benefits it 
has conferred upon Egypt. Upon no other erection 
of its kind in the world does the prosperity of a whole 
country reside to such a degree. . It is not surprising 
therefore that the dam should have been the subject 
of controversies ; the recipient of high praise from an 
International Commission, and a work upon which 
the energies of many famous engineers have been 
spent. Recognising therefore that to every member 
of the engineering profession the history of the dam 
must be familiar, we must be pardoned if for the sake of 
additional clarity we traverse old ground in this article. 

From the time at which the original dim was 
completed, its storage capacity, though large, was 
found to be hardly sufficient to meet the advancing 
needs of Egypt as the ground under perennial: culti- 
vation increased. It was inevitable therefore that 
means whereby the supply might be augmented were 
soon under discussion. Several matters, however, 
served to hinder any heightening being considered. 
The publication of an important new note upon the 
stresses in masonry dams, for instance, gave rise 
in some quarters to quite unfounded distrust of the 
stability of the structure. An important work, too, 
had to be carried out before it was deemed safe to 
proceed with the first heightening. The water rush- 
ing out at high velocities from the sluices had eroded 
the rock surface on the downstream side of the dam, 
and some slight undermining of the dam did, in fact, 


would be the same in both masses at the point of 
junction, 

Sir Benjamin Baker modified the proposals by 
introducing-a 6in. wide space between the old and the 
new work, the two parts to be held apart by steel rods 
grouted into the old dam and built into the new 
masonry. In this way, special provision was made to 
allow the new masonry to settle down to the same 
temperature as the old. After a suitable period had 
elapsed the space was to be filled with cement grout. 
Before the scheme could be put into execution, Sir 
Benjamin Baker died, and when the work was begun 
in 1908 it fell to Sir Murdoch MacDonald, whose 
main dimensions remained unaffected by the modi- 
fications, to elaborate the plans and fix the details. 
Sir Benjamin’s scheme was actually carried out, the 
6in. space being loosely filled with granite metal to 
reduce the quantity of grout required later. By 1912 
the work was complete. 

For some years the storage available with the 
heightened dam was sufficient to meet the needs of 
Egypt. But with the extension of the supplies of 
water available for summer irrigation, it was only to 
be expected that more and more land should be 
brought under perennial cultivation. By 1917 the 
area dependent on the annual flood had shrunk from 
the 2,000,000 acres of 1886 to 1-2 millions, while 
land cultivated perennially totalled 4,000,000 acres, 
an increase over the 1886 figure of rather more than 
a million. Such a change over required very large 
supplies of water. Many projects for meeting the 
demand had already been put forward, but the 
majority of them were concerned with the upper 





occur. Until all danger from this source had been 








reaches of the Nile, in the Soudan, and even as far 


differences of temperature could take place without 
influencing the stability of the structure. Masonry, 
triangular in section, as indicated by dotted lines in the 
drawing, was to be removed so that the slope of 
1 in 1-5 could be carried right up to the top of the 
existing dam. The extra masonry added upon the 
top of the old dam was to have the same width 
as before and was to be carried on the downstream 
side by a series of arches connecting together the 
tops of the buttresses. The buttresses would have 
an average thickness of about 5m., more at the 
bottom and less at the top. Sir Murdoch realised 
that the upper part of his work might develop a 
longitudinal crack immediately above the down- 
stream edge of the old work, but he considered that 
such an occurrence would not be detrimental to the 
structure in any way, since that part of the work 
downstream of the crack was only necessary to carry 
the roadway on the top of the dam, and was not 
directly concerned in maintaining the stability of 
the dam as a whole. 

Since, however, the matter was of very great 
importance to Egypt and involved very high respon- 
sibility for those making the decision, Sir Murdoch’s 
proposals, together with others put forward by 
Professor L. Potterat and Mr. A. B. Buckley, the 
Egyptian Director-General of Reservoirs, respec- 
tively, were submitted for opinion to an International 
Technical Commission, consisting of Mr. W. J. E. 
Binnie, Great Britain; Mr. Hugh L. Cooper, the 
United States; and Mr. H. E. Gruner, Switzerland, 
This Commission was not only to consider the 
advisability of heightening the existing dam, but 
also to decide which, if any, of the submitted designs 
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for the work was suitable. If, in its opinion, none of 
the designs was acceptable, it was to formulate its 
own proposals. 

Issuing their report in December, 1928, the 
members of this Commission stated that they were 
particularly impressed by the high quality of the 
workmanship and the excellent condition of the 
existing dam. On these and other grounds they based 
their conclusion that the dam might be raised not 


Roadway R.L. 123-0 


Top of Parapet R.L. 124-0 


Expansion Joints 

Pached with Lead 

Wool fora Depth 
of 10°5 ems 


Expansion Joint 
Reservoir Level 121 ~s 


Y 
“ 





ever, is limited to that part of the downstream face 
which is flat, the upper part of the buttress being 
separated from the old masonry by a small clearance 
of about 15 mm. and acting only as additional weight 
to the lower part. Calculations based upon very 
stringent assumptions never likely to be realised in 
practice show that under certain conditions the 
compressive stresses towards the middle of the 
upstream face of the solid dam may approach zero. 
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merely by the 7 m. originally proposed, but by 9m. 
But they were not entirely satisfied with any of the 
designs for the proposed heightening put forward, 
although that suggested by Sir Murdoch MacDonald 
was considered the most nearly suitable. Conse- 
quently, the report included the outline of a design 
formulated by the Commission. A drawing of this 
design is also reproduced. The principle of the 
sliding buttresses as proposed by Sir Murdoch was 
retained with this difference, that wrought iron 
non-corrosive bearing plates 7mm. thick were to 
be placed between the new and the old work. The 
buttresses were to project from the existing structure 
for a distance of 6m. near the bottom, diminishing 
gradually to 1m. at the existing roadway level. 
None of the existing masonry was to be removed, 
so that the upper part of each of the buttresses was 
curved to follow the line of the downstream face of 
the existing dam. The structure was to be heightened 
by the addition of masonry on the top and of the 
same width as the upper part of the existing dam. 
For the sake of architectural appearance, this work 
was to be slightly battered on the downstream face, 
and was to carry “false” buttress projections so 
constructed as to carry upwards the line of the real 
buttresses below. Between the “false”? and the 
real buttresses there was to be a space of 2-5cm. 
In the drawing reproduced, a section of that part 
of the dam through which the sluices were pierced 
is shown. The solid dam had the same general 
appearance and only differed in detail. ; 
Before the work was put into execution, however, 
certain modifications which alter the appearance of 
the structure as designed by the Commission were 
made. A comparison of the remaining drawings in the 
engraving, which show sections of the actual work 
now under construction with those to which previous 
reference has been made, will reveal the differences at a 
glance. The drawing reproduced on this page shows 
sections and elevations in greater detail. As originally 
built the level of the roadway on the top of the dam 
was at R.L. 109; after the first heightening at 
R.L. 114, and when the work now in progress is 
completed, it will be at R.L. 123. It will be seen, 
therefore, that in accordance with the reeommenda- 
tions included in the Commissioners’ report, the 
dam is being heightened by 9m. The maximum 
water level upstream, however, is only to be allowed 
to rise by 8m. to R.L. 121, a figure decided upon 
after careful discussion by the Egyptian Council 
of Ministers. The chief modification of the Com- 
missioners’ proposals, as will be seen from the draw- 
ings, is the omission of the false buttresses. Each 
of the real buttresses can slide upon non-corrosive 
steel plates and ends at about the level of the: old 
roadway. Effective bearing against the dam, how- 
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OF DAM AND DETAILS OF THE WORK NOW 


The most important of these conditions is that the 
water level be raised to the roadway level—R.L. 123, 
or 2m. above that now specified by the Egyptian 
Council of Ministers. Spillways are provided at the 
top of the dam to prevent this condition being 
accidentally realised, but it was felt that further 
precautions should be taken in case a future genera- 
tion decided to raise the water level. Holes are, 
therefore, being bored in the masonry about 1} m. 





DOWN -STREAM FACE WITH 


back from the upstream face, and reinforcement 
consisting of non-corrosive hollow steel rods is being 
inserted and grouted in. The Commission advocated 
the use of concrete for the heightening of the dam, 
but in view of the experience of the labour in Egypt 
with rubble masonry it was decided to limit the 
use of conerete to the buttresses. The raising 
of the water level has also necessitated the erection 





of 140 new sluice gates in place of the corresponding 








number of old ones. In connection with this work 
the horizontal upstream arches of the sluices were 
taken-down and reconstructed in concrete as indicated 
in the drawing. An additional thirty-nine sluice 
gates have also been remodelled. 


PROGRESS OF ERECTION. 


Tenders for the masonry of the second heightening 
of the dam were invited in 1929 by the Egyptian 
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Government, and the contract was secured by Sir 
John Norton-Griffiths and Co., Ltd. Work was 
begun in November of the same year. The contract 
for the necessary new sluice and lock gates was 
awarded to Ransomes and Rapier, Ltd. Owing to 
the unfortunate death of Sir John Norton-Griffiths 
less than a year after the work had been started, the 
contract for the masonry with his firm was cancelled 
and subsequently re-let to Topham, Jones and 


SOME PLATES IN POSITION 


Railton (1926), Ltd., early in 1931. Thenceforward, 
the work was carried on without interruption, and 
proceeding satisfactorily, is now approaching com- 
pletion. By contract it is to be finished by October 
next, but we understand that progress has been so 
good that the work is likely to be concluded several 
weeks ahead of time. 

Photographs reproduced herewith, on page 542, 





and in a Supplement to this issue, illustrate various 
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phases of the work of raising the dam. The first 
task was to prepare the foundations for the buttresses 
and to dress down and smooth the face of the existing 
dam to receive the non-corrosive steel sliding plates. 
This work was carried on as and when the require- 
ments of water regulation allowed. It was con- 
sidered by the Commission inadvisable to adopt 
blasting in the work of obtaining a foundation, and 
it was carried out by the use of air-operated drills. 
In a tone engraving on page 544, the marks 
made by the drills in the rock are clearly to be seen. 
No great depth of excavation was required. Behind 
the sluice dam the excavation was carried down 
l}m. to 2m., not with the object of removing 
unsound rock, because the aprons were already 
founded on sound material, but to obtain a good 
key for the foot of each buttress. Dressing of the 
face of the dam was carried right up to the top at 
once, but laying of the non-corrosive steel plates 
was carried out concurrently and slightly ahead 
of the building up of the buttresses. These plates 
are visible in some of the engravings in the Supple- 
ment, and also in the photograph reproduced on 
page 544, and already referred to. 

Material for the construction of the buttresses 
was obtained from a quarry some 2 miles away, and 
it was transported to the site mainly by rail. A 
gantry to carry the track was constructed at a suit- 
able distance from the downstream face of the dam, 
and the material was lifted by cranes running on a 
broad gauge line nearer the dam and placed in 
position as required. In some parts the cranes 
were situated on the top of the existing dam. This 
work is clearly seen in a number of engravings in the 
Supplement to this issue. The upper part of the 
dam was constructed on the alternate block system, 
and the work was started at one end of the structure 
and carried forward continuously. When the material 
in the first laid blocks had had time to settle to an 
even temperature, the intervening gaps were filled 
in. This work also is illustrated on page 542. It 
was carried out. by the building of a steel gantry 
on the top of the dam along which the cranes 
could travel. 

THE Locks. 

Although of minor importance, compared with the 
heightening of the dam itself, the reconstruction of 
the lock system situated at the western end of the 
structure was a considerable work. For the original 
dam there were four locks and that number was 
increased to five at the time of the first heightening. 
No addition is now being made to the number of 
locks, all the extra lift required being given to that 
at the top. Sluices have also been constructed for 








the draining of this lock, since it will now hold con- 
siderably more water than is required to fill the one 


below it. These sluices drain straight to the river 
bed on the downstream side of the dam. The gates 
of Nos. 1 and 2 locks have been widened to increase 
the bearing area and lengthened to accommodate 
the greater depth. The swing bridge over lock No. 1 
had also to be dismantled and re-erected at the new 
level. Each of the five locks is 9} m. wide at floor 
level and 80m. long. Work in progress in this 
sphere of operations is also to be seen in some of the 
photographs reproduced. 
Costs. 

A comparison of the costs of the various works 
carried out on the Aswan Dam provides some matters 
of interest. The original work, completed in 1902, 
cost approximately ££3,050,000,* and gave a storage 
capacity of 1000 million cubic metres. A _ later 
expenditure of ££350,000 on the construction of the 
aprons might well be credited to the cost of the 
original structure. A short division gives a cost 
of ££3400 per million cubic metres stored. To heighten 
the dam the first time involved an outlay of 
£E1,480,000, and increased the capacity by 1400 
million cubic metres—approximately £E1000 per 
million cubic metres. It is estimated that when the 
work now in progress has been completed and 
compensation for the flooding of their lands has been 
paid to those living upstream, the total cost of all 
the work in the area will have been £E9,000,000. 
The second heightening will, therefore, have cost 
£E4,000,000, approximately, and will have added 
another 2400 million cubic metres to the storage 
capacity—about £E1700 per million cubic metres. 
It will thus be seen that from the standpoint of cost 
per unit stored the two heightenings of the dam have 
been more economical propositions than its original 
construction, and since every additional unit stored 
adds to the productivity of the land lying down- 
stream, that is the datum from which the expendi- 
ture upon the dam should be regarded. 

The work is being carried out under H. E. Mohamed 
Pasha Shafig, the Minister of Public Works. Abd-el- 
Megid Bey Omar is the Director-General of Reser- 
voirs, and Ahmed Bey Khairy the Resident Engineer 
in charge. 

In conclusion, we should like to say that we are 
indebted to Sir Murdoch MacDonald and Partners, 
the consulting engineers to the Egyptian Govern- 
ment, of 72, Victoria-street, London, for permission 
to reproduce the photographs and drawings, and for 
the data on which this article is based. 

* £El = £1 Os. 6d. 





SIXTY YEARS IAGO. 





THE supply, cost, and possible uses of some of the rarer 
metallic elements formed the subject of a leading article 
in our issue of June 6th, 1873. Gold, we said, was a metal 
of very little real use; a thousand-fold increase in its 
supply would have little effect beyond influencing it as a 
standard of value, and thereby deranging the world’s 
markets. Of platinum we wrote that the actual uses were 
small, but the possible uses—in the arts, chemical manu- 
facture, cookery, even in architecture and shipbuilding— 
were great. The parsimony of its distribution, however, 
precluded the possibility of its employment being extended. 
Concerning “‘ those curious metals,” palladium, rhodium, 
iridium, osmium, and others, which, in excessively small 
quantities, accompanied platinum in its crude state, we 
remarked that they were almost without use and value, 
and that their scarcity forbade any attempt to find em- 
ployment for them. Of aluminium we spoke prophetically. 
In the form of oxide it was scattered as dust beneath our 
feet, and if means were found, as they probably would be, 
to reduce the oxide to the metallic form as readily as were 
the ores of iron, numberless and important uses would be 
found for it. We spoke of. it as possessing the tenacity 
nearly of iron and the lightness of glass, as being malleable 
and slow at common temperatures to unite with oxygen or 
sulphur. For the present, however, its production involved 
as a preliminary the isolation of sodium, nearly the most 
oxidisable metal existent. As a consequence, its price was 
almost prohibitive. Metallic manganese, although its 
ore was distributed boundlessly, was of little applicability 
and high in cost. Cobalt and chromium were sparsely 
distributed in nature and were high in price. Their uses 
were few, but important, chiefly, however, in their com- 
pounds as colouring materials. We doubted whether 
cobalt and chromium, like vanadium, titanium, and 
.several other metals, had as yet even been seen in a state 
of metallic purity, and suggested that their isolation in a 
pure form and a study of their properties in that state 
and as alloyed would be a fit subject for national expendi- 
ture. Finally, we turned to nickel. The price of that 
metal had recently been advanced so considerably as to 
hamper the manufacture of German silver. We suspected 
that an attempt was being made to monopolise its 
supply. We discussed the possibility of bismuth or 
manganese being used in substitution of nickel in the 
German silver trade, but were not impressed by either 
of these alternatives. The real means of overcoming 
the dearness and scarcity of nickel, whether they 
were caused by the operations of a monopoly or by 
a genuine shortage of supply relatively to the growing 
demand, was to find fresh sources of the metal. Nickel, 
we said, was always an accompaniment of the paleozoic 
rocks, and, arguing from that fact—and apparently also 
from some knowledge of recent actual finds in the area 
—we expressed the opinion that large deposits of valuable 
nickel ores existed to the north of the ‘“ Lake of the 
Woods ” in British North America. If we had written 
Lake Huron instead of the Lake of the Woods, we might 
to-day be priding ourselves on having anticipated by many 








years the great development of the Sudbury nickel fields. 
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TURBO-GENERATORS. 


MN\HE two 67,200-kW turbo-generator sets installed 
in the new Battersea power station of the 
London Power Company were built to the same 
specification by the Metropolitan Vickers Electrical 
and British Thomson-Houston companies. They 
form the initial equipment of the existing portion of 
the Battersea station, for which the first-mentioned 
firm is about to build a third set of 105,000 kVA, 
which will be by far the largest unit made in England. 
With the high, intermediate, and low-pressure 
cylinders, main generator, house service alternator, 
and exciters all coupled in line, as shown above, 
each of the existing sets, which are identical in every 
way, has a total length of 102ft. Sections through a 
turbine and alternator are given on the opposite 
page. The kVA rating is 80,000 at 11,000 volts, 
the speed 1500 r.p.m., and, needless to say, the 
periodicity 50 cycles per second. When test figures 
are available they will be of considerable interest, 
especially when compared with those obtained in the 
new Barking and Dunston stations, both of which 
are also good examples of the latest British practice. 
All three stations contain machines designed for 
very similar steam conditions, but in the case of the 
Dunston power-house, in which Parsons machines 
have been installed, reheating has been adopted, and 
some of the boilers burn pulverised coal. 

At Battersea the turbine initial steam pressure is 
575 Ib.—600 Ib. per square inch, and the steam 
temperature 850 deg. Fah. Full belt steam admission 
to the high-pressure cylinder inlet nozzles for loads 
up to the economical rating of 52,800 kW is under the 
control of four governor valves, equally divided 


between the two steam chests at the sides of 
the high-pressure cylinder. One of these steam 
chests is shown on page 552. Four governor 


valves arranged on the steam chests in the same 
way serve to by-pass the first nine stages for 
obtaining loads above the economical rating up 
to the maximum continuous rating of 67,200 kW. 
The steam chests also incorporate combined emergency 
and stop valves, as shown in Fig. 2, through which 
the steam passes before reaching the governor valves, 
and these valves are held in the open position by oil 
under pressure provided by the main positive dis- 
placement geared type lubricating pump. The oil 
pressure acts on the underside of a piston, whilst a 
spring acts on the other side in opposition to it. In 
the event of overspeed, the bolt type emergency 
governor trips a valve controlling the supply of oil 
to the operating cylinders of the steam valves, 
thereby causing them to close under the combined 
action of the spring loading and steam pressure. 
Failure of the lubricating oil supply would, of course, 
cause these valves to close in the same way. 


Vacuum Trip GEAR. 


_ A vacuum emergency trip gear shown in Fig. 1 
is provided to shut down the set automatically 
in the event of loss of vacuum, owing to the failure 
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of any part of the condensing plant or cooling water 
supply. When the vacuum falls to a predetermined 
value a valve in the oil relay system closes both 
emergency stop valves through the medium of the 
emergency trip valve, but quite independently of the 
overspeed governor. The vacuum relay contains a 
flexible diaphragm backed by a spring, while on the 
other side the head of an oil relay valve piston is 
kept in contact with the diaphragm by another spring 
as shown in Fig. 1. Under normal conditions, the 
first-mentioned spring opposes the unbalanced atmo- 
spheric pressure on the diaphragm and the vacuum 
relay valve maintains its connection to the emergency 
oil trip valve open to a drain, while at the same time 
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and steam loading, with the result that the set is 
shut down before the pressure in the condenser can 
be built up to any appreciable extent. As when 
starting up the vacuum relay gear does not admit oil 
to the emergency stop valves until the vacuum has 
built up to a point slightly in excess of that at which 
the plant shuts down, the emergency and stop valves 
cannot be opened prematurely. 


Marin GOVERNOR. 


The main spring-loaded horizontal governor, 
shown in Fig. 3, controls the position of the two pilot 
valves, shown in Fig. 4, which individually allow oil 
to flow to and from the servo-motor cylinders, which 
rotate cams controlling the opening or closing of the 
steam admission valves to the high-pressure cylinder. 
To facilitate the flow of oil the pilot valves have been 
given liberal areas, and in order to relieve the 
governor of as much work as possible, oil pressure is 
made to move the valves, the governor merely 
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FIG. 1--VACUUM EMERGENCY TRIP GEAR 


the latter valve maintains oil pressure in the cylinders 
of the emergency stop valves. But when the vacuum 
falls to a predetermined value the increased pressure 
on the inner side of the flexible diaphragm enables the 
upper spring to move the diaphragm against atmo- 
spheric pressure. The resultant movement of the 
vacuum relay valve piston causes oil under pressure 
to be admitted to the top side of the piston of the 
emergency oil trip valve, and in depressing this piston 
isolates the main stop valves from the oil pump 
supply and at the same time opens this connection 
to the drain, 

On the release of the oil pressure by the emergency 





trip valve the stop valves close under spring action 





to control the movement of the main pilot valve. 
As will be seen from Fig. 4, each pilot valve has a 
hole drilled up the centre which terminates in ports at 
the upper end. 

High-pressure oil is admitted through a small 
hole about the middle of the valve between the two 
central collars, and the pressure acts on the underside 
of the valve and forces it upwards, the force being 
counterbalanced by the compression spring at the 
top. The sleeves at the top of the pilot valves 
actuated by the governor control the amount of 
opening of the ports at the upper end of the central 
hole in the pilot valve. If the governor tends to 
move the sleeve so that the edges of the ports in the 
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valve and sleeve are covered, the oil pressure under 
the pilot valve tends to increase and force the valve 
up against the compression spring, with the result 
that the pilot valve admits high-pressure oil to the 
servo-motor and tends to open the steam admission 
valves. Movement of the servo-motor acting through 
levers resets the pilot valve in its neutral position. 
In a similar way, if the governor tends to move the 
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principle, surround the shaft at the inner peripheries 
of the diaphragms. Each ring is carried in a groove 
and is backed by a series of flat springs, which, in 
the event of accidental contact with the corresponding 
surfaces of the moving portion of the gland formed 
on the disc hubs, permit movement of the entire 
ring. On the high and intermediate pressure rotors 
the wheel disc are of the rigid type, and the critical 
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natural vibration and of transmitted impulses. The 
results of tests taken on the discs of stages 18, 19, and 
20 of the intermediate pressure cylinder are shown 
in Fig. 7, in which frequency of vibration is plotted 
against various numbers of nodal diameters. The 
upper curves show the actual vibration frequency 
measured and corresponding to the formation of 
nodal sand maps, while the lower linc shows the 
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sleeve so that the edges of the ports in the sleeve 
open the ports in the pilot valve, the oil pressure under 
the pilot valve is reduced and the valve is forced 
down by the compression spring. High-pressure 
oil is, therefore, admitted to the servo-motor, which 
rotates and tends to close the admission valves, 
and resetting of the pilot valve in the neutral position 
occurs. 

A cylindrical servo-motor with rotating vanes, 
as shown in Fig. 2, is fixed to each steam chest. 
The difference in oil pressure across the vane causes 
it to rotate and to turn a shaft carrying cams, which 
engage with yokes and levers, which open or close 
the balanced steam admission valves, the steam 


vibration of each node lies well above any impulse 
which is likely to be set up by the turbine. The 
use of these rigid or stiff-type discs offers the 
important advantage that it is sufficient to carry 
out vibration tests when the discs are stationary. 

As the influence of rotation is always to increase 
the natural frequencies the margin of safety derived 
from the tests is increased when the discs are in 





possible imposed impulses. Two nodal diameters 
at a speed of 1500 r.p.m. would correspond to a 
frequency of 50 per second, whereas the impulse 
frequency corresponding to eight nodal diameters 
at the same speed would be 200 per second. The 
chart shows that under no condition is it possible 
for the impulses to coincide even approximately 
with any natural frequency of the disc, and, as 


admission being controlled by the opening or closing 
of the valves in the two chests simultaneously in +t 
On each servo-motor cylinder there is a re-set- 
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neutral position after any adjustment of the valves 
due to change of load. Means are also provided 
for limiting the maximum valve opening in each 
steam chest, so that a predetermined load cannot be 
exceeded. The centrifugal oil starting pump is 
driven by a _ small steam turbine. As shown 
on page 552, the steam chests are mounted on a 
framework which is rigidly bolted to the foundation 
steel work, and while the framework permits of free 
expansion of the steam chests in all directions, it 
gives a definite fixed point on the chests relative to 
the ground. All the steam connections between 
the steam chests and the cylinder are below the 
floor level, and are designed to provide the necessary 
flexibility. 
HIGH-PRESSURE CYLINDER. 

The top and bottom sections of the -high-pressure 
cylinder, shown in Fig. 5, each consist of a massive 
steel casting. The cylinder contains nineteen low- 
velocity impulse stages, with built-up diaphragms, 
consisting of steel plate centres to which nickel 
steel machined nozzles are independently fitted and 
riveted, a form of construction which is claimed to 
give great rigidity and a high degree of nozzle 
accuracy. Spigots at the horizontal joints of the 
diaphragms prevent leakage between the stages, whilst 
the three-point method of support. compels the 
diaphragms to expand concentrically with the shaft 
and to maintain the diaphragm joint steam-tight. 

Radial clearance packing rings of the comb type 
similar to those forming the exhaust end gland of 
this cylinder, and embodying the same self-clearing 





valves, and it returns them simultaneously to the is 
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FIG. 3--ARRANGEMENT OF GOVERNOR 


service, and it is, therefore, unnecessary accurately 
to determine the effect on frequency of vibration 
of rotational and centrifugal forces. The periodic 
impulses transmitted to the moving discs are all 
multiples of the speed of rotation. It is, therefore, 
possible to show on a chart the characteristics of 
each disc in regard to vibration, and so to determine 
the minimum margin between the frequency of 





already mentioned, the margins so determined are 
appreciably greater when the discs are in service. 

The moving blades of the high-pressure cylinder 
are composed of rolled section stainless steel with 
separate packers, which, like the blades, have T- 
shaped roots which fit into corresponding grooves 
turned in the disc peripheries. The blade shrouding 
is also composed of stainless steel. At the inlet end 
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of this cylinder the gland is of the axial clearance | intermediate-pressure cylinder, this gland is self- 
labyrinth type and is supplemented by a water-sealed | clearing. If rubbing should occur, the local distortion 
gland. Owing to the limitations of space we have | of the parts in contact results in an increase of the 
been unable to reproduce complete drawings of all the! clearance, while when the cause of rubbing is 

























































































































clearance. Astheshaftis located relative to the casing at 

the high-pressure end this gland must permit of shaft 

expansion without affecting the working clearances. 
The main part of the gland consists of two groups, 
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glands, but an idea of the construction of some of the | eliminated the gland resumes its normal setting. 
packing arrangements will be gathered from Fig. 6. A Michell thrust adjustable bearing mounted at 
The main high-pressure gland consists of two main | the high-pressure end permits the gland clearance to 
groups of steel segment rings, each group comprising | be modified by means of an external hand wheel, 











Fic. 5—HIGH - PRESSURE CYLINDER AND ROTOR 


eight gland rings, the corresponding rotating elements | irrespective of whether the set is stationary or running, 
being formed from solid steel sleeves secured to the | and an external scale shows the amount of clearance 
shaft. Like the gland at the exhaust end of this| provided. At the exhaust end of the high-pressure 





cylinder and those at the inlet and exhaust end of the | cylinder the gland is of the comb type with radial 
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FIG. 6—DETAILS OF TURBINE GLANDS 
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each containing six steel segment rings, each carried 
in a groove in a steel housing, and is backed by flat 
springs which permit movement of the entire ring in 
the event of accidental contact. Each housing is also 
carried in a grooye in the gland casing and is also 
backed by springs which permit movement of an 
entire housing relative to the casing in a similar 
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FIG. 7—TURBINE WHEEL VIBRATION CURVES 


manner to that of the individual rings. The rotating 
portion of the gland consists of a series of projecting 
ribs formed on a steel sleeve secured to the shaft. 


INTERMEDIATE-PRESSURE CYLINDER. 


In the cast steel intermediate-pressure cylinder 
—shown on page 552—there are twenty-two 
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impulse stages and after the seventh stage there is a 
series of three steel liners which carry the diaphragms. 
Steam is withdrawn before the first liner and between 
the subsequent liners for feed heating purposes. 
While the diaphragm and blade construction for the 
earlier stages is similar to that adopted on the high- 
pressure cylinder, the diaphragms in the five final 
stages are composed of cast iron with cast-in blades 
composed of rustless steel. The corresponding stain- 
less steel moving blades of these stages have straddled 
roots fitting over tongues on the dise to which they 
are secured by rivets in double shear. After the 
seventh, twelfth, and seventeenth stages there are 
annular spaces to permit of the withdrawal of steam 
for feed heating. 

The gland at the inlet end of this cylinder is a 
double comb radial clearance labyrinth gland of 
similar construction to that of the gland at 
the exhaust end of the high-pressure cylinder, 
but owing to the proximity of the Michell thrust 
bearing it is not required to permit of axial 
expansion of the shaft. It is accordingly pro- 
vided with double cones and is supplemented by a 








with curved vahes rotating in an annular chamber 
and fed with-condensate from a tank placed at a 
suitable height above the casing are provided at 
each end of the casing. Particular care has been 
taken in the case of this cylinder to drain away as 
far as possible the condensed water in the steam 
during its passage through the cylinder. 

A Michell thrust bearing incorporated in the main 
bearing adjacent to the intermediate pressure cylinder 
serves to hold the shaft in an axial position. The 
shaft is connected to that of the intermediate pressure 
cylinder by a Bibby coupling, while the other end is 
connected to the alternator rotor by a semi-flexible 
coupling, consisting of a steel shell of corrugated 
section bolted at its ends to the respective shafts. 
Fixed on the bearing cap above this coupling is a 
pivoted pointer arranged so that one end can be 
made to bear against a flange on the coupling, while 
the other end travels across a semi-circular scale 
fixed in a case on the top of the cap, so that any 
change in the axial position of the rotor can instantly 
be ascertained. The method of anchoring the entire 
turbine permits free axial expansion without impair- 


Vn fo | 
Ve lrppeer Y 


FiG. 8—-ALTERNATOR STATOR 


water gland. The gland at the exhaust end of 
the cylinder, however, is a single comb gland, similar 
to that at the exhaust end of the high-pressure 
cylinder. The shaft glands of the diaphragms are 
labyrinth glands, carried on rings fitted into grooves 
and backed by flat springs to permit the complete 
ring to move. <A Michell thrust bearing at the 
inlet end serves to locate the rotor of this cylinder. 
The high and intermediate-pressure rotors are coupled 
by means of a flexible Bibby coupling, which permits 

- of free axial movement to allow for axial expansion 
of the shafts. 


LOW-PRESSURE CYLINDER. 


Steam is led away from the intermediate-pressure 
cylinder through two overhead pipes to the centre of 
the casing of the double-flow low-pressure cylinder 
—shown on page 552—in which it divides and 
flows outwards through a series of stages into the 
two condensers. At each end of the overhead 
steam connections there is a flexible joint to allow for 
differential expansion, and both joints are relieved of 
the weight of the pipe by two pivoted struts. Divided 
into six pieces for convenience in handling, the low- 
pressure cylinder is composed of cast iron throughout. 

There are six split cast iron diaphragms in each 
end of the cylinder, with carbon steel nozzle plates 
cast into them, and the diaphragm joints are pro- 
vided with a key to limit steam leakage from one stage 
to the next. Labyrinth packing composed of nickel- 
bronze alloy segments is provided in the central open- 
ings of the diaphragms through which the shaft passes 
to prevent steam leakages at these points, and the 
segments are held against a shoulderon the diaphragms 
by means of leaf springs. The fine radial clearance 
between the shaft and the glands limits the steam 
passing from stage to stage, and as the packing is of a 
yielding nature it is not liable to damage if vibration 
of the rotor should occur. During the manufacture 
of the carbon steel shaft a hole was bored through its 
centre to permit of thorough examination with a view 
to detecting any flaws that might be present in the 
forging. Six wheels are pressed on the shaft on either 
side of the vertical centre line. 

The moving stainless steel blades were all 
machined out of a rectangular section. Those in the 
first four stages are fixed in the wheels by ordinary 
internal dovetails, whilst in order to reduce the weight 
of the wheel rim and tosecure more even distribution of 
stress in the wheel and blade at the fixing point of the 
long blades, those in the last stages are fixed to the 
wheels by means of inverted dovetails. The stainless 
steel shroud bands are fixed to the blades by riveting. 
Water-sealed glands consisting of a paddle wheel 





ing true alignment. Transverse keys at either side 
of the centre of the low-pressure cylinder serve to 
locate the unit relative to the foundation, whilst the 
movement at all other points is controlled by keys 
and guide blocks fixed to the sole plates. 


ELECTRICAL MACHINES. 


Between the main 80,000-kVA alternator and the 
6250-kVA service generator thereis anelastic coupling, 
and the latter machine is coupled to the exciter group. 
The main and service alternators are each excited 
from the directly-coupled exciter group, while the 
exciters themselves are excited from a direct-coupled 
service exciter. The stator of the main alternator, 
shown in Fig. 8, weighs 130 tons. The frame which 
houses the stator high content silicon steel lamina- 
tions and double-layer winding for 11,000-volt 
generation is built up of welded steel plates, and a 
box compartment extending along the whole length 
on each side receives the high voltage and neutral 
leads from each end of the frame. 

Three separate forgings spigoted together and 
secured by long high-tensile steel links which are 
shrunk into position form the solid rotor. Each link 
is about 30in. long, and when cooled off it was found 
from the increase in the length of the links that they 
held the rotor parts together with a total axial tension 
of 2000 tons. The total weight of the rotor is 64 tons. 
The retaining rings are composed of non-magnetic 
steel. Separate ventilating systems are employed for 
the main and service alternators. 

Air for the main alternator is provided partly by 
fans mounted on the rotor and partly by two motor- 
driven fans in the foundation. At reduced loads 
one or both of the separate fans may be put out of 
action, when the ducts leading from them are closed 
by means of pneumatically controlled dampers. For 
use in the case of failure of the supply of cooling water 
the usual emergency air inlet and outlet doors are 
provided, and these are also pneumatically operated. 
A large hole in the centre of the rotor is fed with 
ventilating air at the ends through holes drilled at an 
angle, and the air is discharged into the air gap 
through radial holes drilled from the outside of the 
rotor surface. The rotor and end connections are 
also ventilated by air, which passes through holes 
in the end ring support sleeves, and discharges into 
auxiliary slots below the winding slots. 

The 6250-kVA service alternator is a normal 
machine, and has a separate closed air circuit and 
air cooler. 











American Engineering News. 


Combined Mercury-steam Boiler Plants. 


THE coming summer will probably see put into 
operation the mercury-steam plant now under con- 
struction in America for the General Electric Company, 
to furnish steam for industrial purposes and to operate an 
electric generating plant. Saturated mercury vapour is 
to be generated at 125 lb. pressure and 958 deg. Fah. and 
then expanded to 28in. vacuum in passing through a 
20,000-kW turbine of the double-flow type with its shaft 
earried in bearings at both ends. The mercury vapour 
will be admitted at mid-length and then flow in both 
directions, putting the shaft seals under vacuum. Steam 
generated at 400 lb. pressure in the mercury condenser 
steam boiler will be superheated to 760 deg. and expanded 
tq 250 lb. pressure through a turbine of 6000 kW, and then 
delivered to the pipes for process steam. A feed pump 
will return condensed mercury to the boiler. With full 
load on the mercury turbine about 300,000 Ib. of steam per 
hour will be produced in the condenser boiler. Another 
mercury boiler installation is being built at Kearny, 
U.S.A., for the New Jersey Electric Light and Gas Com 
pany, to supplement an existing steam power plant. Here 
the mercury vapour will be generated at 125 Ib. pressure 
and 958 deg. temperature, and then expanded in passing 
through a turbine of 20,000 kW, to a vacuum of 
28in. In condensing, it will produce steam at 365 lb. 
pressure, which will be superheated to 750 deg. and then 
combined with steam from the older boilers. The tubes 
for the mercury boiler are calorised and heat treated. The 
drums are sealed up in nitrogen gas at the factory and are 
not unsealed until they are connected with the tubes and 
filled with mereury. These plants are based upon experi- 
mental work that has been carried on by the Hartford 
Electric Light Company, the steam generated being 
utilised to supplement the main supply from the regular 
boiler house. 


Permanent Way Welding. 


The application of welding to the repair of 
track or permanent way is being extended rapidly on 
American railways, using both electric and oxycetylene 
gas welding. On one large railway which has built 
up worn rail ends at nearly a million joints in a 
few years, the work is done by special gangs of nine men, 
each with a foreman. The foreman and permanent way 
inspector examine the joints in a length of track, using 
gauges and long straight-edges. The limits of weld in 
each case are marked. They are examined again after the 
welding, and finally after the grinding of the surface. 
Each welder stamps his mark on every weld he makes, 
so that responsibility for bad work can be traced. Not 
every joint is welded, but usually 50 or 60 per cent. of the 
joints. However, another road welds all joints in the 
length of track, on the theory that where 50 per cent. of 
the joints obviously need welding, the others are likely to 
need improvement soon, and should be attended to while 
the welding gang is at work. Welding only very bad 
joints here and there is poor practice. In most cases 
the work is done by railway gangs, but on some roads it 
is done by contract, the contractors examining the work 
before ing tenders, and being required to guarantee the 
repairs for ninety days. Still another road straightens 
worn angle fish-plates by welding, but this work is done 
at the shops and not in the track. One road welds the 
rails together for tunnels, even up to @ length of half a 
mile, thus reducing maintenance work. The welding is 
done outside oud the long string of rail then hauled into 
the tunnel. Much welding of frogs and ings of man- 
ganese steel castings is done, to repair wear build up 
worn parts. Periodical inspection and maintenance prevent 
many failures that would necessitate taking up the 
crossings and shipping them to the railway shops for 
repair. 


Treatment of Rayon Waste. 


A problem in sewage disposal and stream pollu- 
tion was imposed at Sparta, U.S.A., by the establishment 
of a rayon mill for spinning the yarn into cloth and the 
processes of washing, dyeing, bleaching, and drying. 
About 20,000 Ib. of soap, 20,000 Ib. of soda ash, and 1000 Ib. 
of aniline dye are used yearly. The water consumption is 
60,000 gallons daily and about 400 lb. of mineral oil—used 
on the yarn—are washed from the cloth every day. The 
town’s dry weather sewage flow is about 110,000 gallons 
daily, exclusive of 60,000 gallons of waste from the mill. 
After the condition of the stream which reeeived effluent 
from the old sewage disposal plant—with Imhoff tank and 
contact filters—had become serious, engineers were called 
in to study the problem, with the result of modifying the 
plant to operate on the activated sludge system, with 
separate digestion of the sludge. The spent dye liquor 
and rinsing water contain only a little soap, so that a 
mixture of 60 per cent. of this liquid and 40 per cent. 
sewage responds to bacteriological treatment. But the 
boil-over liquid contains a heavy content of soap, washing 
powder, detergents, and the oil removed from the yarn. 
It is a thick milky liquid, with the oil and grease in 
emulsion. To clear this liquid, it is treated with 30 grains 
of ferrous sulphate per gallon and 36 grains of lime per 
gallon. The sludge can be dried successfully on sand 
beds without producing objectionable odours. To reduce 
the cost of chemicals a small proportion of the liquid may 
be added to the sewage flow, but if this exceeds 6 per cent. 
of the flow -the activated sludge becomes so coated with 
grease that no amount of air can keep it in septic con- 
dition. There are two primary settling tanks, two aeration 
tanks, two secondary settling tanks, and two chemical 
treatment tanks, with capacity for three days’ production 
of boil-off liquid, which is kept in circular motion as 
chemicals are added, Beyond these are the sludge diges- 
tion tanks, sludge drying beds, and bed for the scum 
removed from the primary settling tanks by mechanical 
skimmers. 








THE electricity supply in Parys, South Africa, is to be 
changed from direct to alternating current. 
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Railway and Road. Matters. 


THE traffic receipts for the twentieth week made good 
reading. It is true that all four grouped companies 
reported a decrease in passenger traffic, but the week in 
question compared with the Whitweek of 1932. That 
may, of course, have helped the goods and mineral traffic, 
but cannot have done so to the full extent reported. 
In goods traffic all four report increases : G.W., £52,000 ; 
L.M.S., £91,000; L.N.E., £34,000; 8.R., £6500. In 
coal traffic the Southern had a drop of £1500, but the 
other three had ~inéteases: G.W., £30,000; L.M.S., 
£54,000; L. and N.E., £13,000. 

THE disaster of Thursday, May 25th, at Raynes Park, 
Southern Railway, to which reference is made in our 
Seven-Day Journal, was of a character which has 
had no parallel in our memory, certainly not within the 
present century. There have, however, been five cases 
of passenger trains colliding with derailed goods vehicles, 
Two of these were fatal—(1) at Kirtlebridge, on April 6th, 
1908, when the failure of a wheel under a fish wagon 
caused the path of a passenger train to be fouled, and in 
the resultant collision a boy was killed ; (2) at Rawmarsh, 
on November 19th, 1926, a wagon collapsed and its con- 
tents knocked over @ signal post, which caught the sides 
of the carriages of a passing express and nine passengers 
lost their lives. 

THERE is now an agitation in the Clacton, Frinton and 
Walton-on-the-Naze district for improved railway facilities, 
and a public cr at the first-named place decided a 
fortnight ago to the attention of the London and 
North-Eastern Railway to the matter. There was surely 
irony in the situation that the proposal was supported 
by Mr. P. J. Pybus, who, until recently, was the Minister 
of Transport. He said that the meeting did not wish 
to be unfair to the railway company in its difficult financial 
plight, but the towns must go ahead, and in order to do 
that they must have transport facilities to enable them to 
compete with other resorts. The improved services to 
other resorts that competed with the towns represented 
at the meeting had created a new situation, which must 
be met if they were to hold their own. The railway had 
as much to gain as the three towns by an increase in the 
number of visitors. 

Two large bo ing girders forming part of a bri 
carrying the LMS. Railway's main line from Buse 
to the North over the Grand Junction Canal at Buckby 
Bank (Northants), have just been replaced after being in 
constant service for nearly 100 years. These girders, which 
weighed 42 tons, and for which new steelwork has now been 
substituted in order to cope with the increasing weight 
of modern locomotives, formed of- the bridge ever 
since it. was constructed under the London and Birming- 
ham Railway Act of 1833. The brick and stone abutments 

of the bridge, which are still in service, are equally old. 
The great longevity of these girders—probably a record 
for a main line structure—is, to some extent, due to the 
fact that @ partial reconstruction of the bridge in 1892 
relieved them of a great deal of the weight which they 
previously carried, and enabled them to be retained in 
the bridge for another forty years. 


By Sec. 59 of the Railways Act, 1921, it is required that 
the Railway Rates Tribunal shall each year review the 
standard charges and exceptional charges of each railway 
company, and if on any such review the Tribunal finds 
that the net revenue is substantially in excess of the 
standard revenue, the Tribunal shall modify all or any 
of the standard charges—the section has, of course, 
certain provisos, but the foregoing is its main purpose. 
The annual review for the pregent year was started on 
Tuesday, May 16th. Sir Ralph Wedgwood was the 
principal witness as to traffic, and Mr. W. V. Wood as 
to finance. Incidentally, the former observed that the 
proposals of the Government with reference to road and 
rail would, no doubt, affect the railway situation in the 
long run, but neither the taxation nor the licensing pro- 
posals were likely to have much effect during the current 
year, and, in fact, were hardly framed for that purpose. 


THE Orleans Railway Company is giving publicity to 
its achievements in accelerating services by transforming 
its old locomotives and obtaining results comparable with 
those of other companies which have built special loco- 
motives for the purpose. Having electrified a part of its 
system, the Orleans Company found it necessary, for reasons 
of economy, to make the most of the old “‘ Pacific ” type 
locomotives that were built in 1908 and 1909. The use 
of superheated steam at a high temperature, poppet valves, 
feed-water heating, freer exhaust, better lubrication, and 
other improvements have increased the horse-power, with 
the result that the Sud-Express is now running between 
Paris and Bordeaux at an average speed, for the full 
distance, of 58$ miles an hour one way and 57 miles an hour 
the other. The express trains on the same route have 
gained one hour on the old time-table. The new times 
show a remarkable acceleration of all long-distance trains. 


Wits the installation at twenty-eight places on the two 
routes between London and Carlisle of lime-soda plants 
for purifying locomotive water enpiiiee. the L.M.S. 
Railway has completed what is said to be the largest 
aggregate water softening scheme of any railway in 
Europe. water softeners will enable very consider- 
able savings to be effected through the prevention of scale 
formation in the boilers of the engines, leading to reduced 
maintenance costs and lower coal consumption. The 
twenty-eight plants, which are capable between them of 
extracting 4000 tons of impurities from the 4,000,000,000 
gallons of water used annually on the sections of line con- 
cerned, have been erected at the following places :— 
Kenyon Junction (Lancs.), Whitmore (Staffs.), Hademore, 
Nuneaton, Northampton, Bletchley, Leighton Buzzard, 
Hellifield, Toton (Derbyshire), Melton Mowbray, Kettering, 
Wellingborough, Oakley, St. Albans, Cricklewood, and 
Kentish Town (London), by the Paterson Engineering 
Company, Ltd.; Moore, Castlethorpe (Bucks.), Rugby, 
Bushey, and Colne Valley, by United Water Softeners, 
Ltd.; Preston and Loughborough, by Wm. Boby and Co., 
Ltd.; Stafford and Newbold, by the Kennicott Water 
Softener Company, Ltd.; Tring and Market Harborough; 


Notes and Memoranda. 


Ir is claimed that a beryllium-copper alloy, used as the 
firing pin of firearms, will stand up to a seven-hour rapid 
test, as compared with 33 minutes for one of alloy steel. 


Ir has been decided to form a Copper Development 
Association in this country, with the object of collecting 
technical and cognate information on the use of copper 
for the benefit of consumers and potential users. 


SHaxvpo is the most famous alloy of Japanese metal- 
craft. It is a dark copper colour in the ingot form, but 
when pickled the surface assumes a patina which may 
well be termed blue-black or violet. Copper is the base 
of the alloy, and the patina rm peg upon the gold con- 
tent, which sometimes is as high as 4 per cent. There is 
sometimes a small proportion of silver. 


For some time there has been a strong doubt amongst 
fire brigade officials as to whether a powerful jet of water 
coming into contact with a high-tension electric line 
would carry a dangerous voltage to the nozzle of the hose 
and injure the operator. The Electrical Times describes 
some recent tests by the Croydon Fire Brigade, in which 
jets of varying hh and power were played on a line 
carrying 132,000 volts. In no case was a rous current 
found to be flowing down the water, and the nozzle could 
be handled with bare hands. 

Or the sixty-seven individual chemicals tested by the 
American Wood cre Lovee, Ot ENS ‘eh 
fireproof, up to this time only four have wn a hi 
degree of eaivagee in reducing both flaming and glow- 
ing. They are diammonium phosphate, monammonium 
phosphate, phosphoric acid, and monobasic magnesium 
phosphate. Several others, such as aluminum sulphate, 
ammonium bromide, and ammonium chloride, were 
effective in stopping combustion of both types when present 
in heavy absorptions, but not when in light absorptions. 

A NOVEL use for the photo-eleetric cell has been made 
at the plant of the National Enamel and Stamping Com- 
pany, Granite City, Ill. A photo-electric relay controls 
a belt conveyor in the enamelling plant, and is used, at 
the end of the conveyor, to prevent the ware from piling 
up at that point. A group of operators along the conveyor 
apply the beading to the ware and place it on a chain 
conveyor, which takes it through the enamelling furnace. 
Should the last operator miss a piece of ware, it in! 
the beam of light, which, in turn, shuts off the conveyor 
motor. As soon as the operator picks up this piece of 
ware the conveyor automatically restarts. 


In the course of a lecture before the Cleveland section 
of the Association of Iron and Steel Electrical ineers 
concerned with the continuous rolling of hot and cold 
strip, Mr. A. P. Steckel touched on the arrangement for 
keeping the hot strip on coilers in hot chambers cloge to 
the mill on either side, so that storage in the hot chambers 
during rolling keeps the edges of the material hotter than 
the interior. It has been found, he explained, that the 
maintenance of a high temperature on the edges of the 
strip contributes favourably to preventing wear of the 
rolls at the point where the rolls ordinarily cut out first, 
that is to say, at the part of the rolls that is rolling the 
edges of the material. 

GENERALLY, says Mr. H. E. Stitt, in the Machinist, it 
is not now advisable to permit the use of uncoated wire 
in autogenous welding. Although slightly more expensive, 
all welding wire should be of the coated or covered type. 
The weld metal deposited by such wire should have the 
following minimum physical characteristies :—Tensile 
strength, 65,000 Ib. per square inch minimum:; elongation, 
20 per cent. in 2in.; specific gravity of deposited weld 
metal, 7-80; fatigue strength, 28,000 Ib. per square inch 
minimum. Welded joints properly made with such wire 
almost always fail completely outside the weld, which 
gives rise to the common expression, “ the joint is as good 
as the parent metal.” Heavy, coated welding wire is 
recommended for all joints or welds and should always be 
specified where live stresses, impacts, or shocks are likely 
to occur. 

A NEw bath to take the place of the cyanide bath in the 
electrolytic deposition of copper on steel was discussed 
in a paper presented jointly to the Electro-chemical 
Society by Professor Colin G. Fink, head of the Division 
of Electro-Chemistry of Columbia University, New York, 
and Chaak Y. Wong, of Canton, China, who had included 
the subject in a chemical engineering thesis, and is described 
in the Iron Age. A complex copper sal isodium 
diaquodioxalatocupriate—is used, with sodium sulphate 
and boric acid also constituents of the bath. The develop- 
ment is the result of studies to provide for a substitute of 
the copper cyanide bath because of its decidedly poisonous 
nature.- The sodium compound is used mainly to improve 
the conductivity of the bath. A low current density and 
a short plating period are found to be optimum working 
conditions. Ten ampéres per square foot for 60 seconds 
proved very satisfactory. A good, adherent copper 
deposit is obtained, forming a satisfactory basis for the 
acid copper bath to follow. ; 

“THERE is not much connection, it would be thought, 
between snakes and engineering, nor is there ; but there 
is just this, snakes inhabit about two-thirds of the surface 
of the globe, and in places, especially the more outlying 
places away from populated centres, where engineers in 
pursuance of their calling may have to go, they may be 
fairly numerous and very dangerous. It is therefore as 
well that those who have to serve in such localities should 
know something about snakes!’’ In such words Indian 
Engineering — a@ review of “ Snakes,” by F. W. 
Fitzsimons, of Port Elizabeth Museum. The reviewer 
goes on to say that if the dose of venom injected by a 
snake into a man is not strong enough’to kill him, the 
alcohol treatment (commonly resorted to) may appear. to 
be successful, but should the snake inject a fatal dose of 
poison, no amount of brandy or whisky will save the 
victim from death. The medical man knows all about 
that or ought to know, but an expert like Mr. Fitzsimons 
has so much practical experience that faith can be reposed 
in him. For the genuine bad case there is only the liga- 
ture, which should not be allowed to remain on too long, 
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Miscellanea. 





A LARGE soap factory is to be put up in the suburbs of 
Montreal. 


Ir is estimated that, by the end of 1934, 449 electric 
furnaces will be in operation in Russia. 


Ir is reported that preparations are being made for the 
erection of three large paper-making plants in Tasmania. 

PROFESSOR D’ARSONVAL, who is eighty-two years old, 
has just completed sixty years at the Sorbonne (Paris 
University). 

Tue Italian liner ‘‘ Conte di Savoia” has set up what 
is claimed to be a new Atlantic record in doing the run 
from Genoa to the Ambrose Light in 5 days 20 hours. 

Tue Imperial Airways liner “‘ Helena” recently flew 
non-stop from London to Glasgow, a distance of over 400 
miles, in 34 hours, which is said to be a record time for 
the trip. 

THE announcement is made that Lord Melchett has 
consented to accept the presidency of the British Science 
Guild in succession to Sir Samuel Hoare, whose three-year 
term of office ends on June 19th. 


A NEw wireless broadcasting station is to be put up at 
Milnerton, South Africa, where the 600ft. masts of the 
wireless companies, which have been idle since the advent 
of the beam system, are to be utilised. 

Tue generating capacity of the two Cape Town power 
plants, at Dock-rdgd and Salt River, is now 78,500 kW, 
and another 20,000-kW Parsons generating set has been 
ordered for installation by June of next year. ; 


Txe French Air Ministry has arranged for an amalga- 
mation of the principal air lines into one combine, the 
State being a shareholder as to not less than 25 per cent. 
This arrangement will come into effect on December 3lst, 
1934, 

Wuttz Baron D’Erlanger, the Chairman of the Channel 
Tunnel Company, said at the recent general meeting of the 
company that “I hope that some of you, if not myself, 
will see the realisation of out hopes and dreams,” he 
seemed to advocate a “ wait and see ”’ policy. 


Rertyixe to a question in the House of Commons 
recently Mr. Runciman said that from November, 1932, 
to April, 1933, some fifty-seven new manufacturing con- 
cerns were established in this country by foreign under- 
takings and 1533 workpeople were given employment. 

APPROXIMATELY 283,000 tons of steel will be required 
for seven bridge projects in the U.S.A. which have been 
approved by the Reconstruction Finance Corporation. 
y represent total loans of 83,100,000 dollars, and 
approximately 20,000 men will be employed on the works. 


Tue Birmingham Chamber of Commerce has decided 
to add to the existing British Industries Fair buildings 
at Castle Bromwich a new building of 2} acres extent. 
The whole of the lay-out of the Fair is to be reorganised 
for next year, and a wide carriageway arranged through 
the centre for easy transport. 


In view of the increasing importance of electrical 
installation, both as regards propulsion of vessels and the 
wiring on board ship, the Committee of Lloyd’s Register 
of Shipping has appointed Sir J. Fortescue Flannery, 
President of the Society of Consulting Marine Engineers 
and Ship Surveyors, to the Technical Committee of Lloyd’s 
Register. 

WE are informed that his Majesty’s Government has 
decided to participate in the management of the Inter- 
national Bureau of Technical Education, and has 
nominated Mr. A. Abbott, formerly Chief Inspector 
of Technical Education, as its representative on the 
Conseil d’Administration, and Mr. E, G. Savage, Chief 
Inspector of Technical Education, as correspondent with 
the Bureau. 

SHEFFIELD is ing a special week to enable visitors 
to see something of the workings of the great steel city. 
The official opening ceremony will take place on Saturday, 
June 24th, and on Wednesday, June 28th, the Lord Mayor 
of London will pay a state visit to Sheffield. Besides a 
variety of social events, the Week will include visits to 
all types of Sheffield works, municipal works, waterworks, 
and the University. 


A NEw system of employing relief labour, under which 
every man receiving relief in any degree is required to do 
@ minimum of one day’s work each week in the city of 
Sarina, Ontario, recently came into effect. Married men 
on full rations of food, fuel, and shelter are required to do 
three days’ work per week, and single men at the city 
hostel are required to work two days in each week. Most 
of the work is being done under the direction of the Board 
of Works, and a card system has been adopted by which a 
complete check on the 500 or more men affected is main- 


s 


A Liguip porcelain cement is a new development of 
Henry L. Crowley and Co., ceramic ineers and manu- 
facturers, of West Orange, N.J. It is available in three 
forms: a paste, a dipping cement, and a dry powder. 
The cement paste may be used in electrical production 
assembly for holding small parts in oe. doing away with 
nuts, screws, and metal. solder. © dipping cement is 
employed for coating electrical resistors and coil forms. 
Setting in a short time without the application of heat, the 
cement is said to be proof against oils, acids, gases, and 
heat up to 2000 deg. Fah. It may be made waterproof 
and is an excellent electrical insulator. 


Tue annual dinner of the Federation of Civil Engineer 
ing Contractors was held at the Dorchester Hotel on 
Tuesday evening, May 30th, where a company of about 
240 members and guests attended. The chair was taken 
by the President, Mr. Gerald G. Lynde, M. Inst. C.E., 
and the toast of “ The Federation ” was fittingly proposed 
by Mr. J. S. Alford, M. Inst. C.E., the Chairman of the 
Association of Consulting Engineers, Inc. The Chairman 
of the Council, Mr. Charles R. Hemingway, proposed the 
toast of ‘ Our Guests,” which was acknowledged by Sir 
Murdoch MacDonald, the President of the Institution of 





and fresh anti-venomous serum, if there is to be real hope 
of cure. 


Civil Engineers, and Mr. J. B. Forbes Watson, director 
of the National Confederation of Employers’ Organisations. 
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MARITIME TRANSPORT. 


On Monday last, at the Biennial Congress of the 
International Chamber of Commerce in Vienna, the 
British National Committee presented a report on 
the mercantile shipping crisis, in which the gravest 
anxiety is expressed concerning the existing posi- 
tion in the overseas carrying trade of the world. 
The report states that, in the opinion of the Com- 
mittee, economic shipping services can only be 
assured to trade and commerce in a freight market 
open to ships of all flags and free from those dis- 
turbing influences which are inherent to limitations 
and restrictions framed to promote the interests 
of individual nations. The expansion of shipping 
and commerce which took place under individual 
enterprise is sharply contrasted with the post-war 
policy of State aid, which, it is held, was the direct 
cause of the building of ships far in excess of world 
requirements, and thus created a paralysis of both 
shipbuilding and shipping in all countries. The 
report stresses the opinion that no return to sound 
and healthy conditions can be expected as long as 
Government subsidies continue. This contention 
is supported by statistics, which show that between 
the years 1913 and 1931 world shipping increased, in 
gross tonnage, by no less than 58 per cent.; while 
owing to the greater average speed of ships, the 
excess of tonnage must be put at nearly 75 per 
cent. At the same time the trade to be carried has 
fallen to about half that of eight years ago, so that 
there are now something like 52,000,000 tons of 
shipping available with employment for only 
about one-third of that tonnage. Even if world 
trade had increased since 1924 at the rate attained 
between 1904 and 1913, the total tonnage now 
needed would only be about 40,000,000. 

In marked contrast to the position outlined and 
the remedy suggested came the announcement on 
Monday last that the German Government, at its 
Cabinet meeting on Friday of last week, decided 
to place 20,000,000 marks, or a million sterling at 
par, at the disposal of Germany’s shipping com- 
panies. The object of this fund is, it is explained, 


to prevent the possibility of still more vessels being 
laid up and to revitalise the German shipping 
industry by bringing into service some of the 
tonnage now lying idle. 


Furthermore, America 


insists on the right of every nation to subsidise 
its shipping, and in a speech made when the 
American liner “‘ George Washington ’”’ called at 
Southampton on Friday last, Mr. T. V. O’Conner, 
the late Chairman of the United States Shipping 
Board, made it quite clear that America will con- 
tinue her policy of subsidies with the direct inten- 
tion of constructing a cargo-carrying fleet specially 
designed to meet her trade requirements. The 
State aid given by France to her passenger and 
cargo shipping lines is being continued, and with 
like Government aid extensive shipbuilding pro- 
grammes have been carried through in Spain, 
Italy, and Japan. In several of these countries 
carefully organised schemes. of scrapping old 
tonnage in order to enable new tonnage to be 
acquired or built have been carried out. What of 
our own position ? Many ships, it is true, have been 
constructed under loans granted under the Trade 
Facilities Acts, but no direct Government aid has 
been given to shipowners with the exception of very 
moderate payments for mail-carrying services and 
the loan made for the building of the “‘ Lusitania ” 
and ‘ Mauretania,’ which has long since been 
repaid. As the British National Committee’s 
report goes to show, a policy of State aid to ship- 
ping is in this country not to be thought of, but 
the question may be asked, what is to be done in 
the face of the determined intention of other 
countries to continue the support of their merchant 
fleets ? British prestige at sea must -be upheld, 
most certainly within the confines of our own 
Empire. One suggestion is to close inter-Imperial 
trades to all except British ships, while another is 
to come to some agreement with the United States 
as to a share of her coastal trade in return for a 
share in our Empire trade. Any re-imposition of 
our traditional Navigation Acts would, however, 
need to be very carefully carried out and special 
consideration would have to be given to those 
countries with which we have a favourable trade 
balance. 

We have mentioned some of the remedies which 
have been suggested in order to alleviate the present 
very serious world shipping crisis. We are now 
on the eve of the World Economic Conference, at 
which this matter of excess tonnage is to be dis- 
cussed. From the point of view of the British 
nation and the Empire, the immediate necessity, 
it seems to us, is the framing of a definite con- 
structive policy on the part of British shipowners. 
A mere statement of the harmful effect of sub- 
sidies and State aid is of little help against the 
determination of other leading maritime countries 
to press forward with Government-aided schemes. 
A British plan which, in view of the progress 
recently made at the Ottawa Conference and 
by the collateral trading agreements more 
recently concluded, would assure to British 
shipowners such proportion of overseas trade as 
they are justly entitled to, is needed. It has 
been estimated that at present inter-Imperial 
trade represents over 15 per cent. of the world 
trade, in addition to which about 30 per cent. of 
the world trade is imported by or exported from 
the Empire, making a total of 54 per cent., or over 
half the maritime trade of the world. If by some 
modified form of the Navigation Acts this trade 
could be assured to our country, a good beginning 
would be made, and progress would be accelerated 
by an agreement with America with regard to a 
definite partition of the trade between the United 
States and the British Empire. The revival of 
trade which an arrangement of this kind would 
bring would be quite sufficient, in combination, 
perhaps, with an agreed scheme of the scrapping 
of old ships and their replacement by new, to bring 
activity once again to our shipyards. Few indus- 
tries have set their house in order so thoroughly as 
shipbuilding, and with the British steel industry 
behind them shipbuilders are now ready to utilise 
to the full new methods of construction, such as 
welding, while improved forms of highly efficient 
propelling machinery are waiting to be installed. 
The Government, we believe, is ready to co-operate 
with shipowners in order to bring about a more 
desirable position with regard to world trade, and 
with like co-operation between the shipowner and 
the shipbuilder the shipbuilding industry of our 
country would again take the leading place in our 
heavy industries which it deserves to hold and which 
would do so much to solve our industrial problems. 


An Engineer’s Outlook. 


In a neat volume, Methuen’s have presented to 
the world a collection of the essays, addresses, and 
speeches of Sir Alfred Ewing, selected by himself. 





It is a volume which may be placed on the shelf of 








belles lettres, a book which is not out of company 
beside Stevenson, Hazlitt, Emerson, de Quincey, 
and Froude, or—if one must compare like with like, 
the works of one scientist with the works of others— 
then with Whewell or Tyndal—Huxley comes to 
the mind only to be rejected, for between Huxley 
and Ewing there could not be full sympathy. It is 
so rarely that engineers and scientists are also 
literary stylists that we experience more than 
ordinary pleasure in welcoming a book of so much 
merit. No longer shall the world contemn the 
efforts of engineers to express themselves in good 
English. We have now an example with which to 
confound them. We suspect that the revelation 
of this gift of language has come but lately to the 
author, for nearly all the addresses were delivered 
in recent years. They are written, as Sir Alfred 
himself would say, by an old man. Part of their 
charm is due to that fact. They look back upon 
the past with a gentle and becoming demureness 
and towards a future which the author cannot hope 
to see. He was born in ’55, and in a preface which 
is, in fact, a little autobiography, he tells the 
reader that in a family whose chief interests 
were clerical and literary, he was “ a ‘ sport’ who 
took his pleasure in machines and experiments.” 
This volume—his ‘‘ monument,” as E. V. Lucas 
has called it—is evidence that the literary influences 
of his early surroundings have woven themselves 
into the fabric of science and technology, which he 
wrought in himself for the satisfaction of his own 
inclinations. 

There are books—many of them—so poor, so 
trite, so unneeded, that no one attempts to describe 
them ; there are others so important that the world 
must be told about them; and there are others 
which tempt one rather to chatter about them 
than to treat them with the austerity of a review. 
Of the last kind are these collected addresses. We 
do not feel disposed to say they contain this and 
that lecture delivered at such a time in sucha place, 
so many hundred pages and an admirable portrait. 
Our inclination rather is to browse upon them. 
To take here and there a morsel which tempts us, 
to turn over the pages idly and to pick out from 
them this and that phrase or opinion which touches 
a sympathetic chord or rouses a spirit of criticism 
so small that it barely reaches the stature of 
opposition. Here is one such. Ewing, glancing 
back to the time of Whewell, said in his James 
Forrest lecture ; ‘‘ When one looks at the technical 
literature of that period one is sorry for the early 
student of engineering. Physicists and engineers 
alike were groping their way, confusedly, towards 
mechanical ideas which were as strange then as 
they are familiar now.” Is it not possible, we ask 
ourselves, that the student of engineering in those 
early days of discovery was happier than he is 
now? There was so much more room for the 
ordinary imagination ; so much space for opinions, 
hypotheses, and theories. The students of those 
days had to climb a ladder of which some of the 
rungs were missing; now there is an escalator 
which bears them upwards on the road of know- 
ledge, and the only difference is that one youth 
may sit upon the moving steps whilst another 
runs up them. The modern student is faced with 
such an array of facts that he has little time to 
think, to imagine things, and is in constant dread, 
if he does so, lest, for his temerity, he be pressed 
to death under seven atmospheres of physical laws. 
The fact is that man is always looking for precise 
knowledge, but when the first flush of victory is 
over, it' turns to dead sea fruit in his mouth. 
Human nature is so constituted that it loves a 
mystery ; it is pleased when it is told, as Sir Alfred 
told it in “‘ A Lay Sermon,” that “‘ The physicist 
is faced with dilemmas which he cannot reconcile. 
In such a situation there is no room for intellectual 
arrogance or dogmatic assertion.’’ When it is 
recalled that only a year or two ago a book which 
discussed the nature of the “‘ Universe Around Us ” 
was a “‘ best seller,”” we see how constant and wide- 
spread is mankind’s love of the problematical and 
mysterious. May we suspect that Sir Alfred is 
acknowledging this human frailty in two other 
passages, which we pick up casually. In one he 
says £o a conference of teachers: “‘ Have faith in 
education, but do not expect too much from it. 
Those who look to it to make a new heaven and a 
new earth will be disappointed. It is 
not for us who believe in education to overpraise it.” 
And in his delightful Hibbert lecture in February 
last, in which he discussed such subjects as ‘‘ tech- 
nocracy ” and shorter hours of work, he said : “ It 
may well be doubted whether the extended leisure 
that is now in sight will make him (the workman) 





happier, or wiser, or better. To spend it to good 
purpose, to escape or mitigate boredom, will be 
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one of the problems for a leisured plebs. Many 
people will not find panem et circenses an adequate 
prescription, though the circuses include scientific 
products like the talkies and the dogs and the tote. 
As an old educator I doubt whether even education 
will prove itself the universal panacea some of its 
friends seem to anticipate.”’ The fact, we think, is 
that relatively few people will bother about exact 
knowledge as soon as it ceases to be a means to an 
end, but give them something with a touch of 
mystery in it, or something that allows cotton- 
woolly arguments and hypotheses, or something 
romantic or imaginative, or something on the 
borderland, and there is some chance that its 
attractions may outweigh the talkies and the tote. 

We must not leave the impression that Sir 
Alfred looks to the future with serious misgivings. 
That would be unlike his happy nature. He sees 
a difficult road, but he also sees man’s ability 
to win his way along it. Speaking of Bramwell 


in his British Association address of 1931, he said : 
“Tf we were to catch from him the mantle of 
prophecy we should wear it ruefully ; we should all 
be Cassandras or Jeremiahs, obsessed with the 
cheerlessness of the industrial outlook, and finding 
no escape from the conviction that the easy 
supremacy of Britain, as Bramwell knew it, can 
-never be recalled. But my last word must not be 
an unqualified Ichabod. The engineers of to-day 
have as much courage and enterprise as their 
fathers, and they have a vastly better under- 
standing of the scientific principles on which, as 
on a smooth highway, the advance of engineering 
must steadily proceed. Moreover, to recognise 
evils, and the causes of evils, may be the first step 
towards their cure.” Actorum memores simul 
affectamus agenda, runs the motto of the Newcomen 
Society. It is by looking back through the 
spectacles of an old philosopher that we may see 





our way clearer to our future progress. 








Letters to 


the Editor. 


(We do not hold ourselves responsible for the opinions of our correspondents.) 
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AN AMERICAN VIEW OF THE “ ROYAL SCOT.” 

Str,—The “‘ Royal Scot” has been making a. tour 
through the eastern part of the United States, preliminary 
to being placed on exhibition at the World’s Fair in 
Chicago. On May 16th the train was exhibited at 
Philadelphia, and during its thirteen-hour stay in the 
Broad-street Station of the Pennsylvania Railroad was 
visited by over 20,000 persons. The American public 
is certainly taking advantage of the opportunity to view 
this train, and the London, Midland and Scottish Railway 
are to be. highly commended for their liberal policy in 
exhibiting it in this country. 

The train itself is very handsome, and is undoubtedly 
well adapted to the service in which it is used. To an 
American it appears a trifle cramped, due to the restricted 
British loading gauge ; but there is no question as to the 
comfort and convenience of its equipment. The vehicles 
appear comparatively light, but this is a feature that 
commends them; although the writer has no data 
showing the weight of this train, per capita carried, as 
compared with American rolling stock. An American 
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it would be impossible to perform similar service with a 
comparatively small fire-box fitted with rigid grate bars. 

The latest American passenger locomotives, regardless 
of size or type, have two cylinders of comparatively large 
dimensions—see table—instead of the multi-cylinder 
arrangements so commonly found in British and Con- 
tinental European practice. The fact that British operat- 
ing staffs have long been accustomed to locomotives with 
inside cylinders, and that the locomotives are of smaller 
dimensions than those used in this country, doubtless 
explains the success of the multi-cylinder designs, which 
unquestionably possess certain important advantages 
over the two-cylinder type. Three and four-cylinder 
locomotives have been extensively tried in the United 
States, but on account of maintenance difficulties have 
been generally abandoned in favour of the two-cylinder 
type, except in the case of articulated designs. 

The American public—and especially those who are 
engaged ,in engineering and railway work—are much 
indebted to the London, Midland and Scottish Railway 
for sending the “‘ Royal Scot ” to this country, and making 
such excellent arrangements for its inspection. The 
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L.M.S. 
4-6-0, 
3-cyl. 


L.N.E. 
4-6-2, 
3-cyl. 


Y.C. C.M. 8t.P. 
6-4. and P. 
4-6-4. 


B. and O. C.B. and Q. 


N. 
4-6-2. 4-6-4. + 








20 x 26 
80 
180 
41 
2,930 


525 


Cylinders, in. Tite ee) bet ee 18 x 26 
Coupled wheels, diameter, in... .. .. * 81 
Steam pressure, lb. .. .. .. 250 
Grate area,sq. ft. .. .. .. “ 31-2 
Water heating surface, sq. ft. .. -/ 2,081 
Superheating surface, sq. ft. .. 445 
Weight, tons (2240 1lb.)—on 
wheels choy behnpy Seg zg 

Total engine vs 
Tractive force, Ib. 


+25 


coupled 
pe iveys 60-0 
92-5 
29,900 


62-5 
84-9 
33,150 
14-19 
2-91 


Cylinder volume, cu. ft. 
Grate area 

Cylinder volume 

Water heating surface 2A.97 0 

Grate area A Pan ase 

Superheating surface in per cent. water 
heating surface Bs Ale at Sete ty ie 

Per cent. total weight on coupled wheels. . 

Weight on coupled wheels 


Tractive force 


11-46 


17-9 
65-0 
4:50 


equipped with boosters, whose tractive forces are noted. 


day-coach of steel construction will probably average 
about 1400 lb. weight per seated passenger, while a 
Pullman, on the same basis, will weigh three to four times 
as much. 

The locomotive of the “ Royal Scot ” is a superb piece 
of machinery, and the care with which all details have 
been designed, and the excellence of the workmanship, 
are evident on even a most casual inspection. In its 
proportions, however, the British engine differs rather 
sharply from present practice in this country, especially 
as far as boiler design is concerned. This is clearly shown 
in the accompanying table, which gives particulars of 
two British and six American designs, all of which are 
used in heavy, fast passenger service. The American 
locomotives, in proportion to cylinder volume and 
maximum tractive force exerted, have far larger fire-boxes 
than the British, and the relative amount of superheating 
surface provided is also greater. Especially is this true 
of those locomotives naving four-wheeled rear trucks, 
in which the grate area per cubic foot of cylinder volume 
is from 70 to 102 per cent. higher than in the L.M.S, engine. 
The quality of the fuel used doubtless has an important 
bearing on this difference. The fact that the L.M.S. 
locomotive has a grate which cannot be shaken while 
en route, and that it successfully makes long runs at high 
speeds, certainly indicates that a good quality coal is 
burned. With much of the fuel used in this country, 
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230 

70-3 
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7 
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87-9 
4,247 
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80-0 
4,201 
1,815 

92-7 87-8 
174-8 
47,700 


89-9 
44,500 
18- 15- 
3: 3- 5 
48-3 
44-2 
53-0 
4°35 
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53 -02 4°35 


The tractive forces given above are based on 85 per cent. mean effective pressure. The N.Y.C. and C.N. locomotives are 


American railways over which the train has been operated 

have been most happy to assist in giving it as much 

publicity as possible. Pavur T. WARNER. 
Philadelphia, U.S.A., May 19th. 


WORK AND LEISURE. 


Sir,—I am horrified to read in the first sentence of the 
first leader in your current issue the heresy : ‘‘ Estimates 
vary, but all agree that never again will the world be able 
to find profitable employment for all its inhabitants.” 

From politicians and journalists and (alas) from 
economists one expects such things, but not from engi- 
neers, An engineer spends his life in learning to use his 
reason in the application of past experience to the solution 
of the problems arising from new situations. 

It is a new situation that we have the means of pro- 
duction at hand and the necessary labour. We also have 
a potential market in the form of masses of people without 
the necessities of a decent existence, let alone the reason- 
able amenities of life, and yet we cannot supply their 
needs. 

Experience shows that the social history of mankind 
is the record of an unceasing struggle to provide, first, the 
necessities, and then the amenities of life in such quantities 
as enabled an ever-increasing proportion of the population 





to survive. In the past the physical means were largely 
lacking. Now at last we have developed the means to the 
point that we have removed the menace of large-scale 
starvation in Western Europe and North America, due 
largely to the constant efforts of the engineer. 

The trouble lies now, not with the physical means of 
production, but with the psychological urge—that is, with 
the economic side of the process. Your statement implies 
that the economic problem is insoluble, and that it is 
impossible to set the needy millions to work to supply 
their own needs. That I do not believe. It is contrary 
to human experience. 

The present state of development of the science of 
economics is like that of thermodynamics in the early 
part of last century. The fundamental laws have not been 
discovered. When the type of mind that discovered the 
laws and developed the theory of thermodynamics and 
other branches of physical science has given as much 
attention to economics we shall undoubtedly have as 
much control over economic forces as we now have over 
physical ones. Our need is a fundamental mathematical 
theory of economics and the man who produces it will be 
the greatest man of the century. 

Once it is achieved there need be no unemployed and 
half-starved millions. We shall be able to distribute all 
the wealth we can produce and the general standard of 
living will be raised to a point determined by the then 
existing state of development of the means of production. 

We shall then, as a nation, work as many hours per week 
as are necessary to produce the necessities of life and such 
quantity of amenities as we have leisure to enjoy. 

Coventry, May 28th. W. A. GREEN. 


TREATMENT OF COPPER WIRE SCRAP. 


Sir,—With reference to your remarkable article 
entitled ‘‘ Copper Wire Scrap,”’ by E. R. Thews, in your 
issue of the 14th inst., I have read this with more than a 
little surprise. 

Scrap copper wire probably contains deleterious material 
in the form of solder, tin, &c., to say nothing of other 
metals, dirt, &c., picked up from the shop floor. The 
rudimentary principle as accepted by literally all practical 
metal refiners is to melt it so that the air has at least some 
access to this copper, so that the oxides formed may be 
skimmed off. Melting copper wire scrap in a closed vessel 
such as a crucible is the negation of all means of purifica- 
tion, since any injurious impurities are retained. 

What object is gained in so working? How 
pounds of copper wire can be melted in a limited space 
such as a crucible ? 

The ‘ pre-heater ” or ‘‘ deepener,” as Mr. Thews calls 
it, has been widely used for the past fifty years. You may 
have these points confirmed by anyone in the line. 

I awaited your issue of the 21st inst., expecting some 
recognised authority to express an opinion, but now think 
you might ask the author for some explanation. 

A. G. AREND. 


many 


Sm,—I am sorry that, on account of illness, I was 
unable to reply to Mr. A. G. Arend’s inquiry earlier. 
I have read his letter over and over, but I have not been 
able quite to find the why and what for of it. Perhaps the 
reason for this lies in the fact that Mr. Arend’s field of work 
is chiefly in England, while I have melted and remelted 
metals and alloys in America and Continental Europe 
exclusively. 

In my article on the treatment of copper wire scrap I 
left. no doubt as to the presence of impurities in certain— 
not all—types of this scrap, which I designated as third- 
grade scrap or “ old scrap collected from various sources.” 
I also mentioned in passing (this being quite an obvious 
thing to any metallurgist) that superficial dirt and 
impurities are removed by superficial refining or cleaning. 

As to the choice of melting appliances, Mr. Arend seems 
to lean toward reverberatory furnaces. I admit that I 
have not infrequently employed this type of furnace for 
melting wire scrap, but only where the reverberatory 
was practically filled with molten copper or certain types 
of bronze and where I could use a lot of heavy copper or 
bronze wire to make up a required batch of castings or 
ingots. Since the wire finds a deep bath in which to sink 
in and melt away rapidly the loss of copper by oxidation is 
not very serious, but I would never recommend making 
the remelting of copper or bronze wire in reverberatory 
furnaces a “solo proposition,” especially where the wire 
is thin and heterogeneous. 

Mr. Arend appears to prefer this type of melting 
appliance, however, in order to oxidise white metal 
impurities and to burn away other deleterious matter. 
Has he really employed this process, and what are his 
yields and his losses ?_ Personally, I do not often accept 
material like this for remelting, but if I have to, I try to 
remove as much as possible of the white metal con- 
taminations mechanically, by cutting off tinned or soldered 
edges, &c., which is not difficult if the material is bundled. 
If this proves impossible for economic reasons, I melt the 
whole batch down in a crucible and pour the well-stirred 
metal into ingots; these are then employed in the pro- 
duction of suitable alloys after determining their com- 
position by chemical analysis. There is a certain amount 
of oxidation in crucible melting also, but this is not, and 
should not be, sufficient to oxidise all white metal con- 
taminations, for if this were the case, too much of the 
copper would be oxidised also, and the exceedingly small 
margin of profit left the remelter nowadays does not permit 
of such a waste. If the remelter produces secondary 
alloys also he is better advised if he does not oxidise away 
the tin, &c., and part of the copper along with it. If he 
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can cut the contaminated portions away, all right; if 
not, use the remelted material in the production of those 
alloys. 

Melting crucibles of 200 lb. to 300 Ib. capacity (copper) 
have given the best results in the author’s experience, 
although larger crucibles are used in some American plants. 

Mr. Arend’s claim concerning the age-old practice of 
employing “ preheaters ”’ does not surprise me. Indeed, if 
he will read old textbooks on metallurgy he will find that 
this and similar appliances have been used for more than a 
hundred years. But why the remark? ‘The melting 
crucible also is no invention of my own or of my generation, 
and still I wrote about it. If I found the pre-heater of 
good use in the melting of copper wire, why should not I 
mention this fact to other harassed members of my pro- 
fession just because grandfather used it in melting down 
his dog-cart fittings, &c.? Reverberatory furnaces are 
almost a thousand years old, yet Mr. Arend seems to use 
them in preference to the much younger crucible furnace. 
May 23rd. Epmunp R. THEWwS. 


SHELL SUPPLIES AND ARMAMENT FIRMS. 


Srr,—Your readers will have read in the Daily Telegraph 
of May 22nd, 1933, under the article ‘‘ Menace of the Shell 
Shortage,” a statement which is both an insult to the 
engineering profession and a gross inexactitude. It has 
reference to the traditional contracting munition firms, 
and the words are, “‘ they. would naturally be none too 
eager to teach other firms which might thereby develop 
into awkward rivals and competitors with themselves 
in days to come.” 

I am able to furnish you with facts, which disprove 
this assertion as regards one of the sides, which composes 
munitions, made by the Coventry Ordnance Works, the 
youngest member of the munition firms. 

The help of subsidiary firms was obtained very early 
in the war without any suggestion to do so from the then 
unborn Minister of Munitions. Within a few days of the 
declaration of war, it was decided that Armstrongs and 
Vickers should concentrate on 18-pounders, and the 
Coventry Ordnance Works on 4: 5in. howitzer equipments, 
and to increase the output two truck loads of tools and 
gauges for 4-5in. were sent us, and we reciprocated with 
18-pounder tools and gauges. A set of tools would repre- 
sent eight months’ work, and at all times tools are one of 
the snags of engineering production. 

No better example of “ burying the hatchet ”’ is required 
than this, in view of the fact that before the war the 
junior member had almost been crushed out of existence 
for want of work, and if there was to be an awkward 
rival, Vickers and Armstrongs were doing their worst 


for themselves. It was due to Mr. Winston Churchill | stated in 1910 that these, generally speaking, had not been 


that we still kept going, and to foreign orders. 
As regards guns, mechanism, the larger pieces of 


carriages, and cartridge cases, as soon as we found we were | factory and the most economical work of any express 
unable to cope with the orders, we strove to increase the | passenger engine on the Midland Railway at that time. 


output by obtaining the help of subsidiary firms. 

Boring, planing, and milling was our difficulty in order to 
obtain @ maximum output. There was no boring done 
in England, except that done by the munition firms, as 
Germany had, doubtless thinking of the war in the future, 
subsidised her own manufacturers in the production of 
steel shafting for ships, and with Free Trade had killed 
the home supply. As regards milling, the assistance of 
motor companies in Coventry, Birmingham, and elsewhere 
was obtained. Messrs. Rolls Royce were very early in 
the field asking for work, but to our regret they soon 
found more congenial work in their own line. 

Early in 1915, as material was coming in, we approached 
the railway companies, and Sir Vincent Raven gave us 
every assistance. They even, with our assistance, started 
a tank for oil-hardening nickel steel forgings and annealing ; 
& new operation for them. Shortly after the L.N.W. and 
the South-Western were giving their assistance. 

To give an example of an awkward rival. When the 
Bethlehem Steel Works of U.S.A. had received an order 
for 4-5in. equipment, three of their foremen were at 
Coventry for three months, and during that time saw 
every process of manufacture, and were supplied with 
complete drawings of tools required in manufacture. 

At a later date, after the same firm had been round 
England looking at the treating plants for gun forgings, 
they preferred our system, and they -were supplied with . 
drawings of a £100,000 plant with all the improvements 
found to be the best by bitter experience. 

It is a matter of interest, when it is so easy to run down 
our own achievement, to know that the Bethlehem Steel 
Works did not complete a 4-5in. howitzer equipment 
under a year, and then we had to supply them with 
carriage axle trees to help them out of a difficulty. Further, 
the American Army was supplied with guns by her 
Allies. After the National Factories came into being, 
and many of these were staffed by the “ traditional 
contracting munition firms,” fifty-eight representatives | i 
of these factories visited us relative to the construction 


i 


( 


representatives of the National Factory for the manufac- | @ university degree, and, secondly, the technical and 
ture of 6in. howitzers lived on our doorstep, and eventually | financial value of the knowledge acquired in reading for 
Sets of | that degree. Most of us will admit that the purely educa- 
tional value of a degree taken without residence at some 
centre of learning is negligible. Education is provided by 
was the last suppliant for information as regards 4-5in. the very atmosphere and friendships formed in a univer- 
howitzers, but although many tens of thousands were sity. The evening class or correspondence course is not, 
spent by the Minister of Munitions on that National | and cannot be, a help to education. 

The case is quite different, however, if we are consider- 
the war was over, although the factory was begun in the | ing a purely technical training for use as such in industry. 
There are men, such as “ Designer,” who combine a good 


we supplied them with a machine foreman ! 
drawings showing boring tools, and operation sheets 
were always on tap to give away. Sir Herbert Austin 


Factory, the output of guns was scarcely started before 


previous October. 
This is an example of how the Minister of Munitions, 


son refers to an article in your issue of December 17th, 


Midland compounds showed a saving, over simple engines, 
of 7} per cent. I do not know the details of the tests 
upon which these results were based, and am not in a 
position to criticise them in any way. I do know that a 
series of tests in connection with the benefits of super- 
heating were carried out in 1911-13, and full results 
published in a paper I read before the Institution of Civil 
Engineers* in January, 1914. These allow of a com- | together. 
parison being made between two classes of simple loco- 
motives and the Midland compounds, both with saturated 
and superheated steam. The best comparison is between 
Mr. Deeley’s simple ‘‘ 990” class, which locomotives had 


follows :—Saturated locomotives: “‘ 990” class, coal per 
ton-mile, 0-109 Ib.; compound, coal per ton-mile, quotes examples where specially long bolts were intro- 
duced for this purpose. 

than simple. Superheated locomotives: ‘‘ 990” class, 
coal per ton-mile, 0-083 lb.; compound, coal per ton- 
mile, 0-068 lb.; consumption of compound, 18 per cent. 


type, and it would not be fair to use these for comparison ; 
naturally, the saving per ton-mile of the compound is 
much greater. 


education, but it appears to have two entirely different 
of guns, mechanisms, and cartridge cases only. The | aspects. There is, first, the purely educational value of 


brilliant engineer, was unable to produce the article 
in time in a National Factory. 

The trouble in munition supply was due to the fact 
that parts were interchangeable and the standard of work 
required was greater than that done by the ordinary 
machine shop. 

In the years before the war scarcely any work had been 
given out by the War Office after the new 18-pounder 
field guns and 4-5 howitzers were completed in 1907, 
and it was fortunate for the Army that there were many 
redundant machines not required for naval work. 

The reason for the ‘shell shortage” was that the 
“peace time” stock kept was insufficient. It was 
impossible to complete a shell between the declaration 
of war and September 17th, when Sir John French was 
wiring for an increased supply. 


number of batteries of guns shortly before the war, they 


May 29th. R. H. CaRPMAEL. 


THE MIDLAND COMPOUND LOCOMOTIVES. 


his compounds an economy in coal consumption of 7} per 


however, Mr. Deeley expressed his satisfaction with that 


railway company was considered, it was really a very con- 


of great hauling power.” 
The performance by the Webb compound, No. 2053, 


Rugby, with a train of twenty-five empty six-wheelers, 


was 55-38 m.p.h. At that time the “ Greater Britain ” 
was virtually brand new, having been turned out at Crewe 
in October, 1891. It was for this reason, no doubt, that 
the engine was not forced in any way. 

As Mr. Thompson rightly observes, coal consumption 
is not necessarily all-important, but the point should be 
emphasised that the 7} per cent. economy applied to the 
Midland three-cylinder compounds before being super- 
heated. In the matter of repairs, Sir Henry Fowler 


heavier than in the case of the simple 4~4—0’s. _The com- 
pounds, he said, were undoubtedly doing the most satis- 


F. W. BREWER. 
Stevenage, Herts., May 27th. 





1909, in which Mr. R. M. Deeley stated that the old 


):094 lb.; consumption of compound, 13-6 per cent. less 


ess than simple. 
The other “ simple ’’ locomotives tested were of a smaller 


HENRY FOWLER. 
May 27th. 


EXTERNAL DEGREES. 


Srr,—Your correspondence on this subject is of great 
nterest to every one who is interested in technical 






practical knowledge with a theory picked up from evening 
courses, and there are also those whose practical experi- 
ence is very poor, but who by sheer grit and against many 
obstacles (chiefly poverty) provide themselves with a good 
technical training. In the majority of cases these men are 
well worth having in industry, and the external degree is 
the only way in which they provide themselves with the 
necessary qualifications for applying for a job. 


It is suggested that “Ex” should be placed after 


“ B.Se.,” in order to distinguish the sheep from the goats. 
Does this mean that employers choose their engineers 
from qualifications only ? My feeling towards a degree is 
merely that it shows whether the applicant has acquired 
a certain standard of knowledge or not. It shows whether 
he is worth an interview, and it is that interview which 
will soon reveal whether the candidate is an internal or 
Doubtless, when those in political power cut down the | external student or not, and, more than that, it will show 
how far he has benefited from his training. I will not go 
trimmed the shell reserve even to a greater extent, as|so far as “ Designer,” who makes rather sweeping state- 
that economy would not be shown in the Army Estimates. | ments about the merits of internal and external students. 
but as in everything else there are good and bad in both 
classes, and many @ good man has had his start through 
the London External Degree. 


The London University has given a wonderful gift to 


Sm,—It is true that Mr. Deeley in 1909 claimed for the country in its scheme for external degrees, and whilst 
internal students may not like the fact that all are classed 


cent., as stated by Mr. W. B. Thompson. In his article, | #8 B.Sc. (Lond.), let them appreciate the value to the world 
of the external degree, and at the same time congratulate 


figure, and remarked that “ 7} per cent. might not seem a themselves that they are fortunate enough to be internal 
large saving to effect, but when the great cost of coal to a | members of that University. 


If we want pure education for education’s sake, the 


siderable economy, in addition to obtaining a light engine | ©xternal degree will not give it nor will any amount of 
inspection on the part of the university convert a corre- 


spondence course into an education. No doubt many of 
“Greater Britain,” to which Mr. Thompson refers, is | US would welcome the time when men and women acquired 
probably the one which took place on November 4th, knowledge for its own sake, but unfortunately most of 
1891. The run was from Crewe to Euston, with a stop at | US are driven to consider its financial value only. There- 
fore let us try not to put obstacles in the way of those who 
weighing a total of 305} tons. The coal consumption | te endeavouring to assist ability to come to the surface, 
amounted to the very moderate rate of 34 1b. per mile. | Where it is very much needed. Even a very little dis- 
The speed, too, was very moderate, having averaged | COuragement may be sufficient in these days to kill a 
41-8 m.p.h. to Rugby, and 44-59 thence to Euston. The scheme, which in this case has great merits far exceeding 
highest rate attained by the engine on the whole journey | its little demerits. 


May 22nd. M.A. (CANTAB). 





BOLT TENSIONS. 


Sm,—The question whether the initial tension in a bolt 


is supplementary to the tension corresponding to the 
working load can only be answered by taking into account 
the elasticity of the abutments. 


In the case of oil engine cylinder cover studs, for 


example, when there is no gas pressure in the cylinder, 
the reaction between the surfaces of the cylinder and of the 
cover is equal to the initial stud tension. If the surfaces in 
contact are assumed to be rigid, i.e., if a ground joint or a 
hard joint ring is used, the effect of gas pressure is to reduce 
the reaction between the surfaces in contact by that 
amount. 


No additional load is put on the studs as long as the 


tension due to gas pressure does not exceed the initial 
Str,—In your issue of the 19th inst. Mr. W. H. Thomp- | tension, or, in other words, it is immaterial whether the 
studs are tensioned against the frame or against the gas 
pressure, the reaction being merely transferred from one 
to the other. 


The case is different, however, if an elastic joint ring is 


used, or if there is appreciably deflection of the members 
connected together by the studs. The re-expansion of 
the elastic members does impose additional load on the 
studs, of magnitude depending on the relative elasticities 
of the studs and of the members which they are holding 


The same remarks apply to copnecting-rod bolts where 


bearing shells of inadequate rigidity are capable of increas- 
ing the bolt tension appreciably. This effect can be 
mitigated by increasing the relative elasticity between the 
dentical boilers to the compounds. The figures are as | bolts and the bearing shells, and Julius Kuttner, B.Sc., 
in his book ‘“ Sketches and Working of Oil Engines,” 


W. Ker WIZLson. 
Sunderland, Co. Durham, May 24th. 


RAILWAY ENGINEERS. 


Srr,—For the purpose of a history of railway engineer- 


ing which I am now compiling, I am anxious to get into 
touch with the descendants of Mr. Joseph Tomlinson and 
Sir Edward Carbutt. All inquiries I have made so far 
have proved fruitless, and I shall be grateful to you if 
eee you can find room for this note, and to any of your corres- 
pondents who may be in a position to give me the 
information I am seeking. 


May 27th. HISTORIAN. 








For the yeer 1932 the receipts of the German State 


' 





Railway Company totalled 2,934,318,362 RM., and the 
expenditure 3,001,084,449 RM., the operating ratio being 
102-27. The corresponding figures for the preceding year 
were 3,848,667,000 RM. and 3,622,471,000 RM. and 94-6 
respectively. The number of passengers carried in 1932 
decreased by 16-8 per cent. to 1,305,100,000, and the 
goods traffic by 13-7 per cent. to 280,400,000 tonnes. 
The route mileage open to traffic amounted to 52,935 
kiloms. on the standard gauge and 950 kiloms. on the 
narrow gauge, 1638 kiloms. of the total being operated by 
electric traction. The system was worked by 21,002 steam 
locomotives, 400 electric locomotives, 1255 electric and 
other motor vehicles, 64,413 passenger cars, 21,063 vans, 








with all his millions to spend and with the backing of a 


* ‘Proc.,” Inst. Civil Engineers, Vol. CXCVI., 1913-1914. 





and 641,515 goods wagons. 
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Gas Engine Vis-a-Vis 


Air Compressor Tests. 


$< 


GAS engine two-stage air compressor of the vis-4-vis 
LA. type, similar to, but larger than, that described in the 
article on vis-d-vis gas and oil engine-driven air com- 
pressors, published in our issue of April 19th, 1932, was 
recently subjected to exhaustive tests at the Sandiacre 
works of the Premier Gas Engine Company, Ltd. The 
plant was ordered in accordance with the instructions and 
to the specifications of Messrs. Rhodes and Windeler, 
consulting engineers, of Manchester, for the Ashanti Gold- 
fields Corporation, Ltd. The tests we describe were 


space occupied and in the extent and cost of the foundations, 


through sinking foundations, &c., are eliminated. 

The two-stage air compressor portion of the equipment 
was manufactured by Fullerton, Hodgart and Barclay, 
Ltd., Paisley, and comprises four single-acting cylinders, 
the two low-pressure cylinders being 24in. bore and the 
two high-pressure cylinders 14-375in. bore, the stroke 








TWO-STAGE GAS ENGINE 


carried out by Mr. A. K. Bruce, of Messrs. Robert Bruce 
and Sons, consulting engineers, of London. 

While the engine is identical, as regards bore and stroke, 
with the Premier engines already described in the article 
referred to, the connecting-rods actuating the air com- 
pressor pistons are driven direct from the gas engine crank 
pins, the master connecting-rod crank pin bearings being 
of the type devised by the late Mr. J. H. Hamilton. In 
this way, a single four-throw crank shaft suffices for the 
eight connecting-rods, the combined gas engine and air 


Gas Engine Driven Air Compressor. 


VIS-A-VIS COMPRESSOR 


being the same as the engine, namely, 28in. At 190 r.p.m. 
the rated full load output of the air compressor is 2400 
cubic feet of free air per minute, delivered to 100 1b. per 
square inch gauge. For cooling the air an intercooler of 
large capacity is fitted between the L.P. and H.P. stages 
of the compressor, together with an aftercooler to reduce 
the temperature of the finally delivered air before it is 
passed to the mine. 

The object of the combined tests carried out at Sandiacre 
was to ascertain accurately the actual fuel consumption 





GAS ENGINE. 

















compressor unit being contained in one rigid bed- plate 
—see tone engraving—-with a corresponding reduction in 


while any risks due to malalignment of two crank shafts 





of the gas engine-driven vis-d-vis air compressor when 
working continuously at full load output. The lay-out of 
the equipment, pipe work and instruments for recording 
the performance is shown in the line engraving opposite. 
An abstract of the log sheet of the ten-hour full-load 
test is reproduced below. 

The weight of coal delivered into the hopper of the gas 
generator was ascertained by weighing the fuel, the coal 
used being Linby slack having a gross calorific value of 
11,100 B.Th.U. per pound, with ash content of 11-5 per 
cent. 

The quantity of air delivered was measured by a V.D.1. 
nozzle, the position of which is shown in the diagram. 
The mean quantity was determined by averaging the 
periodic nozzle readings obtained during the test. 

Measurement of the coal delivered into the hopper of the 
gas generator showed that during the period of the ten 
hours’ full-load test the consumption was almost exactly 
5000 Ib. of coal, this quantity including, of course, 
the coal delivered to the hopper when bringing the fuel 
surface in the generator up to the level gauged at the com- 
mencement of the test. 

In referring the consumption of fuel to the actual delivery 
of air from the air compressor it is convenient, for purposes 
of comparison, to express this in terms of B.Th.U. per 
cubic foot of free air delivered by the air compressor and 
measured by the nozzle. Acc ordingly, the B.Th U. i 
5000 lb. of the coal amount to 55,500,000, and since the 
free a'r delivered during the ten hours’ period of the test 
was (from the mean of the nozzle readings) 2330 « 600 


: é : SB,BOO000 oie a on 
= 1,398,000 feet, 1,398,000 =>?” B.Th.U. 
taken per cubic foot of free air, 

In calculating the cost of compressing the air, and since 
the most important factor in the cost of a unit of com. 
pressed air is the expenditure on the fuel used in providing 
power for driving the air compressor, a further significant 
figure is the number of cubic feet of free air delivered per 
pennyworth of fuel. 

In the case of the equipment under review, since the 
cost of the coal was 12s. 5d. per ton delivered into bunkers, 
the cost the 5000 lb. of fuel actually consumed is 
1,398,000 

332-5 
delivered per pennyworth of coal. 

It will be noted, from the log sheet, that the temperature 
of the circulating inlet water rose to 96 deg. Fah. The 
measured quantity of water for the gas engine only worked 
out at the rate of 4-25 gallons per I.H.P. hour. 

The quantity of water circulated through the cooling 
spaces of the air compressor worked out at the rate of 
1-6 gallons per hour per cubic foot of air per minute. The 
quantity of water required for the service of the gas plant, 
including the centrifugal tar extractor, was at the rate of 
1030 gallons per hour, the mean inlet temperature of this 
water being 94 deg. Fah. 


cubic were 


of 


332-5 pence, and 4204 cubic feet of free air 








Austenitic Steels at Low 
Temperatures. 


Some interesting results of research work on the 
properties of some of the austenitic stainless steels at 
temperatures down to —180 deg. Cent., carried out in 
the Research Department of Imperial Chemical Industries 
(Alkali), Ltd., Northwich, were given in a paper presented 
to the Institution of Chemical Engineers, in London, on 
May 24th, by Mr. E. W. Colbeck, Dr. W. E. MacGillivray, 
and Mr. W. R. D. Manning. The work arose from a demand 
for a reasonable corrosion-resisting material to be used 
at low temperatures, and questions asked in the course 





Circulating water. 


of the discussion on the paper elicited the fact that the 


Official Test Results. 




















Water | Lubricating oil. 
‘ gauge Ce EaEEEEEEETeiieeadioe ee ae ---- Exhaust temperatures, ° C. 
Time. Counter. R.P.M.| Air. | Gover- (gas Gas Press., Temp., ° F Tank | Outlet temperatures. ° F. Gallons 
nor.‘ } main). | temp. | lb. per |————————_ oil Inlet -—————_—_—____.———_- — per —_—-- ———_— ——_  —_—-— 
in. aa sq. in. In _ Out. level,in., °F. | 1 2 3 4 hour 1 2 3 4 
9.10 1335743 Start i 3 
10.00 187 | Closed} 4-2 —3 | 78 7-8 86 91 8+ 85 119 117 116 119 548 929 52% 545 
11.00 190 tae Wee TO =. 84 7-0 94 97 8} 91 132 128 129 133 554 540 530 550 
12.00 188 os 4-8 —3°2 | 89 6-6 98 101 8} 94 | 136 130 129 136 2540 545 531 522 550 
1.00 190 ” 4°5 —3-5 94 6-25 101 104 84 95 | 134 132 130 134 545 532 522 550 
2.00 190 » 4 —3-2 96 6-5 100 107 84 92 | 130 128 130 131 2700 552 531 522 557 
3.00 189 ” 4-2 —3-9 98 6-25 102 109 8} 94 133 131 132 133 2700 566 521 532 558 
4.00 187 ” 4-8 —2-7 98 6-0 104 112 83 96 134 133 133 134 2700 552 512 524 549 
5.00 ; 191 ss 4-1 —2-7 99 6-0 104 113 8} 95 | 133 132 133 133 2700 570 524 535 549 
6.00 188 ” 4-4 —3-2 | 99 6-14 103 112 8 92 | 131 130 31 131 2700 560 519 530 555 
7.00 184 % 5 —3-8 98 6-0 104 112 84 95 132 130 32 133 2700 545 504 519 542 
7.10 1447538 Shut |\down 
Gas Engine Driven Air Compressor. Official Test Results—(continued.) 
AIR COMPRESSOR. 
Air Air temperatures, . F. Circulating water. Barometer. Air outlet. Cubic feet Temperature, ° F. 
pressure, ——— —- — — ——- = ——— per minute. ant 
Ib. per sq. in. Intercooler. Cylinder' Abs. Aftercooler. 
— ——| LP L.P. | H.P. | H.P. —————-————_ jacket | Gallons | Height | Abs. Water Temp.,| Abs. mean ——_———— Atmos- an EE 
Inter- inlet. | outlet. inlet. | outlet. Inlet | Outlet | outlet | per hour/in inches) atmos. gauge, ge A temp., | press., | Actual. IN.T.&P. phere. | Outlet Outlet 
cooler. Final temp. °F. temp. °F.temp. FF. press. Ib. °F. >. /sq. in. air. water. 
"26. 5 we 98 78 236 92 248 85 91 96 29-92 14-6 17} 81 541 14-92 2320 2310 76 87 101 
26-5 101 85 258 92 298 91 102 107 29-90 14-6 18} 93 553 14-92 2400 2360 80 103 102 
26-5 100 87 263 104 301 94 106 110 29-89 14-5 19 75 535 14-94 2355 | 2435 82 106 115 
26-5 100 90 263 106 306 95 107 111 2700 29-88 14°5 18} 97 557 14-83 2380 | 2350 85 106 117 
3800 
26-5 101 91-5 264 104 306 92 103 108 2700 29-87 14-5 184 93 553 14°83 2390 | 2380 85 104 114 
3800 | 
26-5 101 93 265 105 310 94 110 110 2700 29-86 14:5 18 98 536 14-83 2320 2400 87 107 116 
3800 
26-5 98 94 267 107 300 96 111 111 2700 29-84 14-5 17 97 557 14-80 2300 2320 88 107 117 
3800 
26-5 100 94 266 107 301 95 106 111 2700 29-84 14°5 18} 98 558 14-82 2390 2360 88 107 117 
3800 
26-5 99 94 266 105 299 92 105 110 2700 29-82 14°5 17 73 533 14-80 2270 2370 88 107 115 
3800 
2250 2320 88 106 114 
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FOR TESTING GAS ENGINE 


VIS-A-VIS COMPRESSOR 


Air Inlet 
Thermometer Thermometer Thermometer 
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Measuring Weir, 
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Measuring (4 
Orifice Non-Return a COMPRESSOR Thermometer 
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work is extending also into the non-ferrous field, and that 
publication of results on non-ferrous metals is probable 
in the not far distant future. 

In the authors’ work on the austenitic steels a special 
testing machine, fitted with constant-temperature baths 
and a special extensometer, was used. There were two 
low-temperature baths, each made of German silver, 
and both double-walled. The first was used for cooling 
specimens to liquid air temperatures; the second, for 
the intermediate temperatures, was a pentane cryostat. 

The special nickel-chromium and _nickel-chromium- 
manganese steels used in the investigation were made 
up from Armco iron, carbon-free ferro-chrome, nickel- 
shot, manganese metal, and ferro-manganese. The charges, 
about 14 Ib. in weight, were melted in sillimanite crucibles 
in a 30 kW high-frequency induction furnace. The 
steel was tapped into round cast iron ingot moulds con- 
taining a sand head. The ingots were stripped from the 
moulds two or three minutes after casting and charged 
direct into a furnace at 1100 deg. Cent., where they were 
allowed to cool slowly with the furnace. After annealing, 
the ingots were turned in the lathe and then forged into 
round bars at temperatures between 1250 deg. and 
1050 deg. The test pieces were machined from these 
fully softened bars, which had been previously annealed 
at 1100 deg. Cent., and then quenched in water. 

In addition to the special steels, a few commercial 
irons and steels were used; they included Armco iron, 
dead mild steel, nickel-chrome-molybdenum steel, and 
austenitic stainless steel. 

Very high tensile strengths were obtained with some 
of the special steels at —180 deg. Cent. The authors 
drew attention also to the very low yield points obtained 
with the austenitic steels over the range of temperature 
studied ; the very small proportional alteration in all 
the tensile properties of the martensitic nickel-chrome- 
molybdenum steel; the absence of ductility and the 
approach of the yield point to the ultimate strength in 
Armco iron at the lower temperatures. 

Discussing the impact tests, they stated that the 
special austenitic steels appeared to fall into three classes : 

(1) Those which showed practically no change in impact 
value, even after soaking for long periods in liquid air ; 
(2) those which showed practically no change down to 
—180 deg., but which showed a falling off after soaking 
in liquid air when tested at that temperature ; and (3) 
those which showed a reduced impact value at inter- 
mediate temperatures, some of which showed a further 
deterioration when soaked in ‘liquid air. 

Two of the Ni-Cr steels (one of these contained 0-25 
per cent. vanadium and a trace of titanium), which were 
most affected by low temperatures showed the greatest 
recovery on warming to room temperature, whereas the 
rest of the special steels all passed through the same 
maximum value at —65 deg. Cent. Examination of the 
micro-structure of the two steels mentioned showed that 


they developed considerable amounts of martensite 
after soaking in liquid air. 
The work included an examination of the micro- 


structure of the austenitic steels at room temperature 
after fully softening and after soaking for prolonged 
periods in liquid air, and a rough test was devised for 
examining the magnetic properties of the steels, by means 
of a balance and magnet. In this connection the authors 
drew attention to the satisfactory check provided by the 
magnetie tests on the micro-structure. Those steels 
which remained non-magnetic after immersion in liquid 
air retained their austenitic structure, whilst those which 
showed increases in magnetism invariably contained 
martensite after soaking at —180 deg. Cent. 

The results obtained with Armco iron and the low carbon 
steel were in good agreement with previously published 
work. The high tensile material showed unexpectedly 
good ductility at its lowest temperature. The austenitic 
steels had very high ultimate strengths combined with 
good ductility at liquid air temperatures. Their resistance 





to impact was also well maintained. The presence of 
smal] amounts of carbon appeared to increase the ductility 
of iron at —180 deg. Cent., the pure iron specimens 
showing no ductility at this temperature, whilst 0-13 
per cent. carbon steel had still an elongation of over 
25 per cent. and considerable reduction of area. 

The heat-treated nickel-chrome-molybdenum steels, 
whilst increasing appreciably in tensile strength, showed 
very little change in elongation between room temperature 
and — 180-deg. Cent. 

The results for the austenitic nickel-chrome steels 
in all cases showed that the tensile strength was progres- 
sively increased from room temperature to —180 deg. 
Cent., the tensile strength and the yield point at the latter 
temperature being between two and three times as great 
as at room temperature. Tensile strengths as high as 
110 tons per square inch had been recorded at — 180 deg. 
Cent. The yield point at room temperature was very 
low in these materials, lying between 10 and 15 tons per 
square inch. At liquid air temperatures it rose to slightly 
over 30 tons per square inch in most of the steels examined. 

In all the steels examined, except one, a peak occurred 
in the elongation curve at temperatures between —20 deg. 
and —120 deg. Cent. The reduction in area curves showed 
a falling off between —120 deg. and —180 deg. Cent. 
The highest tensile strengths and the lowest elongations 
were found in those steels whose micro-structure revealed 
increasing quantities of martensite after soaking in liquid 
air. As would be expected, the elongations and reduc- 
tions in area were lower in these materials when tested 
at liquid air temperatures. Those steels which retained 
a completely austenitic structure and showed no return 
of ferro-magnetism after treatment at —180 deg. Cent. 
had surprisingly good ductility when tested at that tem- 





perature, elongations of over 50 per cent. being obtained 
with some of them. 

Another matter to which attention was drawn was the 
powerful stabilising action of manganese. In a nickel- 
chrome steel referred to particularly in this connection, 
4 per cent. of manganese was sufficient to ensure that the 
ductility and the resistance to impact of the material was 
satisfactorily preserved down to — 180 deg. Cent. 

Again, the results showed the powerful embrittling 
action of carbon on _ nickel-chrome-manganese steels, 
and the authors stressed the importance of low carbon 
content in these special steels, which should be below 
the maximum solubility of carbides in austenite. 

Further confirmation of the embrittling action of 
martensite was provided by the impact test results. Over- 
strain, even at room temperature, would produce 
martensite in the nickel-chrome steels, and there appeared 
little doubt from the results, said the authors, that low- 
temperatures would increase this effect. The combined 
effect of overstrain and low temperature might well be 
expected to produce embrittlement in the course of time, 
particularly in those steels which did not remain stable 
on prolonged soaking. In view of their relatively low 
yield points, the possibility of localised overstrain and 
consequent embrittlement occurring in fabricated parts 
should not be overlooked. 








Radicon Reducers. 


THE worm gear illustrated by the accompanying 
avings is claimed by its makers, David Brown and 
Sons (Huddersfield), Ltd., to be a particularly important 
advance in the design of such transmission members. It 
represents the result of two years of intensive research 
work carried out principally with the object of increasing 
the speed with which the heat generated in such gears, 
can be dissipated to the atmosphere. The makers claim 








that in these new “ Radicon ”’ reducers they have a worm 


gear that will, roughly speaking, transmit 100 per cent. 
more power for any given temperature rise. Worm gears 
it was considered, were capable of transmitting far greater 
horse-powers than that at which the ordinary housing 
could be rated. To these whose way of life has not led 
them into contact with worm gears, the idea that the 
housing should be capable of any such limiting factor may 
seem strange. Yet it must be remembered that it is the 

















THE RADICON REDUCER 


walls of the housing eventually through which the heat 
generated by friction in the transmission of the power must 
pass. The research carried out by Messrs. David Brown 
has been directed towards increasing the rate at which the 
housing could dissipate the heat. In the new unit heat is 
radiated away from ribbed surfaces at the top of the hous- 


COMBINED ON-FILLER, BREATHER 
AND INSPECTION COVER 















OIL SCRAPER - 
EFFECTIVE IN 
EITHER DIRECTION 


¢ OF DIP-5sTicK OF ROTATION 


OVERFLOW ~—_F 
MAINTAINS Of 
LEVEL WHEN 

STANDING. 












= i LEVEL 
~~ ONC FUNGERS 
Qt RN 











“THE ENGINEER” Swain Sc 
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ing, while a small fan directs a rapid flow of air over 
further ribbed surfaces on the lower part of the casing. 
The worm shaft is carried by two radial ball bearings, and 
the fan just mentioned is attached at one end. A cowl 
surrounds the fan and directs the discharged air over the 
ribbed cooling surfaces, whatever the direction of rotation 
of the shaft. The lubrication of the new gear has some 
features of interest. Two oil flingers are carried. by the 
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worm shaft and pick up the oil trom the sump, and, throw- 
ing it on to the wheel, adequately lubricate its teeth. As 
will be seen from the drawing, the oil in the sump is 
maintained at such a level as will lubricate the worm 
shaft bearings. There remain the ball bearings of the 
wheel shaft. The oil supply for these bearings is derived 
from scrapers receiving oil from the side of the wheel and 
directing it into troughs communicating by drilled holes 
with the bearings. Rather than fit a glass tube oil level 
indicator, the readings of which may be very misleading 
with black, clinging gear oils, a dipstick is provided. 








A Ring Balance Flow Meter. 


THE flow meter, a photograph of which showing the 
interior is reproduced, is made by the Drayton Regulator 
and Instrument Company, Ltd., of West Drayton, Middle- 
sex. It operates on the ring balance system. A tube of 
suitable diameter is bent into the form of a ring, and this 
ring is supported about its axis on knife-edges, so that it 
is able to swing. The flow in a pipe line is measured by 
means of differential pressure produced by an orifice or 
other device. By means of small pipes led from the 
differential producer, the two pressures are caused to 
act upon either side of a division plate in the upper part 
of the ring, sealing of the two pressures one from the other 








in the lower part of the ring being effected by half filling it 
with mercury, oil, or other suitable liquid. The effect 
of the differential pressure then is to cause the ring to 
swing on the knife-edges, and the movement is limited by 
the moment exerted by @ gravity weight. As is well 
known, the pressure differential across an orifice is propor- 
tional to the square of the volume flowing. Were some com- 
pensating device, therefore, not incorporated in the design 
of the instrument, its scale would have unequal divisions. 
Actually, however, a very simple device compensates for 
the effect and makes the divisions equal. The gravity 
weight is suspended by a band from the axis of the 
ring. Fixed to the ring there is a curved arm, the face of 
which bears against the suspension band of the weight. 
It is so shaped that the weight is deflected to the side 
when the ring swings about its axis, and the returning 
moment is such that the movement of the ring is propor- 
tional to the actual flow and the divisions of the seale are 
thus equal. By suitable auxiliary devices this instrument 
can be made to record the flow continuously, and it is 
also constructed with an integrator. It is suitable for a 
very wide range of pressures, and the same principle has 
been adopted in the construction of a flow regulator. 








The Cauvery Mettur Dam. 


Tue Mettur dam on the Cauvery River in India, it is 
expected, will, with its connected works, be finished in 
1934. The Cauvery River—see the accompanying map— 
rises near Mercara in Coorg, and drains a considerable area 
of the Western Ghats, where there is heavy rainfall during 
the South-West Monsoon, which lasts from June to 
August. The general direction of flow of the river is 
south-easterly, and its waters, after several hundred miles 
of travel between banks, emerge into the Bay of Bengal 
through a large number of insignificant mouths. In the 
lower part of its course the river is joined by several 
tributaries, fed mainly by the north-east monsoon, which 
blows from October to December. The waters thus 
brought down by the tributaries help to maintain the flow 
in the autumn. About 10 miles west of Trichinopoly the 
river bifurcates into two large branches. The southern of 
these two, which divides and subdivides into numerous 
streams, is utilised as the main channel for the supply of 
irrigation water. 

Since very ancient times irrigation has been practised 
in the Cauvery delta. It was not, however, until 1836, 
when the upper Anicut was built upstream of the first 
bifurcation of the river that ancient methods were departed 





from, and difficulties of water supply were overcome. The 
development, indeed, was so effective that a dam had to 
built across the river to control the water flow and 
prevent damage by erosion. Further improvements were 
later carried out, perhaps the most important of which 
was the construction of the Regulator at the Grand Anicut 
between 1887 and 1889. The result of these improvements 
was a rise in the value of land and in the general condition 
of the country. But it was realised that an even greater 
improvement could be brought about by providing for 
water storage. After much discussion of the best site for 
a dam capable of storing the surplus water available 
during the monsoon period, and allowing it to pass down 
the river in the dry season, it was decided in 1910 to adopt 
the plan proposed by Colonel Ellis and build a dam at 
Mettur. The war and negotiations between Mysore State 
and the Madras Government as to water rights delayed 
the carrying out of the project but on July 25th, 1925, the 
first blast was made in the presence of His Excellency the 
Governor. 
Under the project now in course of construction a dam 
is being thrown across the river at Mettur to form a 
reservoir with a storage capacity of 93,500 million cubic 
feet and a surface area of 59-25 square miles; a canal 
and distribution system to take off water from the right 


stability and reliability. Last year saw the installation 
of the first 132-kV equipment in this country. 

All systems should be designed to isolate defective 
circuits, at the same time maintaining a supply to the 
healthy sections of the system. Continuity of supply is a 
primary consideration, because faults may render largo 
amounts of plant unproductive of revenue and may 
seriously alienate consumers suffering financial loss thereby, 
Circuit breakers are stable against momentary overloads, 
but, generally speaking, fuses are unstable. 

Circuit breakers can be equipped with directional and 
minimum time-graded protection, and can therefore be 
adapted for use in complicated as well as simple trans- 
mission networks. Fuses are non-directional. Further, 
the time interval between the blowing of fuses of different 
ratings in series is a variable factor, which is reduced 
almost to zero when the fault current is large, unless the 
difference in rating between the fuses is great. 

The field of the fuse lies in the protection of short feeders 
radiating from a central point or the protection of small 
branch lines or small transformer tapping points. A com- 
bination of fuses and circuit breakers offers an effective 
and economical system, but a reasonable degree of security 
is also possible by an intelligent use of fuses only. 





At important distributing attended sub-stations the 
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of the Cauvery above the Grand Anicut and supply a new 
area of 301,000 acres is being excavated; and a power 
station to generate 15,000 H.P. is being constructed. By 
this arrangement the water distribution in the delta will 
also be improved. The area of this land amounts to about 
1,000,000 acres, of which 70,000 more acres will be capable 
of producing a double crop. In the case of high floods, 
damage to the country below the dam will be much reduced 
by the regulation which will be possible. On the estimated 
cost of the project, 7 crores of rupees (5 millions sterling), 
it is anticipated that there will be a net return of more 
than 6 per cent. In our issue of December 21st, 1928, we 
described machines built by Stothert and Pitt, Ltd., for 
the construction of the dam, and in our issue of February 
5th, 1932, we gave an illustrated description of the com- 
plete concrete-making plant, made by Hadfields, Ltd. 

It is confidently expected that on the completion of the 
dam and its accompanying works the area around Mettur 
will be developed industrially, and a pamphlet has recently 
been issued by Mr. L. B. Green, Deputy Director of 
Industries, Government of Madras, pointing out the 
advantages of the site in the way of railway and road 
ae oe availability of power and labour, &c., and 
giving details as to climatic conditions. The Mettur 
settlement, which consists at present of the two camps 
built in connection with the work on the dam, covers an 
area of 14 square miles. A bridge across the river, about 
1200ft. long, connects the two camps together. The 
nearest station, Mettur Dam, is connected with Salem 
Junction on the South Indian Railway—a broad gauge 
line—26 miles distant. An excellent first-class road, 
which will later become part of the main road from 
Madras to Calicut on the west coast, connects Mettur 
with Erode. 








High Voltage Circuit Breakers 
versus Fuses.* 


Wits the growth of rural distribution, it has been found 
necessary to consider the high-tension fuse as a real 
alternative to the oil circuit breaker, owing chiefly to 
the high capital cost of the latter. Although fuses for 
40-kV systems were experimented with in America in 
the early part of this century, it is only within compara- 
tively recent times that extensive research and develop- 
ment work has taken place, and fusés have become a 
definite factor in modern high-voltage distribution systems. 
In such systems circuit breakers are installed to give greater 





* Abstract of paper read by W. D. D. Fenton before the 
Students’ Section of .the Institution of Electrical Engineers. 
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remote electrically operated circuit breaker has no equal, 
but in rural districts at small unattended transformer 
stations, where the expense of remote-controlled or self- 
closing circuit breakers is not justified by the load, there 
is little to be gained by the use of a circuit breaker, apart 
from discrimination. Fuses are easily replaced. 

While, owing to mechanical coupling, all phases of a 
circuit breaker open simultaneously, fuses in different 
phases are independent of one another in existing designs, 
and fault clearance may be prolonged by the blowing of 
only one phase in the first instance. 

The rupturing capacity of circuit breakers has increased 
in the last few years, those for the grid having a ruptur- 
ing capacity of 1,500,000 kVA. Tests on 132-kV fuses 
have been made recently and a short-circuit kVA of over 
900,000 was cleared rapidly and effectively ; 11-kV fuses 
are designed to deal with a fault of 100,000 kVA. 

Various well-known means have been tried for suppress- 
ing the arc in the circuit breaker. Oil, finely divided and 
chemically treated quartz, mica dust, and carbon tetra- 
chloride are among the media in use in the high-tension 
fuse for this purpose. With a good design of fuse, the 
time to clear a fault is less than with a circuit breaker. 
As with the circuit breaker, it is the aim in fuse design to 
reduce the arcing time to a minimum, with minimum 
circuit pressure rise. 

While circuit breakers require periodical overhauling 
and inspection to ensure correct operation, fuses may be 
left without attention, and should operate correctly after 
a long interval of time. The capital cost of a circuit 
breaker is far in excess of that of a fuse equipment for 
similar duty. From statistics available, fuse renewals 
cost about 6 per cent. per annum of the total capital outlay. 
Fuses are not practicable where accurate and definite 
discrimination is required, but for the clearance of faults 
on branch lines or short radial feeders they form a cheap 
and effective form of protection. 








Arc welding was used throughout the erection of a 
6,000,000-gallon water tank in Milwaukee, Wis., said to 
be the largest steel tank ever constructed. There is not a 
single rivet in the entire shell. After the tank bottom was 
assembled and welded, plates for the walls were set up by 
crawler cranes, the first row welded to the bottom, and 
each row welded as erected. The bottom was made of 
Zin. sheets, the first row of the sides was 1 fin. plate, and 
each successive row of sheets was slightly thinner than the 
previous one, in order to allow sufficient room for a satis- 
factory welding head on both sides. The tank is about 
165ft. in diameter, 37}ft. to the eaves, and 57ft. to the 





peak. More than 700tons of steel were welded on 
this job. 
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The Aluminium Industry in 
Scotland.* 
By GEORGE BOEX, B.Sc. (Eng.). 


Methods of Production—The methods of production 
described in this paper are those followed by the British 
Aluminium Company, which started operations at Foyers 
in Inverness-shire, at Greenock, at Larne (County Antrim, 
Northern Ireland), and at Milton (Staffordshire), in 1896, 
but it can be said that in general these methods are 
broadly the same ag those of other manufacturers of the 
metal. 

The production of aluminium can be divided into five 
distinct sections :—(1) Mining the ore. (2) Chemical 
treatment of the ore to obtain pure aluminium oxide 
(Al,0,)—alumina works. (3) The preparation of the carbon 
electrodes and carbon linings of the reduction furnaces— 
carbon works. (4) The reduction of alumina by molten 
electrolysis and the production of virgin aluminium— 
reduction works. (5) The fabrication of sheets, strip, 
extruded sections, wire, &c., in pure or alloy form—rolling 
mills. 

Mining.---Although there is probably more aluminium 
ore in the crust of the earth than that of any other metal, 
yet for economic reasons it follows that the most suitable 
ore only is used. This is bauxite, containing some 55 per 
cent. of alumina, the remainder being ferric oxide, silica, 
and smal] quantities of other impurities and combined 
water. The bauxite ore reserves of the British Aluminium 
Company are situated in the South of France, the Gold 
Coast, and in British Guiana. Deposits occur in other 
parts of the world and of the Empire, including India. 

Alumina Works.—Since the ore has to be shipped to 
this country from overseas, it follows that these works 
should be adjacent to a port which can deal with vessels 
of from 5000 to 10,000 tons. The chemical process demands 
large quantities of steam so that cheap coal is necessary. 
There must also be a good supply of water of suitable 
quality, and, finally, it must be possible to dispatch the 
alumina economically to the various reduction works. 

The Burntisland Works are placed close to the vast Fife 
coalfield, and the harbour deals satisfactorily with the 
incoming ore and with the outgoing alumina intended for 
the reduction works of the subsidiary companies in 
Norway just across the North Sea. It is also well placed 
for rail transport of the alumina powder by tank wagon 
to the Lochaber factory at Fort William, Inverness-shire, 
belonging to the associated company, the North British 
Aluminium Company. 

The Larne, Northern Ireland, works were started many 
years ago using a local deposit, but had to abandon its 
use. The works are well placed to receive ore from over- 
seas, and to send the alumina by water to the reduction 
works on the western seaboard of Scotland at Kinloch- 
leven, Lochaber, and Foyers, the last on the Caledonian 
Canal. The company’s steamers load the alumina at 
Larne, deliver it to the three factories in Scotland, then 
take the metal south to Runcorn for the rolling mills, 
and afterwards pick up soda ash and other chemicals 
necessary for the Larne alumina works, and thus complete 
the triangle. 

Carbon Works.—The electrode production is at present 
concentrated at Kinlochleven, where the wharf can 
accommodate vessels bringing petroleum coke from the 
United States, shale oil coke and special coal coke from 
Glasgow and district, all of which materials are used in 
the production of the carbon electrodes. In addition, 
supplies of fuel from Glasgow are needed for the electrode 
baking furnaces. It should here be mentioned that the 
electrodes are consumed in the reduction furnaces, and 
any mnpurities in the ash of the carbon materials find 
their way into the aluminium. The ash consists principally 
of iron and silica oxides, which are impurities, and alumi- 
nium oxide, which is not objected to. It will be seen, 
therefore, that every care has to be taken in purchasing 
suitable raw materials and in handling these materials 
in such a way that they do not pick up impurities en route. 
The carbon works at Kinlochleven supply the local reduc- 
tion works as well as those at Foyers and Lochaber. 
At the same factory the carbon linings for the reduction 
furnaces are also produced. 

Reduction Works.—The metal aluminium can be made 
economically only by the use of electric power. The 
process is an electrolytic one, and direct current is required 
in large quantities, some 26,000 kilowatt-hours being 
necessary in one way or another for the production of 
1 ton of aluminium from alumina. It can be said that the 
reduction works are the pivot on which the whole industry 
revolves. Cheap power is indispensable, and a hydro- 
electric system is the cheapest way of supplying the power. 
The capital costs involved in a hydro-electric supply are 
very great, but the running costs relatively small. In the 
case of the British Aluminium Company, the current is 
generated where it is used, and there are no transmission 
lines or conversion from alternating to direct current, 
with the usual losses. It will be realised that it is not an 
easy thing to find the combination of a cheap steady 
supply of power, low costs of transport, a suitable factory 
site, and the necessary labour, housing, &c. 

The first reduction works in Great Britain were erected 
at Foyers in 1896 on the Caledonian Canal, about 20 miles 
from Inverness, where some 5000 kW of power generating 
plant was installed. By 1909, due to the initiative of 
Mr. W. Murray Morrison, managing director of the British 
Aluminium Company, the Kinlochleven Works were at 
work with 23,000 kW installed, and 1930 saw, with the 
installation of 33,000 kW of plant, the completion of the 
first stage of the Lochaber Works of the associated com- 
pany, the North British Aluminium Company. Work is 
pro ing now on the civil engineering side of the second 
stage, and when the whole development is completed, 
Lochaber will have an installation of some 120,000 H.P. 

Rolling Mills.—The rolling mills receive their supplies 
of metal from the reduction works and convert it into 
fabricated forms, such as sheets, strip, foil, and circles for 
household utensils, extruded sections, powder for paint, 
and granulated aluminium for the steel industry and for 
the production of special pure metals, and rod and wire 
for electrical purposes. 





*The Institution of Mechanical Engineers.—Edinburgh 
Summer Meeting, May 30th.—Abstract. 








In these finished forms the metal, packed in cases, is 
bulky and transport costs are relatively heavy, so the 
rolling mills are placed where suitable labour and other 
requisite conditions are to be found and in reasonable 
proximity to centres of consumption or export harbours. 
The company’s rolling mills are situated at Warrington, 
Lancashire, and at Milton, near Stoke-on-Trent, Staf- 
fordshire. 

The industry has relatively few by-products. Several 
forms of aluminium oxide are, however, sold, some for 
abrasive purposes, others to the aluminium sulphate manu- 
facturers and for use in the pottery and chemical trades. 
Another by-product produced at the alumina works is 
red oxide, a ferric oxide paint powder which is both 
economical and cheap and excellent for the preservation of 
steelwork, &c. 

In concluding this review of the general organisation of 
a company producing aluminium it is worth noting that 
in one way and another some 15 tons of material have to 
be transported for each ton of aluminium produced. 
Apart from the ore and alumina, a considerable proportion 
of the tonnage is represented by coal, emphasising the 
necessity of placing the works at suitable locations from 
the point of view of coal supplies. Approximately 5 tons 
of fuel are used to produce 1 ton of aluminium. 


ALUMINA WoRKs. 


The Bayer process for the production of aluminium 
oxide, Al,O;, is the most widely used, and is that followed 
by the British Aluminium Company at Burntisland. 

Process.—The process is started by grinding the bauxite. 
Within limits the finer the product the better is the effi- 
ciency of the next step in the process. Grinding is carried 
out, if possible, without recourse to preliminary drying, 
since this is costly. The next stage involves the mixing 
of the bauxite powder with caustic soda liquor. Very 
careful weighing has to be done and the correct strength 
of liquor used. The mixture is then pumped to the 
digesters or “ kiers.”’ 

During the period of digestion or “‘ kiering,” solution of 
the alumina content of the bauxite takes place with the 
formation of sodium aluminate, leaving in solid form the 
impurities, including ferric oxide, silica, and titanium 
oxide. The contents are heated and agitated continuously, 
and the ratio of soda to alumina has to be such that no 
separation of the latter takes place at this stage. 

When digestion is complete the contents of the kiers are 
blown into tanks, and from them—at the correct tempera- 
ture and diluted in strength—the liquor is pumped to the 
filter presses. From the presses, the red mud is’scraped 
off into chutes, and is then diluted to a slurry and run 
away to either the red oxide production plant or to a 
* slobland.” If the operations have been carried out 
correctly, the sodium aluminate liquor should contain 
but the smallest traces of silica, ferric oxide, and other 
impurities, and it can be run into the decomposer tanks, 
care being taken that no separation of the alumina content 
occurs. 

The action of the decomposers is interesting, and is based 
on the discovery of Bayer, that if, under correct conditions 
of strength and temperature, a solution of sodium alumi- 
nate is properly agitated with “‘ seed ’’ aluminium hydrate, 
the alumina in the sodium aluminate solution will separate 
out, leaving a soda liquor containing but a small per- 
centage of alumina in solution. 

It will be clear that very careful control of temperature 
and strength of solution is necessary here, to obtain the 
maximum extraction and the correct size of “seed” to 
produce alumina of the grain size suitable for the reduction 
furnaces. It takes some 100 to 120 hours for the complete 
eycle of decomposition of the solution, during which time 
the temperature is allowed to drop at a predetermned 
rate. 

The contents of the decomposers are pumped to plate 
filter presses, but sufficient aluminium hydrate is left in 
the decomposer to act as seed to attack the next lot of 
sodium aluminate liquor. The filtering operation pro- 
duces a cake of Al,O, plus combined water, and it is neces- 
sary to wash very thoroughly the hydrate cake whilst 
in the presses by means of fresh water under pressure to 
remove adhering soda which otherwise represents a waste 
and an impurity. 

The soda liquor and a portion of the washing water 
containing soda are pumped to the evaporation plant, 
where the caustic soda liquor is concentrated to the 
strength necessary to attack the bauxite at the start of 
the process. A make-up of caustic soda is n , as an 
amount combines with the silica, caleium oxide, and other 
impurities present in the original bauxite and is lost in the 
red mud stage. The loss depends principally on the silica 
content of the bauxite. The make-up of caustic soda is 
supplied by means of soda ash, which is causticised on site 
and added to the strong liquor from the evaporators. 

The aluminium hydrate cake from the filter presses 
contains, in addition to chemically combined water, a 
considerable quantity of free water. This can be reduced 
by a further filter press operation and the hydrate is then 
ready for sale to the manufacturers of aluminium sulphate, 
&c. The hydrate is sold usually on the basis of 52 per 
cent. Al,O;, the balance being water. 

For the production of aluminium, pure non-hygroscopic 
alumina containing no chemical water is required, and a 
calcination process is nec It should here be 
remarked that careful attention is required to ensure, not 
only the correct size of the alumina particle, but also the 
proper specific gravity of the material, as the results 
obtained in the reduction furnaces are dependent on these 
qualities. 

The alumina as it goes into the rotary calciner is in the 
form of hydrate and a temperature of about 1300 deg. 
Cent. is necessary to remove all combined water and to 
produce an alumina which is non-hygroscopic and which 
has a specific gravity averaging about 3-9. The material 
as it issues from the cooler of the rotary furnace is either 
bagged for dispatch overseas or is conveyed to a large 
bunker for subsequent transport in bulk by tank wagon to 
the Lochaber Works 

By-products.—There is only one by-product from the 
alumina industry and that is the red oxide. This material 
as it comes from the presses is taken to a special depart- 
ment, where it is retreated and rot rw Ts cats be sold 
in this re-pressed state, but it is difficult to handle, as it 
is in the form of a stiff clay-like cake containing about 
40 per cent. of moisture. It is very cheap, and is mixed 








with clay for the manufacture of red bricks or material 
which requires a colouring agent. 

If this red cake is fed to a suitably designed rotary 
calcining furnace all the moisture is driven off, the colour 
changes somewhat, and a material is produced known as 
lump. There is a very wide and extensive market for this 
form, as it is comparable with natural red oxides of similar 
ferric oxide content, namely, about 60 per cent.- It is 
mixed with more expensive oxides to produce colours of 
varying shades and qualities, and this mixing is best 
carried out by colour grinders before actual grinding takes 
place so as to ensure thorough blending. 

The calcined lump, if ground relatively finely and suit- 
ably packed, can be sent out to colour makers. and can be 
used in this form by the simple addition of the usual 
medium. In many cases it is reground by customers and 
produces a finer quality red oxide, having very good cover- 
ing and preservative qualities. 


CaRBoN WoRKS. 


Until a few years ago the electrodes used in the 
aluminium reduction furnaces were made in nearly all 
cases from petroleum coke from the United States and 
from shale oil coke produced in the Glasgow district. These 
cokes were hard with a black sponge-like appearance and 
contained less than 1 per cent. ash and had a volatiie 
content of 7 per cent. to 9 per cent. With the development 
of the “ cracking ” process for the production of light oils 
the quantity of suitable coke available from the United 
States has decreased, while it is preferable not to have to 
buy from foreign countries if this can be avoided. The 
total production of coke from the Scottish oil industry 
has been taken for many years by the British Aluminium 
Company, but owing to the quantity available diminishing 
steadily year by year it represents now but a small per- 
centage of the tonnage required for electrode production. 

Anthracite has been, and is still being, used to some 
extent. It can be obtained from South Wales with 2 per 
cent. to 3 per cent. ash and a volatile content of 7 per cent. 
The anthracite is hand-picked in the sense that only the 
good pieces are picked from the belts and used, whereas 
in ordinary hand picking poor material is picked out and 
the general run passes on to the consumer. 

To produce electrodes it is necessary to eliminate all the 
volatile content in the carbon materials, and therefore 
cokes and anthracites containing from 7 per cent. to 9 per 
cent. volatile matter will, after the devolatilisation process, 
have an increased percentage ash content, due not only 
to the loss in weight of the volatile matters driven off, but 
also to the loss of carbon which takes place at the high 
temperatures necessary to complete the devolatilisation. 

A solution of the problem was found in the “super” 
coke produced by William Baird and Co., of Glasgow, and 
Pease and Partners, of Darlington. These firms installed 
specially a flotation treatment plant, and by selecting the 
best coal seams they have succeeded in obtaining coke 
containing under 1-5 per cent. of ash, and occasionally, 
with rather special material, as little as 1 per cent. of ash ; 
and as the volatile content is also under | per cent. there 
is no further increment of ash content as no devolatilisation 
treatment is necessary at the carbon works. The material 
is not ideal for electrode manufacture, but by suitable 
blending with other cokes it is used to a very considerable 
extent. 

One of the most promising raw materials for electrode 
manufacture is coke made by the coking of pitch. This 
pitch coke is produced in the United States and in Ger- 
many. In the latter country it is made in a modified form 
of horizontal coking retort and it forms a very valuable 
material, low in ash and volatile content, hard, and having 
certain qualities which ensure its use in the aluminium 
industry. The pitch-producing industries in our own 
country suffer from fluctuations; pitch is either very 
cheap or, when trade is bad in the iron-producing centres, 
it is expensive and difficult to obtain. When coking pitch 
in properly designed plant the recovery is about 60 per 
cent., apart from by-products, and it would appear to be 
the case that greater stabilisation of prices for pitch and a 
satisfactory income from pitch coke would be obtained if a 
centralised pitch-coking establishment were set up. There 
is not only a market in this country, but there is also a 
possibility of sales to other aluminium-producing countries, 
since the coke is made for the specific purpose of producing 
electrodes. Germany is working definitely in this direc- 
tion, as it is realised there that over-production of pitch 
will occur when trade improves generally. 

Apart from the solid carbons mentioned above, 4 
** binder” is nec , and either this will consist of a 
special soft pitch or the electrode maker buys pitch and 
tar to his specifications and blends them in accordance 
with his requirements. 

In the case of cokes containing more than | per cent. 
volatile matter, the devolatilisation or calcining process 
will necessitate special ovens or the operation can be 
carried out in vertical shaft furnaces supplied with an 
air blast. In this case, weighed quantities of coke enter 
at the top, and the discharge is controlled by suitable 
moving slides from which the coke passes to coolers 
so as to keep the losses to a minimum. In this type of 
unit the losses are rarely under 15 per cent., of which 
7 to 9 per cent. represent the volatile content, some 3 to 4 
per cent. the loss in weight due to water driven off, and 
the remainder carbon, which is burnt by the air blast. 
The waste heat gases are drawn off and pass into a Bone- 
court waste-heat boiler, where steam is generated to be 
used in other parts, of the process. 

When no calcining treatment is necessary a drymg 
process is followed, as no trace of moisture: must remain 
in the materials. Moisture would be injurious from two 
points of view. It would prevent the binder from making 
proper contact with the particles of carbon, and in the 
baking stage it would be converted into steam and swell 
the electrode, thus rendering it useless. 

The actual drying treatment is not an easy one, since 
allowance has to be made for up to 10 per cent. of moisture, 
which should be reduced to one-tenth of 1 per cent. In 
addition, dust losses must be kept to the minimum. 
Users of powdered fuel encounter this problem and tackle 
it by means of a combined grinding, air-drying, and air- 
separation plant, but in the case of electrode production 
the correct grading of ‘the solid particles which are used 
is very important if a hard, dense electrode is to be pro- 
duced, whereas the powdered fuel users require only a 
fine, even grade of product. For this reason carbon 
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drying is carried out usually after rough erushing of the 
material only, and whilst it is still relatively big. 

Following this stage either of calcination or of drying, 
blending of the various cokes takes place and the addition, 
in some cases, of butt ends of electrodes returned from the 
reduction furnaces. The materials are stored in bunkers 
and are drawn off and weighed before going to the grinding 
units, which consist either of pan mills with perforated 
plates through which the material is discharged—the 
diameter of the perforations being adjusted to suit the 
various materials used—or runner mills, or ball mills. 

Weighing takes place at various stages of the process, 
before and after calcination, and before grinding, so that 
not only are losses known, but the correct proportions 
of the various materials can be arranged. 

Following the grinding comes a further quick-drying 
stage in case moisture has been picked up in stock bunkers, 
and mixing then takes place in steam-heated mixers of 
the Pfleiderer type. These mixers hold some 600 Ib. at 
a time, and when the material is hot the binder is added 
in weighed quantities ; mixing continues until the appear- 
ance and feel of the mixture is judged to be correct by 
the foreman. The contents are then tipped into edge 
runners or “ pugging ” mills, where the mass is thoroughly 
kneaded. The edge runners have two rollers weighing 
4 tons each, and revolve at about 16 r.p.m. The tempera- 
ture of the material is in the neighbourhood of 100 deg. 
Cent. when it is ready for the pressing operation. 

The binder is prepared at Kinlochleven by melting 
pitch and mixing in certain proportions with tar. After 
mixing the binder is transferred to steam-heated vessels 
and is drawn off through steam-jacketed pipes to the cocks 
placed near the mixing units. 

The mixture is discharged from the pugging mill into 
a bogie which takes it to the press in action. The quantity 
necessary for one electrode is weighed in a scoop-shaped 
container from which the contents can be tipped into the 
press container. 

The electrodes used in the aluminium reduction furnaces 
are small, the sizes varying from 10in. by 10in. by 12in. 
high to a cube of about 17in., the dimensions depending 
on the size of furnace and on the opinions of the officials 
of the different companies. The life of the electrodes 
in the furnace is short—seven to twelve days only— 
so that many thousands of electrodes are needed per year. 
A portion of the electrode is not consumed and is returned 
to the carbon factory, where it is ground and used for 
the production of new electrodes. Apart from the produc- 
tion of electrodes, the factory has to provide carbon paste 
and carbon powders suitably graded for Kinlochleven 
and the other reduction works to enable them to prepare 
the linings of reduction furnaces. 

The final act in the preparation of the electrodes is 
that of baking. At the outset all the volatile matters 
were extracted from the solid constituent of the electrodes, 
but there has been added from 16 to 20 per cent. of 
binder made of tar and pitch ; during the baking operation 
about 50 per cent. of this binder will be coked and the 
balance driven off; in other words, the baked electrodes 
will weigh about 10 per cent. less than in the “ green ” 
or unbaked stage. 

The baking ovens are large brickwork erections, either 
above ground with openings in the side walls to the 
chambers, or, alternatively, sunk so that the top is approxi- 
mately level with the floor, in which case the electrodes 
are lowered into the cells. The heat is transferred through 
the cell walls of refractory brick to the electrodes, and 
the gases travel steadily round the furnace in a ring, the 
supply of producer gas being moved forward at fixed 
intervals of time. It takes from start to finish some 
twenty-one days to bake electrodes. The actual baking 
operation starts with the arrival of truck loads of green 
electrodes, which are lowered into the cells by means of 
an overhead travelling crane fitted with long tongs. A 
cell is 90in. deep by 75in. long and 20in. wide. As the 
filling in of electrodes takes place, carbon packing powder 
is poured in and around them in such a manner that each 
electrode is surrounded by a layer of powder. When the 
cell is filled a concrete lid is placed over it, and according 
to the position of the cell vis-a-vis to the firing point there 
will be a gentle preheat as the waste gases pass along the 
outside walls. As the firing moves along there will be 
an increase in heat until the time comes to receive the 
burning mixture of producer gas and preheated air. As 
the firing passes on, the outer walls of the cells are swept 
by the air which has been admitted from behind and 
which will pick up heat by passing around the hot cells. 
The air naturally cools the cells gradually until they 
are cold enough to allow the lid to be taken off. The 
packing powder is sucked out and the electrodes are lifted 
out by tongs on an overhead crane. They are then placed 
on a roller conveyor which takes them to the store ready 
for use, except that adhering packing powder has to be 
eleaned off. A furnace of the type described will bake 
130 tons of electrodes per week. 

An average grade of anode electrode will contain about 
1 per cent. of ash, of which about 25 per cent. will influence 
the purity of the meta] when the electrode is used. About 
-6 tons of electrodes will be used to produce 1 ton of 
aluminium, so the total metallic impurities contributed 
by the electrodes will be of the order of 0-15 per cent. 

RepvuctTION Works. 

As already stated, there are three factories producing 
aluminium in Scotland, and as the methods followed are 
similar, it will be sufficient to describe the working of 
the Lochaber plant. A description of the civil engineering 
works in connection with the First Development of the 
Lochaber Scheme will be found in a paper by W. T. 
Halcrow,* engineer to the company for the civil engineer- 
ing work. 

The furnace room of the Lochaber plant is 700ft. long 
by 120ft. wide, and has a maximum height of 47ft. It is 
divided into two bays, in each of which are placed the 
furnaces. Three 2-ton overhead cranes work in each bay, 
and are used for the movement of the electrodes into and 
out of the furnaces, for the lifting away of molten alumi- 
nium, and for the miscellaneous work in connection with 
the erection of furnaces, &e. Two 3ft. gauge tracks run 
down each bay, and are connected with the other buildings 
and with the general railway system, which includes 

* Proe.,”’ Inst. C.E., 1930-31, Vol. 231, p. 31. See also THE 
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some 25 miles-of track running right through to Lochs 
Treig and Laggan, and a |-8-mile track running to the 
specially. built pier. All internal factory transport is 
hauled by electric battery locomotives, petrol and steam 
locomotives being used for outside work. 

The L..and N.E. Railway sidings run into the factory 
at three points, namely, at the fitting shops, power-house, 
and to the alumina handling plant. The latter receives 
the tank wagons from Burntisland, the alumina discharg- 
ing from the valves of the wagons into a receiving hopper 
below rail level, from which the material is conveyed 
horizontally to the boot of an elevator. This elevator 
discharges on to a horizontal belt conveyor some 120ft. 
in length. Thence the material can be discharged at 
various points into the storage bunker, which runs across 
the furnace room in the middle of its length. This large 
overhead bunker holds up to 1500 tons of alumina. The 
alumina reaches the furnaces by means of walking cranes 
running behind the furnaces in each bay. These are fitted 
with small hoppers, so that the operator bringing the 
crane under the main alumina hopper can fill it easily and 
proceed when required to any furnace to feed a fixed 
quantity of alumina. Light signals are fitted to each 
furnace, which automatically indicate that a supply of 
alumina is required. 

The electrolytic process by which aluminium is made 
depends on the solution of alumina in an electrolyte. 
A furnace is made of a rectangular reinforced steel plate 
box, 14ft. long by 12ft. broad by 3ft. high. It is lined on 
the bottom and the sides with heat-insulating material, 
and with either carbon blocks or carbon mixture, which is 
rammed in by pneumatic hammers in such a manner as to 
form a rectangular bath. If carbon mixture is used, then 
a prebaking operation has to take place before the furnace 
can be put into circuit. In the carbon of the bottom are 
embedded steel bars which issue from the sides of the 
furnace, and are connected to flat aluminium bars carrying 
away the current to the next furnace. A furnace can be 
short-circuited quickly by dropping lengths of flat bar 
into the top of the rising conductors. 

In operation the bath is filled with molten electrolyte, 
and the anode blocks, which are the electrodes referred to 
earlier in the paper, are immersed in this electrolyte. 
The electrolyte used is cryolite, which is a double fluoride 
of aluminium and sodium ; theoretically, no decomposition 
or consumption of this material takes place, but in actual 
practice there is a loss of the order of 6 per cent. of the 
weight of aluminium produced, and this loss has to be 
made good by addition of eryolite in powder form to main- 
tain a constant volume of electrolyte. The anode carbon 
electrodes have vertical flat aluminium stems which are 
clamped to an anode beam or chassis, and by means of 
gearing the beam can be moved up or down so as to main- 
tain the correct distance between the underside of the 
anodes and the layer of molten aluminium which will be 
deposited on to the carbon bottom, and which will lie 
as a layer under the molten electrolyte. The current 
passes in through the anodes, and the carbon bottom of the 
bath forms the cathode. 

The heat necessary to keep the contents of the bath 
molten is supplied by the ohmic resistance of the anode 
and cathode carbon, and more particularly by the resist- 
ance of the electrolyte. It will be clear that variations in 
power input, or alterations in the height of the layer of 
electrolyte, will cause changes in the heat conditions of the 
furnaces and particularly in the electrolyte. The tempera- 
ture at which the furnaces work is controlled, according 
to electrolyte and other conditions; between 930 deg. and 
1000 deg. Cent. These temperatures are some 50 deg. 
only above the point at which constituents of the ¢lectro- 
lyte start to freeze. The overall voltage of a furnace is 
between 5 and 6 volts, and the large units take 40,000 
ampéres. 

The reaction which takes place consists in the oxygen 
of the alumina combining with the carbon of the anode 
electrodes to form CO and CO,, which pass off to the 
atmosphere, whilst simultaneously the aluminium is 
deposited, as mentioned above, in a molten condition on 
the carbon bottom. The anodes are therefore consumed 
at a relatively fast rate, since they take part in the reaction. 
At fixed intervals of time the supply of Al,O, in the bath 
becomes exhausted, resulting in the “ anode effect,” 
when the resistance of the bath increases greatly and 
voltages of 20 to 30 are reached. When a fresh supply of 
Al,O, is given to the bath the voltage drops to normal. 
There is always one charge of alumina lying on the crust 
of electrolyte between the anodes, and this is broken into 
the bath when the anode effect takes place, a further 
charge being placed on the new crust, which quickly forms. 

The output from a furnace is from 80 to 85 per cent. of 
the theoretical amount, which should be produced by 
electrolysis, and the yield will decrease as a furnace ages. 
The life of a furnace will be from two to four years, after 
which it is taken out of circuit and rebuilt with a new 
carbon lining. 

A sample of aluminium is taken by dipping every 
twenty-four hours and a quick analysis made, so that the 
tapping of the furnaces can be regulated in such a manner 
that the desired purity of aluminium can be arranged by 
blending in mixing furnaces to which the aluminium is 
transferred. The tapping of the reduction furnaces, 
which takes place either daily or bi-weekly, is carried out 
by drilling a hole through the plug in the tuyére. The 
molten aluminium as it flows out is run into a large pot. 
The difference in the densities of the electrolyte and the 
metal is very small, but is sufficient to ensure that the 
molten aluminium lies as a layer under the electrolyte 
to a depth of several inches, and the amount drawn off 
into the pot is regulated to prevent electrolyte from coming 
out with the metal, and is fixed by the knowledge of the 
amount which the furnace will have produced since it was 
tapped previously. 

When the tapping is complete, the pot is lifted out by 
crane from the recess in the floor in front of the tuyére, 
placed on a truck, and the metal delivered in molten con- 
dition to the mixing furnaces. 

The purity of the aluminium produced will be from 
99-2 per cent. to 99-8 per cent., dependent on the quality 
of the electrodes, alumina, and cryolite, and on the care 
taken in the furnace room, since impurities can be picked 
up easily. For different purposes, different grades of 
aluminium are For example, for electrical purposes 
metal of the order of 99-6 per cent. purity with a low 
silicon content gives the best conductivity, whereas for 





casting or rolling purposes a lower purity containing rather 
more iron is best. 

Apart from the production of pure aluminium, certain 
alloys, such as those containing 13 per cent. of silicon, 
8 per cent. of manganese, &c., are produced in the reduc- 
tion furnaces, and, by suitably blending in the mixing 
furnaces, other alloys are produced ready for use by the 
customer or are sold in the form of hardener alloys. 
The latter are diluted with other alloying material, and 
with pure aluminium to form some of the more complex 
alloys whose use is growing. 

Although the shop where remelting and casting into 
solid form takes place is known as the refinery, yet, 
generally speaking, refining of aluminium does not take 
place. It can be refined, but it is neither economical nor 
necessary for commercial purposes. The degree of purity 
of aluminium produced to-day is ample for all purposes, 
but particular care is taken to ensure that the purity is 
in keeping with the purpose for which the metal is required. 








THE INSTITUTION OF MINING ENGINEERS. 


THE summer meeting of the Institution of Mining Engineers 
will be held at Edinburgh from Wednesday, July 12th, to 
Friday, July 14th, 1933. On Wednesday, the Lord Provost 
will extend a welcome to the visitors. The following papers 
will be discussed :— 

“Investigation of Mining Subsidence at Barbauchlaw Mine, 
West Lothian,’ Professor Henry Briggs, and Dr. William 
Ferguson. 

“A Miners’ Gas-measuring Electric Lamp, Professor W. M. 
Thornton. 

Interim report of the ‘ Lighting in and about Mines ”’ (Joint) 
Committee. 

“The Application of Metal Sheets for Surveying Plans,” 
Messrs. R. McAdam, John 8S. Reid, and James K. Templeton. 

At 8.30 p.m. the Lord Provost and the Lady Provost will 
hold a reception at the Edinburgh College of Art. On Thursday 
morning at 9.30 a.m., the members will visit the mines and works 
of Scottish Oils, Ltd., or the Mary Pit, Lochore, the Kelty 
power station, the Central Offices and the workshops of the 
Fife Coal Company, Ltd., or the Michael and Wellesley Collieries 
of the Wemyss Coal Company, Ltd. The Institution dinner 
will be held in the evening at the North British Station Hotel 
at 7.30 p.m. Arrangements for other visits have been made. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

ARMSTRONG-SAURER COMMERCIAL VEHICLES, Ltd., Thames 
House, Westminster, S.W.1, have appointed Mr. P. W. McGuire 
as managing director, dating from May 25th. 

UNDERFEED STOKER Company, Ltd., informs us that an agree- 
ment has been concluded between the company and Mr. Henry 
D. Waldram, an H.M. Portsmouth Dockyard official, to sell 
and manufacture a special form of wagon-tipping apparatus. 

CRAVEN BroTHERS (MANCHESTER), Ltd., advise us that they 
have completed arrangements under which A. C. Wickman, 
Ltd., Coventry, will be responsible for the sale in the whole of 
}reat Britain, Northern [reland, and the Irish Free State, 
of ‘ Craven-Rigid ’’ milling machines, and a number of other 
special duty high-production machines for the manufacture of 
motor car components, &c. 








CATALOGUES. 


PorN AND DuNnwoopy, Ltd., 72-78, Fleet-street, 1.C.4.— 
Catalogue of electric lifts. 

Gwynnes Pumps, Ltd., Hammersmith, W.6.—Descriptive 
pamphlet of the R.C. type pump. 

Founpry Egqvurement, Ltd., 15, Victoria-street, S.W.1. 
Publication on moulding machines and accessories. 








ANGLO-GeERMAN TRADE.—An Anglo-German Trade Associa- 
tion has been formed in London. It possesses an Advisory 
Council and an Advisory Committee, which comprises experts 
from all representative trades and industries. Among the 
members of the Advisory Council are: Sir John Sandeman 
Allen, Mr. Alan E. Chorlton, Sir Philip Dawson, Major-General 
the Hon. Sir Newton J. Moore, Major R. Beaumont Thomas, 
and Sir William Wayland. Further particulars may be obtained 
from the offices of the Association at 3, Gordon-square, London, 
W.C.1. 

British AssociaTion.—The annual meeting of the British 
Association for the Advancement of Science will be held at 
Leicester from September 6th to 13th, 1933. Sir Frederick 
G. Hopkins will deal with ‘‘ Life in its Chemical Aspects ”’ 
in his presidential address. Evening discourses will be given 
by Sir Josiah Stamp, ‘Economic Science,” and Professor 
J. F. Thorpe, ‘‘The Work of the Safety in Mines Research 
Board.” Evening receptions and excursions will be arranged. 
Addresses and discussions will take place on the following 
subjects :—‘‘ Industrial Physics”; “The Chemistry of the 
Tanning Process”; ‘‘ Structures of some British Coalfields ” ; 
“The Possibility and Desirability of Greatly Increasing the 
Production of Gold’’; ‘‘The Mechanical View of Life” ; 
“Regional Planning’; “The Gold Standard’; “ 
Experiences in Mechanical Engineering” ; “Noise”; ‘‘ The 
Development of a National Educational System”; ‘The 
Cultural Value of Science”; ‘‘ Chemistry and Agriculture ” ; 
‘* Land Drainage Problems.” 


HoupEN anp Brooke, Lro.—In an illustrated brochure 
designed principally to show the variety of industries in which 
their products are employed, Holden and Brooke, Ltd., include 
a short history of the firm. Between sixty and seventy years 
ago Harry Holden and Robert Brooke were ‘prentices with 
Sharp, Stewart and Co.in Manchester. In 1883, Holden founded 
the Broughton Manufacturing Company at Salford, which 
made small gas engines, locks, automatic sweetmeat delivery 
machines, and machine tools. To him came Brooke and a new 

artnership under the name of Holden and Brooke was estab- 
ished. Itis interesting to note that James Gresham, of ham 
and Cravens, Ltd., and James Metcalfe, of Davies and Metcalfe, 
Ltd., also served their time with Sharp, Stewart and Co. Very 
soon after the partnership Holden and Brooke set about. the 
improvement of the Giffard injector, and in 1890 Brooke 
patented the “‘ One-movement ”’ design, which survives to this 
day. In 1887 the firm became a limited company, and began 
to take up other steam specialities and made such progress 
that ten years later it removed from Salford into larger works 
at West Gorton. In 1909 Mr. Robert Brooke’s elder son, 
Geoffrey, joined the firm, and its interests were extended to 
include centrifugal pumps. In 1929 Robert Brooke died in 
his seventy-second year, and Mr. Harry Holden, his co-founder, 
took on the chairmanship with Mr. Geoffrey Brooke as managing 
director. 


Some 
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Markets, Notes and News. 


are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of prices of the materials mentioned below will 


f.o.b. steamer. 


Steelmakers and Steel Merchants. 


The process of reorganising the British steel 
industry in accordance with the scheme which the National! 
Committee presented to the Import Duties Advisory Com- 
mittee is proceeding, and meetings have been held lately 
to discuss the various readjustments. Amongst the pro- 
posals put forward is one directed to curtail sales to mer- 
chants in the Midland and Southern joint area. In this 
proposal the manufacturers would sell to consumers direct, 
however small the quantity, and would avoid selling to 
merchants. The necessary support, however, was not 
forthcoming, and it is understood that another suggestion 
is under consideration that the steelmakers sell only to a 
selected list of merchants. This naturally has aroused 
apprehension in the merchant trade, although the stock- 
holding merchants will not be affected, as special arrange- 
ments have been made for them. How far the steel 
merchants’ trade will be upset depends upon the nature 
of the scheme which is eventually evolved, and upon the 
number of merchants included in the list. Even then it 
may prove that the steelmakers as a body will decline 
to agree to the suggestion, since it is certain that many of 
the makers would be reluctant to disturb old-established 
business associations. The proposal also that consumers 
of semis should take their supplies from certain makers 
in the district in which their works are situated has aroused 
opposition in some cases, and is still being discussed. It 
is understood that under the new reorganisation scheme 
export merchants will be supported, or at least those who 
are approved by the steelmakers. 


The Cartel’s New Sales Policy. 


Interest in the Continental steel market is 
centred upon the initiation of the new policy of the 
European Steel Cartel on June Ist. The Cartel Executive 
declares that the sales offices or comptoirs will commence 
vperations according to schedule; but it is doubted if 
the national organisations of the countries associated in 
the Cartel will be sufficiently advanced to enable an 
effective start to be made. It seems probable, however, 
that some at least of the five remaining comptoirs—the 
hoop comptoir is already functioning up to a point—will 
open their doors on June Ist. Great secrecy has been 
maintained by the Executive, and even the leading officials 
of important Continental works have been kept in the 
dark regarding the moves which have been planned. It 
is currently reported that the new sales offices will only 
quote c.i.f. prices, and that these will vary according to the 
market to which the steel is to be sent. This is the policy 
adopted by the Continental Hoop Comptoir; but the 
experience of this organisation must have caused the 
Cartel Executive some misgiving. No sooner had it 
commenced selling than it was discovered that c.i.f. 
quotations in the British market were impracticable, 
owing to certain Customs regulations regarding the 
assessing of the import duty and also that difficulties 
regarding income tax might result. Similar obstacles 
will exist in regard to other steels sold in this way. 
It seems likely, therefore, that the system will be varied 
for British buyers or that the Continental makers will, 
to all intents and purposes, abandon the British market. 
In the case of other foreign markets, particularly those 
in which an anti-dumping tax is levied, difficulties are 
likely to follow attempts to sell on a c.i.f. basis. 


The Tube Trade. 


The re-establishment of the European Tube 
Cartel for a period of two years has not been attended 
so far by the happiest results. The Cartel includes the 
French, German, American, Canadian, and Czecho- 
slovakian tube manufacturers. In fact, roughly speaking, 
it may be said that the only European outsiders of import- 
ance are the Swedish tube makers and a number of works 
which some time ago left the British Tube Association. 
The British works in the organisation are Stewarts and 
Lloyds, Ltd., and their associated works; the Wellington 
Tube Works, and possibly one other maker. The Cartel 
agreement provides that the European home markets 
shall be reserved for the respective national industries, 
and, naturally enough, the effect of this was to raise prices 
in certain Continental countries. This gave the inde- 
pendent British tube works outside the Cartel an oppor- 
tunity of making profitable sales in competition with the 
Cartel works. At the same time thé Swedish outsiders 
were able to sell boiler tubes in this country. As a result 
of these cross-currents, efforts are being made to re-estab- 
lish the British Tube Association by bringing in the inde- 
pendent British makers, and at the same time negotiations 
are proceeding with the Swedish works. The Cartel has 
sought to obtain comprehensive control of the tube market, 
and has brought within its regulations gas, water and steam 
tubes up to 318 mm. (12}in.). The principal material left 
outside comprises spigot, faucet, flange, and cycle tubes. 
One of the difficulties of the position is that the independent 
works, since they broke away from the old arrangement 
under the British Tube Association, have considerably 
increased their output capacity, and, as a consequence, are 
asking for larger quotas in any new agreement than they 
formerly held in the British Tube Association. 


The Pig Iron Market. 


_. THE demand for pig iron has varied recently in 
the different consuming districts to an unusual extent ; 
but over the whole country and taking into consideration 
all descriptions of pig iron, business has noticeably 
improved. Increased activity in this branch of the 
industry is more apparent in the Northern English districts 
than in the Midlands or Scotland. Generally at this season 
there is a lull in buying which precedes the placing of 
contracts for requirements over the second half of the 
year. In the Sheffield and Yorkshire districts there has 
been an active demand for foundry iron, although orders 
have not been for important tonnages. The call for forge 


Unless otherwise specified home trade quotations 


iron, however, has been poor; but business in hematite 
has been on a larger scale. Offers of Indian iron have 
met with little response from users in this district. A more 
cheerful tone prevails in the Lancashire market than for 
some time, which seems to be founded on reports of 
improved conditions in the general engineering industry, 
at the foundries catering for general trade and at the light 
castings foundries. The general view in this district seems 
to be that if the textile machinery branch, which normally 
takes a large tonnage of pig iron, could “ get going,” the 
course of the Lancashire iron industry would be definitely 
set for brighter times. The North East Coast producers 
are still content to keep two furnaces only on foundry 
iron. Of the remaining sixteen in operation, six are 
employed in producing hematite and ten on iron which 
comes under the definition of “‘ other kinds,”” This includes 
ferro-manganese and special sorts of iron. Deliveries of 
foundry iron absorb the current output, but it is only at 
times that it is necessary to draw upon stocks. The 
demand for hematite has been disappointing. A fair 
business has passed this week with consumers in the Shef- 
field district, the Midlands and South Wales, but the 
output is in excess of the demand. A small trade has 
been done with Scotland, although the price delivered 
Falkirk for Cleveland No. 3 foundry is 59s. 9d., and 
delivered Glasgow 62s. .9d., compared with 62s. 6d. 
delivered in Teesside area and 64s. 6d. in the North- 
Eastern district. The Midland makers report that they 
have done better business with Lancashire consumers 
than for some time, but in their local area sales have 
declined somewhat. In this district the demand from the 
heavy engineering industries has been poor, but business 
has been rather better of late from the forges, which for a 
long time have taken little iron. In Scotland business in 
pig iron has been slow, and there is active competition to 
secure orders between the Scottish, English, and Indian 
producers. The latter are offering basic iron at 57s. 6d. 
delivered steel works, the price also quoted by Scottish 
and Lincolnshire firms. 


Semi-finished Steel. 


The disappearance of Continental competition 
for orders for semi-finished steel has improved the position 
of the British makers of this class of material. There are 
still a number of consumers who are buying cautiously, 
since if the Cartel arrangements miscarry, cheap Con- 
tinental semis might again make their appearance in the 
British home market. At current rates, however, imported 
semis cost more than British material. The effect of this 
is seen in all districts; but in none more than in South 
Wales, which formerly used large quantities of Continental 
sheet bars. The Welsh producers of tin-plate bars and 
sheet bars now have things all their own way at their 
established price of £4 15s. delivered. There are still a 
few parcels of foreign sheet bars being delivered against 
old contracts, but the tonnage is comparatively small and 
is declining. On the North-East Coast the steel works also 
appear to be supplying all the requirements of the local 
users and to be sending a fair quantity to some of the 
inland districts. Midland makers report a broadening in 
demand, whilst the Sheffield producers are also experiencing 
better conditions. Business in wire rods has improved of 
late, but although there has been an increase in the number 
of export orders, trade with foreign markets has not 
developed to the extent anticipated earlier in the year. 
On the other hand, American competition has become 
more active, principally at the expense of the Continental 
makers, and the sale is reported of a heavy tonnage of 
American billets to Japan. This transaction is of interest, 





as it may prove to be the beginning of American com- 
petition in the export markets as a result of the depreciated 
dollar. An indication of the improved condition of the 
market is the starting up of another furnace at the 
Sheffield Templeborough Works, owing to the increased 
home demand for semis. 

Conditions in the Districts. 

The Midland constructional engineers are not 
busy, and this reacts upon the demand for sections in 
that district. Boiler plates may be brought under control 
shortly, but there has been little call for this class of 
material. Few of the Midland collieries have been in the 
market for supplies this week, and many of them are 
covered well ahead. Several departments of the North- 
East Coast works are busy, but on the whole contracts 
are being worked off more quickly than new orders are 
coming to hand. On the other side of the country it is 
feared that the Barrow Works, which have been em- 
ployed since the beginning of the year without a break on 
railway material will have to suspend operations, but the 
hoop mills will continue running, as well as the department 
producing small steel sections. At Workington also the 
mills will remain in operation on semis and rails. A fair 
volume of inquiry has developed from Lancashire con- 
sumers, and a good proportion of this has developed into 
business. The boilermakers and locomotive builders in 
this district seem to have improved their position and to 
have increased the number of orders on their books. In 
Scotland the tube makers are busier than they were a few 
weeks ago, and have received some important inquiries 
lately, from which it is hoped business will develop. 


The Copper Market. 


The world’s copper markets have been for so 
long in a state of profound depression that the relative 
improvement which has followed the American departure 
from the gold standard has provoked anticipations that 
are scarcely warranted. The essential factors in the 
position have changed little during the past few weeks. 
The American export price of electrolytic copper rose 








sharply from 5c. to 7c. per lb., but this did little more than 
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wages have not yet been increased in the United States, 
but, even so, it is doubtful if any mine in America can 
profitably produce at such a figure, and most of them 
must be losing money. At the sterling equivalent of 
about £40 per ton, some African and Empire mining com- 
panies argue that they can produce at a smail profit. 
The market, however, is sceptical of this contention, and 
wonders if debenture interest and other standing charges 
have been taken into account in making the calculation. 
The most disappointing feature of the market recently 
has been the indifference shown by consumers. There 
has been a fair amount of buying by users in America, 
but for the most part the world’s consuming trades have 
watched speculators operate and have followed their long- 
established policy of buying from hand to mouth. The 
reason is obvious. So long as about 700,000 tons of copper 
—to take the general estimate—lie in American ware- 
houses, consumers will feel safe. It is the complaint of the 
market that the producers will not sell freely at low prices, 
and cannot sell when values appreciate. The policy of 
rationing the market in the hope of raising prices which 
they followed until recently, and still pursue in a less rigid 
manner, has taught users to do without the metal and to 
buy only at odd times when conditions are favourable. 
It is argued that the copper industry should adopt a 
policy which would liquidate the stocks, and if it is neces- 
sary to reduce production to the 10 per cent. of capacity 
which has been advocated. It should take that course. 
Tin. 

The recovery in the tin market following the 
rather sharp setback last week has renewed confidence in 
this metal. At present prices look like advancing, and 
the view held by the market that the 200 level would 
be passed proved correct. There is no doubt that 
conditions in this market depend to a large extent upon the 
support received from America. Recently the American 
tin-plate mills considerably increased their rate of opera- 
tions, and the demand for tin from this source, aided 
by active buying by speculators and as a hedge against 
currency depreciation, have been the most important 
factors in forcing up prices. American buying has been 
almost entirely confined to Straits tin, this being the 
description which nearly all consumers in America are 
accustomed to use. As a consequence, the extraordinary 
premium of £17 per ton over the price of standard tin 
rules, and it is probable that the increase in the price of 
this description caused a sympathetic advance in values 
in the standard market, which, in turn, encouraged 
British and Continental speculators to further purchases. 
During the past week buying has been less feverish, and 
the later movements suggest that consumers are taking 
more interest in the market. This would not be surprising 
because the statistics are much more healthy than at the 
beginning of the year, and the market will be disappointed 
if the combined figures of the visible supply and the carry- 
over in the East do not show a decrease of at least 2000 
tons at the end of this month. It will be remembered 
that the recent report issued by the Tin Producers’ Asso- 
ciation, Incorporated, stated that the total visible supplies 
of the International Tin Committee amounted to 58,233 
tons at the end of June, 1932, and that these had been 
reduced by the end of April to 49,929 tons, of which the 
International Tin Pool holds 21,000 tons. The market 
is now wondering whether the.demand is not sufficiently 
large to warrant the disposal of some of these stocks, 
although this would be against the original policy of the 
Pool. 


Lead and Spelter. 


Following the price reaction last week, firmer 
conditions developed, and prices advanced rather sharply. 
The worst feature of the market is that the cable makers 
are taking little metal, and apparently are less busy than 
in the earlier part of the year. On the other hand, the 
manufacturers of lead pipes and sheets are experiencing 
an exceptionally good demand for their products. So 
far the competition existing in lead pipes which has caused 
a series of price reductions has not extended to lead sheets, 
although this is threatened. The Continental demand 
for the metal also has been heavier than for some time 
past, German users in particular having taken fair quan- 
tities of pig lead. A feature of the spelter market has been 
the steady advance in prices, notwithstanding the quan- 
tities of spelter offered on the market. Sentiment in this 
department appears to have become distinctly optimistic. 
Probably because not only has consumption of this metal 
been on the up-grade, but stocks in the producers’ hands 
have been declining for some time. It is reported that 
the accumulations in the hands of members of the Inter- 
national Spelter Cartel have been reduced to the extent 
of 2000 tons during the first fortnight of May. The 
increase in price has added to the interest the market is 
taking in the forthcoming meeting of the Cartel, which 
will consider the continuation of the organisation. The 
present agreement expires at the end of June, but there 
is no doubt that the Cartel will be renewed, although, as 
is usually the case, there is likely to be a struggle between 
the members to increase their quotas, and this may be the 
more intense since not only have prices advanced, but the 
upward movement looks like continuing. 


Anglo-French Trade. 


Since Great Britain has adopted tariffs, the 
heavy adverse balance of trade with France which has 
existed for a number of years has been modified to the 
extent that the Republic is now taking more British goods 
and material than are crossing the Channel to this country. 
During the first four months of the present year the 
value of imports into France from Great Britain was 
803,521,000f., or 6,287,000f. more than in the correspond- 
ing period of 1932, while the exports from France to 
Great Britain totalled 545,662,000f., a decline of 





|represent the depreciation in the dollar currency. No 
doubt it helps the producers in their internal costs, since 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 
Joists, 22s. 6d.; plates and sections, 15s. 


Steelmakers : 


Current Prices for Metals and Fuels. 





to to 


bo bo 


PIG IRON. 
Home. 
£2. d. 
N.E. Coasr— 
Hematite Mixed Nos. .. 219 0.. 
No. 1 coe ee se 
Cleveland-—— (D/d Tees-side Area.) 
ae ee Bt BUGS. 
No. 3G.MB. SB Oi 
No. 4 Forge Bare: 2% 
Basio 217 6 
MIDLaNDs— 
Staffs.— et to Black Hii Station.) 
North-Staffs. Foundry... 3 6 0 <i 
o ae OO ee. 
Basic i sa 8. 
Northampton— 
Foundry No.3 .. .. 3 2 6. 
Ree Ss  QURTY Or 
No. 3 Foundry 3 98; Mx 
Forge ae 3 110i 
ScoTLanp— 
Hematite, f.o.t. furnaces 3 6 0. 
No. 1 Foundry, ditto S's0''0 : 
No. 3 Foundry, ditto ae 
Basic, d/d 238 6. 
N.W. Coast— 
{ 3 15 6d/d Glasgow 
Hematite Mixed Nos. ../ 4 0 6 ,, Sheffield 
‘te i ia = 


‘MANUFACTURED IRON. 


5 


0 


Lanos.— Home. 
Crown Bars 236 3... 
Best Bars yr S 

8. Yorxs.— 

Crown Bars os @.: 
Best Bars 1015 O.. 

MrpLanps— 

Crown Bars .. . -- 812 6to 9 0 0 
Marked Bars (Stafis.) .. or Ee aes 
Nut and Bolt Bars ly IS See 8 

ScoTLanp— £s. d. 
Crown Bars o:26, 0. 
Best 10. Bi @:. 

N.E. Coast— 

Common Bars Ree ee oe 
Best Bars eer, a te ke 
Double Best Bars +« 10-36 @... 
STEEL. 
Lonpon aND THE SoutH— Home 
£ s. d. 
Angles 810 0. 
Tees 910 0. 
Joists S27 6. 
Channels. . a 646: 0°. 
Rounds, 3in. and up 910 0. 
-s under 3in. 615 0. 
Plates, jin. (basis) J 4m. A 
oi 6 950. 
we. kins ot' 910 0. 
oo fin. -» 915 0. 
‘> fins»: D 38a 
Nortu-East Coast— 
£ s.. a. 
Angles S28 
Tees o.8 Bs 
Joiste 815 0. 
Channels... .. . 812 6. 
Rounds, 3in. and up he pak are 
ie under 3in. 610 0. 
Plates, jin. (basis) 815 0. 
ee 900. 
os din. .. , + 0. 
os ee 910 0. 
” tin. Sa Mer ee ye 
Boiler Plates, jin. ssi MAG: 10. 
MipLanps, aND LEEDS aND DisTRICT— 
£ 8s. d. 
Angles 8 7 6.. 
Tees i om 
Joists 815 0.. 
Channels. . S.33.. 6... 
Rounds, 3in. and up oe 
* ander 3in. 610 Oto7 O 
Plates, #in. (basis) S417. 8... 
foes PRS 990 9526-2 
i qin. .. ae a 
seurrgiins 912 6. 
* fin. o'2"'@:. 
Boiler Plates, in. 910 O,. 


Export. 


c 


I @@MrA NA OAH © © @ ow -~) eur 0 4 & 


QO @w 1 +1 © -1 w» “1 @O © Oo @w 


OOO © w+) 


ou a | 
SCASAaARaAS eeoecceoc aSaAanrna: 
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eococeo 


casaon 
SCOoOSoOO eaeaoaan & 











STEEL (continued). 


Home. Export. 
Guiaseow anp Districtr— £. 6,4. £8. d. 
Angles S Bs Oi. 14 
Tees SF tea, So Ris 
Joists 3:98". @' 3. 7: Fr@ 
Channels... .. .. OFS" 3. 715° 
Rounds, 3in. and up ee SG e Ts 
a under 3in. oe Se i oe 
Plates, jin. (basis) 815 0. 715 0 
en ee Pini Ore 8 0 0 
we ins 0% © 1G,Oi vi 8 5 0 
so Aes 2: 910 0.. 810 0 
kl eS eee". 8 5 0 
Boiler Plates. . eo" 8 .. 715 0 
South Watzs ARrga--- 
£6. d. £ «ad. 
Angles ge PUei: 7 9S5 
Tees Sere. o Fog 
Joists eis. @ .. 7-240 
Channels. . : Sih 6... 712 6 
heuntn, iio. ted ae B08, ,0< i ae 
2 under 3in. i We 6 00 
Plates, jin. (basis) 817 6 716 0 
ih Dbast yet 41 9 2 6 8 0 0 
ie ete 976 i ee 
Sota: 912 6 810 0 
bila ieigee ot ae 8 5 0 
IRELAND— Beurast. Rest or IRELAND. 
Sie. d. £ s. d. 
Angles $12 6. 815 0 
Tees oa @. 915 0 
Joists oes. 92 6 
Channels.. .. .. 817 6. . 6.26 
Rounds, 3in. and up 912 6. 915 0 
rH under 3in. 1h @ 715 0 
Plates, jin. wer il es 9 2 6 
cre 2 a Signe. 9 7 6 
>) is,.ds ds as GRY. 912 6 
on 2a an Ws 917 6 
re ' 910 0. 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. Zs. d. £ a. d. 
10-G to 13-G., f.o.r. BiB in 8 0 0 
14-G. to 20-G., d/d. O20 Oc. 3: 628 
21-G. to 24-G.,d/d.. .. 915 0.. 810 0 
25-G. to 27-G.,d/d. ..10 7 6.. 9 2 6 


The above home trade prices are for 4-ton lote and over; 
2-ton to 4-ton lots 10s. per ton extra; and under 2-ton lots 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G 


Home. £ s. d. 
4-ton lotsandup.. .. 12 0 0.. 
2-ton to 4-ton lote pe pee a aS 
Under 2 tons ar 14400. 


Export ; £16 7s. 6d., c. it. duty paid —" 
£10 10s., f.o.b. other markets. 
Scandinavian Markets Free. 


Tin plates. 
20 by 14 basis, f.o.b. Bristol Channel ports, 16s. 9d. to 17s. 
Tin plate bars, d/d. South Wales works, £4 15s. 


Billete. 
Basic Soft (25-41% C.) .. 
» Medium (0-42% to0- 60% C.). 6 
» Hard (0-61% to 0-85% C.) a 
(0-86% to 0-99% C.) 8 2 
(1% C.and up).. .. 8 12 
5 
5 
8 
7 


-» 515 
12 


J 


Soft (up to 25% C.), 500 tons and up. . 
100 tons e e 
Rails, Heavy, 500 ton lots f.o.t... 
“a Light, f.o.t. 


0 
7 
10 
10 


eocoeceocecaek oe 


FERRO ALLOYS. 


1/9 per lb. 
1/6 per lb. 
Per Ton. 
£21 15 0 
£20 15 0 
£20 0 0 


——— Metal Powder 
Ferro Tungsten 

Per Unit, 

7/- 

7/- 

7/- 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 
Specially Refined . . 
Max, 2 p.c. carbon £32 10 0 
1 p.c. carbon £35 5 0 
0-70 p.c. carbon £39 2 6 
11d. per Ib. 
2/8 per lb. 
£10 15 0 home 
£13 17 6 scale 5/6 p.u. 


” ” 


10/- 
12/6 
15/- 


” ” ” 


” ” ” 


» carbon free .. 
Metallic hesisens 
Ferro Manganese (per ton) 
» Silicon, 45 p.c. to 50 p.c. 





Pa Me 75 p.c. £18 9 0O scale 6/9 p.u. 
» Vanadium 12/8 per lb. 
a Melghdisiat: 6/3 per lb. 
Titanium (carbon Sete) 10d. per Ib. 
Nickel (per ton) £225 to £230 
Ferro Cobalt 5/9 per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 








NON-FERROUS METALS. 


Official Prices, May 31st. 





Corrrer— 
Cash .. we £38 5 Oto £38 6 3 
Three months .. £38 10 Oto £38 11 3 
Electrolytic : .. £43 0 Oto £43 10 0 
Best Selected Ingots, dia Bir- 
mingham .. .. . Fi £42 10 0 
Sheets, Hot Rolled £65 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) . . 10d. 10d. 
»  Brazed (basis) 10d. 10d. 
Brass— 
Ingots, 70/30, d/d Birmingham £34 0 Oto £35 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 alloy 9d. 9d. 
»  Brased ae wes 11d. 11d. 
Trr— 
Oi Sie a9 £210 5 Oto £210 10 0 
Three Months .. £210 5 Oto £210 10 0 
Leap: Cash and forward £13 13 9 
SPELTER: ,, £16 17 6 
Aluminium Ingots (British) £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Glasgow)—Steam .. 14/ 
me “i Ell a 13/9 to 14/— 
- Br Splint .. 14/6 
AYRSHIRE— 
(f.0.b. Ports)—Steam i. ae eae 11/—to 11/6 
FirrsHIns— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 12/- 
U d Navigati 12/- to 12/6 
LorHians— 
(f.0.b. Leith—Best Steam 11/- to 11/6 
Secondary Steam .. 10/6 to 10/9 
N.W. Coast— ENGLAND. 
Steams 17/6 to 18/- 
Coke 20/— to 20/6 
NoRTHUMBERLAND— 
Best Steams .. 13/6 
Second Steams 12/6 
Steam Smalls. . 8/6 
Unscreened 12/— to 12/6 
Duraam— 
Best Gas.. 14/6 
Foundry Coke 13/6 to 15/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 25/6 to 26/6 ~- 
South Yorkshire Best .. 21/— to 22/6 
South Yorkshire Seconds .. 16/6 to 19/6 - 
Rough Slacks. . 8/- to 9/- — 
Nutty Slacks .. > 7/- to 8/6 = 
Furnace and Foundry Coke (at ovens) 12/3 
Carpirr— SOUTH WALES. 
Steam Coals : 
Best Smokeless Large .. 19/6 
Second Smokeless Large 19/—to 19/43 
Best Dry Large ° 18/9 to 19/3 
Ordinary Dry Large 17/9 to 18/6 
Best Steam Smalls 13/6 to 14/- 
Ordinary Smalls 11/6 to 12/6 
Washed Nuts. . 20/- to 32/- 
Foundry Coke eect) 20/6 to 36/6 
Furnace Coke (Export) 15/- to 17/6 
Patent Fuel 21/- 
SwaNnszEa— 
Anthracite Coals : 
Best Big Vein Large 35/— to 38/6 
Machine-made Cobbles. . 35/— to 48/6 
Nuts 37/6 to 48/6 
Beans 28/6 to 32/6 
Peas Pere Wor? eee 18/- to 20/6 
Breaker Duff Rubbly Culm. . 8/6 to 9/6 
Steam Coals : 
Large... 18/— to 20/6 
Seconds .. 18/- to 20/- 
Smalls .. .. 11/- to 13/- 
Cargo Through .. 16/- to 17/6 
FUEL OIL. 
Ex Ocean Installation. New Duty to buyers 
account Min. 100 tons 
Furnace Oil (950 Gravity). . | ge ee 
Diesel Oil Se ee 312 6 
MANCHESTER— 
Furnace Oil (950 aga 3 5 0 
Diesel Oi} .. .. ce 317 6 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The Steel Industry. 


In a report upon the situation of the steel 
industry presented at the annual meeting of the Comité 
des Forges de France, special prominence is given to the 
efforts being made in some countries to increase the pro- 
duction of steel at a time when the capacity of steel works 
installed during and after the war is already in excess of 
the world’s present needs. In the United States the 
capacity of production increased in 1932 by 1,450,000 
tons. New steel works are being laid down in Great 
Britain, Manchukuo, and in the Yangtse Valley in China, 
and sheet and tube mills in South Africa, Australia, 
British India, and Japan. The Comité des Forges deplores 
this national industrial expansion as being contrary to the 
general interest, and regards the future with uneasiness, 
unless something is done to avoid over-production, with 
the inevitable result of price cutting and dumping. In the 
opinion of the Committee the only remedy lies in agree- 
ments between producers in different countries, and this 
has been done in the case of the Steel Cartel, which was 
constituted with great difficulty after fifteen national and 
international sales offices had been formed or prolonged 
for further periods. It hopes that steel makers in Central 
Europe and in the British Empire will eventually join 
up with this organisation, and put an end to the selling of 
steel for export at prices below those ruling in home 
markets. Nothing, it is said, can be done in the way of 
international legislation to adjust wages or working hours, 
with a view to placing all producing countries on much 
the same level as regards costs. The proposed forty 
hours’ week, says the report, would inevitably have the 
effect of increasing wages. In France wages have not been 
reduced to anything like the same extent as in other 
countries, and production costs have a tendency to increase, 
for which reason a severe retrenchment of national expen- 
diture is essential to the country’s industrial prosperity. 
The report favours the suppression of tariffs and quotas, 
except quotas that are agreed to by arrangement between 
industrial groups in different countries, but the existing 
restrictions cannot be removed until all nations consent 
to a “ collective discipline.” 


Air Transport. 


The five air companies have complied reluctantly 
with the order of the Air Minister to amalgamate, and they 
have formed a group under the title of the Société Centrale 
pour l’Exploitation de Lignes Aériennes. They could not 
do otherwise, for their concessions had lapsed, and the 
Minister announced that there would be no further division 
of the annual subsidy granted for the services, and that 
tenders would be invited for the concession as a whole. 
The companies were originally constituted by aircraft 
builders, and this close association of industry with purely 
commercial undertakings has had unsatisfactory results, 
to the extent that the air services in this country are 
recognised to be less efficient and more costly to work 
than are the centralised services elsewhere. Between 
1925 and 1932 the traffic receipts underwent little change, 
while the amount paid in subsidy increased from 51-3 to 
204 million francs. The deficit was particularly marked 
in the Air-Orient line, which has the largest capital, 
subscribed mainly by the Suez Canal Company, the 
Messageries Maritimes, the Compagnie Transatlantique, 
the Nord and P.L.M. railway companies, and the Govern- 
ment of Indo-China. The amount of subsidy paid to it 
represents 91 per cent. of the total expenses. On the line 
between Marseilles and Algiers every ton of load carried 
costs French ratepayers 568,000f. The other companies 
receive about 80 per cent. of their expenses. The Aéro- 
postale continues to be carried on by the liquidator, and 
as its services are jeopardised by the German organisation, 
which has sent the “ Westfalen” to the South Atlantic 
as a floating base, something must be done to save the 
situation. By centralising the entire services in one 
company in which aircraft builders will be represented by 
25 per cent. of the capital, and the State will receive 25 per 
cent. of the shares as payment for the concession, the 
industrial interests will be in a minority, and the State 
will have a voice in the organisation, though there is some 
fear that the State may attempt to extend its authority 
unduly. The Air Minister has announced his intention of 
forming a separate company, under direct State control, 
to work the Trans-African lines. Its operations will serve 
to guide the Government in its dealings with the private 
company. 


Exhibition of Modern Industry. 


The plans for holding an exhibition in Paris in 
lave not yet been settled, chiefly because it is 
'atenced to make it a great world manifestation of modern 
and industry requiring, therefore, a careful selec- 
tion of site, and also because means must be found for 

1eneing the exhibition at a time when the difficulties in 

16 way of doing so are considerable. The idea of the 
exhibition is that it will give an impetus to the new era of 
industrial activity that should follow upon the efforts 
being made to reorganise the world economic system. 
Next month the site is likely to be definitely chosen. It 
will probably comprise the banks of the Seine between the 
Pont Alexandre and the Trocadero, with an extension to 
Issy-les-Moulineaux lower down the river. As is usual 
with these great international manifestation§, it is intended 
to construct permanent palaces, one to be used as a gallery 
of modern art to supplement the Luxembourg gallery, 
and the other a world palace in which everything will be 
centred relating to production and international and 
colonial exchanges. They will be on each side of the Seine 
and joined by a bridge. If the exhibition is to be carried 
out on the lines proposed, work upon it must be started 
next year. Associated to a certain extent with this scheme 
is the plan for laying out a “‘ triumphal ” avenue from the 
Place de la Concorde to the heights of Courbevoie, where 
it is proposed to construct the “ Paris lighthouse ”’ in the 
form of six arches supporting 4 circular gallery from which 
powerful beams will be directed vertically and will be 
visible from considerable distances. The construction 
will be a hollow cylinder 362ft. high and 167ft. external 
diameter. 
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British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications 
Sale Branch, 25, South 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the u , 18 the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


be obtained at the Patent Office, 
bor buildings, Ch y-lane, W.C., 








390,742. October 10th, 1932. 
—-CYLINDERS OF Two- 
STROKE ENGINES, Kiyoshi 
Tomiduka, 3220, Kogure, 
Oizumi-Mura, Kitatoshima - 
Gun ,Tokyo-Fu, Japan. 





The cylinder has an upper 
portion of cast iron or steel, a 
central portion, which contains 
the inlet and exhaust ports of 
a metal having a high heat 
conductivity, such as alumi- 
nium, and a skirt of cast iron. 
The three parts are held 
together by through bolts. 
Longitudinal bars of hard metal 
are arranged in the middle 
portion to prevent the edges of 
the ports being worn by the 
piston rings.—A pril 13th, 1933. 



































DYNAMOS AND MOTORS. 


391,186. October 16th, 1931.—Execrric Motor CoNnTROL 
Systems, International General Electric Company, Incor- 
porated, of 120, Broadway, New York, U.S.A. 

In accordance with this invention a motor A draws its supply 
from the A.C. mains B and drives a generator C and a fly-wheel 
D. Preferably a known form of slip regulator is provided, which 
acts on a regulating resistance of the motor to assist in levelling 
the load by increasing the useful range of speed of the fly-wheel. 
The current of fixed frequency taken from the generator C is 
converted into current of the desired regulable frequency and is 
supplied to an A.C. driving motor E. The static frequency 
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changer F contains grid-controlled disc valves. The 
number of phase windings of the motor is immaterial, 
since by means of the discharge valves a conversion of the 
number of phases can also be effected. In most cases, however, 
three-phase current will be selected and the motor E can also 
be a simple short-circuited rotor motor. The capital outlay for 
the static frequency converter F is compensated for by the 
simple design of the generator C and of the motor E, the direc- 
tion of rotation of which may be changed in the usual way.— 
April 18th, 1933. 


391,285. February 23rd, 1932.—Execrric Motors, Aktien- 
gesellschaft Brown Boveri et Cie., of Baden, Switzerland. 
This specification describes a valve-controlled commutatorless 
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motor, characterised by the feature that the continuous current 


The valve-controlled motor A has two working windings B 
housed in the stator and fed by a transformer C. The field 
winding D on the rotor is fed through the slip rings E by the 
continuous current of the auxiliary discharge maintaining the 
cathode spot. The separate phases of the working windings B 
are connected to the anodes of the valve F. For controlling the 
anode grids a battery G is provided, which supplies positive 
potentials to the grids successively through the brush of the 
distributor H, which is keyed on the rotor shaft. By way of 
the resistances J those grids with which the corresponding 
segments of the distributor H are not in contact are ¢ 
negatively with respect to the cathode. The primary winding 
of the exciter transformer K is fed from the transformer C, 
which also supplies the motor. A _ resistance serves for 
adjusting the exciting current for the field winding D and conse- 
quently for mene the speed of revolution, Like the main 
anodes, the exciter electrodes M may be provided with. grids, 
which, for the purpose of regulating the motor field current, 
are electrically controlled. For exciting with alternating current 
two exciter electrodes must be provided. The invention applies 
in the same manner to valve-controlled commutatorless motors 
which are fed from a continuous current source.—April 27th, 
1933. 


SWITCHGEAR. 


390,829. October Ist, 1931.—Execrrican Crrcuir BREAKERS, 
The British Electrical and Allied Industries Research Asso- 
ciation, Willis Bevan Whitney, and Edmund Basil Wed- 
more, all of 36 and 38, Kingsway, London, W.C.2. 

The operation of the circuit breaker described in this specifica- 
tion is as follows. When the movable electrode A is moved 
downwardly upon opening the circuit breaker, it remains in 
contact with the finger C after it has left the fingers B. 
In this way the arc is formed between the fingers C and the elec- 
trode A, and is held over towards the lateral outlets D. When 
the moving electrode A has moved down sufficiently far into some 
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such position as that indicated by the dotted lines E, a blade 
F of suitable material is caused to move towards the lateral 
outlets and across the arc path. This blade thus constitutes an 
arc-deflecting member, and serves to move the are stream bodily 
against the throats of the outlets D, or even presses a part of 
the arc stream actually into these outlets. The shutter F is 
mounted on a pivot G journalled in the walls of the cylinder H, 
and is constantly urged to move in a clockwise direction by a 
coil spring J, which is screwed to the base member K. The 
shutter may be provided with holes L in order to reduce its 
weight.—A pril 3rd, 1933. 


TRANSMISSION OF POWER. 


390,817. October 9th, 1931.—Jornt or TERMINAL FOR 
Exrectric CaBLe, Standard Telephones and Cables, Ltd., 
Thomas Robertson Scott and John Krauss Webb, all of 
Connaught House, Aldwych, London, W.C.2. 

An object of this invention is to provide a power cable joint 
which will withstand exceedingly high voltages and which will 
have adequate mechanical strength and rigidity to cope with 
all conditions met with in practice. A sleeve A is placed over 
the end of one cable and the usual splice B is made between the 
contiguous cores C. The sleeve is then moved into position, as 
shown in the drawing. It is provided with a mouth D and 
an outlet pipe E. The interior of the sleeve is filled with insulating 
beads which have been cleaned, dried, and stored in dried oil. 
The beads are then pressed tightly into position by the applica- 
tion of the lid F, which is sealed in position. Both the sleeve 
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and lid are preferably made of lead, so that the sleeve may be 
wiped to the lead sheath G and the lid wiped into the sleeve, 
which is then evacuated prior to the sucking through of a supply 
of dry, hot oil. The passage of oil is continued until the space 
unoccupied by the solid beads has been completely filled with 
dry degasified oil. The inlet pipe H and outlet pipe E are then 
removed or sealed off. Alternatively, one or other of these pipes 
may be connected to any well-known type of collapsible reser- 
voir, which provides expansion room for the oil in the cable 
system. Preferably, before the introduction of the beads 
into the sleeve, the latter may be filled with cold, dry oil, which 
is afterwards removed by draining. Before wiping the joint 
between the sheath G and K, the latter is plugged internally 
by split washers J, so that when cold oil, preferably of a viscous 
type, is poured into the sleeve, it cannot leak through the 
joint K, which can then be plumbed.—A pril 10th, 1933. 


391,058. November 14th, 1932——A MetHop or RUNNING IN 
or SmooTrHiInc MeTat SurFaces, Daimler-Benz Aktien- 
gesellschaft, of Stuttgart-Untertiirkheim, Germany. _ 

This invention relates to a method of running in, smoothing, 

or lapping metal surfaces, more particularly the teeth of toothed 

wheels, bearings, cylinders, or the like. The method is charac- 








required for maintaining the arc of the metal vapour valve is at 
the same time used for exciting the field winding of the motor. 





terised by the employment of tools made of hard artificial 
resin; for instance, a hard phenol resin. A particularly suit- 
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able hard resin for this purpose is the material known com- 
mercially under the registered trade mark ‘ Novotext,” and 
consisting of layers of cotton fabric impregnated with an 
aldehyde condensation product and compressed under high 
pressure. Other hard artificial resins, such as that sold under 
the registered trade mark “ Bakelite,’ and of the quality ITI., 
which is exceptionally hard and produced under high pressure 
andtemperature, may be used. These tools are employed with- 
out the use of loose abrasive powder, the smoothing action being 
produced by the direct frictional action of the hard artificial 
resin on the material of the article being treated. Itis immaterial 
whether woven fabrics or fillers are incorporated in the artificial 
resin or not, since the presence of such additions does not have 
any appreciable effect on the action of the artificial resin. This 
method has proved particularly satisfactory for toothed wheels 
having inclined teeth; for instance, helical wheels, worms, 
worm wheels, or the like; the toothed wheel being brought 
accurately into mesh with another toothed wheel having corre- 
Fyre teeth and causing one wheel to be driven by the other. 

y this means an exceedingly smooth surface can be produced 
very simply, the inequalities of which can hardly be detected, 
even with the microscope. Noisily and inaccurately running 
toothed wheels may also be corrected in this way. The method 
is particularly suitable for use in the case of toothed wheels 
having inclined teeth, as with them there is a continuous engage- 
ment without any impact of several teeth at the same time. 
When, for instance, a worm is to be smoothed, a worm wheel 
made of artificial resin or the like is employed as the tool, 
while, for operating on a worm wheel, a worm of the material 
referred to is used. In both cases the work is preferably used 
as the driving member. The method may, of course, also be 
employed for other toothed wheels and articles by using suitable 
friction discs or the like; for instance, for running in bearing 
steps, and for flat or other surfaces.—<A pril 20th, 1933. 


391,048. October 3lst, 1932.—SusrPenpING AND INSULATING 
Exectric Conpvuctors, Electrical Improvements, Ltd., 
of Carliol House, Newcastle-upon-Tyne, and John Ross 
Kennedy, of 85, Jesmond Park West, Newcastle-upon- 
Tyne. i 

The object of this invention is to provide an insulator arrange- 
ment which will combine the self-cleansing properties of tension 
insulator sets with the less onerous mechanical’ requirements 
of the usual suspension insulator sets. The insulators A are 
arranged in two strings, each inclined at 30 deg. to the horizontal. 

The uppermost insulator in each string is attached by a hook 

member B to a suspension bracket C mounted on the supporting 

tower or pole. The lowermost insulator in each string is con- 
nected by a rod D to the lower end of which is pivoted a suspen- 
sion clamp E of usual construction. The two rods D are con- 
nected together by a horizontal strut F of tubular form. The 
conductor G is carried by the two suspension clamps E. Arcing 
horns or rings H K may be provided, if desired, at the upper 
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and lower ends of the two strings. Each insulator has a dish 
or shed, inclined to the main axis of the unit, and consists of a 
metal cap L and an insulating body portion M secured together in 
any convenient manner. The dish or shed N of the body portion 
M is inclined to the main axis of the insulator at an angle of 
approximately 60 deg., so that its flat under surface, when 
mounted in the string as shown in the upper illustration, lies 
substantially in a vertical plane. A conducting member O 
having a hook-like lower end is secured in a recess within the 
body portion M by means of spring rings P, a suitable filling 
being provided in the recess around the member. The cap L 
is formed at the top with a loop Q within which the member 
of the next higher insulator engages, a small recess being pro- 
vided in which a locking projection on the hook engages in 
order to hold the insulator in the correct position relatively to 
the other insulators in the string. The surfaces of the dish or 
shed N may be smooth as shown, or may have ribs or corruga- 
tions.—A pril 20th, 1933. 


MEASURING AND TESTING INSTRUMENTS. 
390,885. December 4th, 1931.—INbucTION ELECTRICITY 
MeETERs, Ferranti, Ltd., of Hollinwood, and Cecil Frank 
Clifford, of the same address. 
The main object of this invention is to provide temperature 
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compensation means which will reduce the quantity of relatively 
expensive high negative permeability-temperature coefficient 
material, and the alteration with temperature in phase angle 
between the shunt voltage vector and the driving shunt flux 
vector. 


The illustration shows the invention applied to an 


induction electricity meter having a substantially E-shaped 
shunt magnet) core A and a U-shaped series magnet core B, 
disposed on opposite sides of a rotor disc (not shown.) Each of 
the pole pieces of the series magnet core is composed of two 
portions, one of which C is integral with the material forming the 
yoke of the core, whilst the other D is formed of magnetically 
conductive material. having a high negative permeability- 
temperature coefficient. The portions € of each pole piece are cut 
away at one side so as to present in side view the appearance of 
aninverted L, the outward end resting immediately beneath the 
air gap between the ends of the limbs of the shunt magnet core 
A. By this means the magneto motive force across this portion 
of the magnetic circuit is increased. Part of the driving portions 
of the shunt magnet field, after traversing the rotor disc, traverses 
the integral series core pole piece elements C, and returns to the 
shunt magnet core by way of the connecting pieces E, whilst 
another part of the driving shunt core flux, after traversing the 
rotor disc, traverses the high negative permeability-temperature 
coefficient material D and thence returns to the shunt magnet 
core by way of the connecting pieces E. These field paths are 
indicated by dotted lines. The series core flux which traverses 
the rotor dise passes parily through the integral pole piece 
elements C and partly through the elements D. When the 
temperature rises the reluctance of the series flux path increases, 
and the reluctance of the portion of the shunt core flux path 
first described also increases. By suitable proportioning 
the torque lost by reduction in these torque producing fluxes 
may be arranged exactly to balance the ae! seam to gain in 
registration due to the temperature rise.—A pril 20th, 1933. 


MISCELLANEOUS. 


391,036. October 7th, 1932.—Wrire Caste Cramps, H. C. 
Fiege, 1342, South State-street, City of Green Bay, County 
Brown, Wisconsin, U.S.A., and the M. Screw and Nut 
Company, Ltd. 

Two lengths of wire cable are spliced together by passing each 
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of the ends through a ferrule as shown at A. The cable is then 
unstranded and a double-conical filling piece B pushed in between 
the strands. A cap C is then screwed on to the ferrule, and in 
the process gathers together the strands, as shown at D. The 
two rope ends are united by the right and left-hand sleeve E.— 
April 20th, 1933. 


391,041. November 9th, 1931.—Piston Rivas, B. Clews, West 
Heath, Deacon’s Hill, Elstree, Herts. 

In order to prevent oil from passing the piston ring, which is 

of the Clews-Petersen, double-coil type, passages A A are cut, 
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between the two coils of the ring, and communicate with holes 
B in the piston. The oil finds its way through these holes and 
drains back into the crank case.—A pril 20th, 1933. 


391,070. December Ist, 1930._-APPpARATUS FOR MAKING Foam, 
S. M. Martin, the Thompson-Martin Corporation, Ltd., 
27-29, The Grove, London, W.6. 

An apparatus for the production of foam for extinguishing fires 
described in this specification comprises three pumps, the first 
A supplying saponaceous mixture, the second B water, and the 
third C air. The three materials are delivered individually by 
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pipes to the mixer D, where they are commingled to produce a 
foam in a jet which is indicated in Fig. 2. The formation of this 
jet is not very clearly indicated, but it appears that it takes the 
form of a fan-shaped spray of soap solution, which is “ battered ”’ 
on opposite sides by other sprays of soap solution and water 
emerging from holes in the conical faces of the jets. The 
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Secretaries of Institutions, Societi 
notices of meetings inserted in this , are requested to no 
that, in order to make sure of its insertion, the y infor 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ti In all cases the time and 
PLACE at which the meeting is to be held should be clearly stated. 

















To-pay. 

PaysicaL Sociery.—Imperial College of Science and ‘Tech- 
nology, South Kensington, 8.W.7. Editing Committee meeting, 
3.30 p.m.; Council meeting, 4 p.m.; meeting, 5 p.m. 

SATURDAY, JUNE 3RD. 

STEPHENSON Locomotive Society.—Combined Scottish 
Branch visit to Cowlairs Works and Eastfield Running Shed, 
L.N.E.R. 

SaturDay, JuNE 3RrD, TO SaturDAy, JUNE 17TH. 

Inst. or TRaANsPorT.—Summer Meeting on White Star liner 
“Homeric.” On the evening of June 3rd, Sir David Owen will 
meet the members of the party at an informal reception on 
board ship. During the outward and return journeys meetings 
will be held for the presentation and discussion of papers, as 
follows :—‘‘ The Future of Road Transport,” Mr. A i Sgler ; 
“Transport Advertising,” Mr. J. Pike; “The . .@ of 
Rationalisaiton and Amalgamation on Transport Under- 
takings,” Mr. D. Ross-Johnson; ‘“ The Cruising Business,” 
Major Frank Bustard. Transportation films will also be 
exhibited in the ‘‘ Homeric’s "’ cinema theatre. 

WEDNESDAY, JUNE 7TH. 

Soc. or CuHemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘“* Plastics: The Phenolic Types and 
their Uses,”” Mr. George Dring. 

Fripay AND SATURDAY, JUNE 9TH AND 10TH. 

Inst. oF SANITARY ENGINEERS.—Hotel Belgravia, Grosvenor- 
gardens, S.W.1. Summer meeting. General meeting. Presenta- 
tion of Bronze Medal to Mr. Walter Richards. Informal 
address, ‘‘ The Sewage Disposal Works at Eastleigh,’ Mr. G. T. 
Cotterell. 6 p.m. Saturday, leave Waterloo, 9.30 a.m., for 
Southampton ; visit s.s. ‘‘ Olympic,” 11.45 to 1 p.m.; luncheon, 
Queen’s Restaurant, Southampton, 1.15 p.m.; leave at 2.30 p.m. 
for Eastleigh, where the sewage works will be inspected. 

SaTurpDayY, JuNE 10TH. 

Inst. oF ExectrricaL ENGINEERS: LONDON STUDENTS’ 
Section.Summer Outing. Visit to Mr. B. Matthews’ AN- 
electric Farm at East Grinstead. 

TuEspay, JUNE 13TH, TO Fripay, JUNE 16TH. 

NEWwCcoMEN Socrety.—Summer meeting in Cornwall. Head- 
quarters, Green Bank Hotel, Falmouth. For provisional pro- 
gramme see page 536. 

Tvurespay, JuNE 131TH, To Sarurpay, JUNE 17TH. 


British Waterworks’ <Assoc.Twenty-second annual 
general meeting, at Blackpool. For provisional programme see 
page 382. 


WEDNESDAY, JUNE 14TH. 

Betrast Assoc. OF ENGINEERS.-—Visit 
Deviation at Whiteabbey. 

Soc. or CHemicaLt InpusTRy.—At the Plastics Exhibition, 
Science Museum, 8.W.7. “ Plastics: Cellulose Esters and 
Ethers and their Uses,” Dr. W. J. Jenkins. 

STAFFORDSHIRE IRON AND Street Inst.—Annual excursion. 
Visit to Imperial Steel Works of Edgar Allen and Co., Ltd. 
Luncheon, by invitation of the company, at Royal Victoria 
Hotel, Sheffield, on arrival. 

WEDNESDAY, JUNE 14TH, TO FRrpay, JUNE 16TH. 

Inst. oF StRUCTURAL ENGINEERS.—Summer general meeting, 
at Birmingham. For provisional programme see page 486. 

SaturDAay, JUNE 17TH. 

Inst. OF ELECTRICAL ENGINEERS: 8S. MIDLAND STUDENTS. 
Visit to B.B.C. Daventry transmitter. 3.30 p.m. 

Turespay, JuNE 20TH, TO Fripay, JUNE 23RD. 

Inst. oF British FouNDRYMEN.—Annual Conference, 
Cardiff. For provisional programme see page 510. 

WEDNESDAY, JUNE 2IsT. 

MANCHESTER GEOLOGICAL AND Mrinino Socrety.—Excursion. 
Leave Albert-square, Manchester, by motor coach, 10.30 a.m. 
Arrive Audenshaw and visit works of Messrs. Austin Hopkinson, 
who will entertain the visitors to lunch. Leave Audenshaw at 
1 p.m. for Buxton, for an inspection of the Safety in Mines 
Research Station, Harpur Hill, where tea will be provided. 
Leave for Manchester 5.30 p.m. 

Soc. or CHemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, S8.W.7. ‘“ Plastics and the Architect,” Mr. 
R. MecGarth. 

SaTurRDAy AND SUNDAY, JUNE 24TH AND 25TH. 

Inst. oF ELectTRicAL ENGINEERS: N. MIDLAND CENTRE. 
Summer outing to Buxton. Particulars from the Hon. Secretary 
for the outing, Mr. W. H. Fuller, c/o T. W. Cokayne, Ltd., 
Angel-street, Sheffield. ? 

Monpay, JuNE 26TH, TO SaTURDAY, JULY 8TH. 

Worip Power CONFERENCE.—Scandinavia. For papers to 
be read see page 151. 

WEDNESDAY, JUNE 28TH. 

Soc. or CHemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘‘ Plastics: Their Use in the Elec- 
trical Industry,” Lieut.-Colonel K. G. Maxwell. 

TurEspay, JULY 4TH, TO SaToRDAyY, JULY 8TH. 

Royat Aaricurturat Socrety oF ENGLAND.—Royal Show 
at Derby. 

WEDNESDAY TO Fripay, Juty 12TH To l4rH. 

Inst. oF Mintnc ENGINEERS.—Summer meeting at Edin- 
burgh. For provisional programme see page 560. 

WEDNESDAY, JuLy 19TH, TO TUESDAY, JuLy 25TH. 

INTERNATIONAL O11 INDUSTRIES EXxHIBITION.—Royal Agri- 
cultural Hall, Islington, N.1. Daily. 

Wor.tp PerroLeuM ConGress.—Imperial College of Science | 
and Technology, 8S. Kensington, London. For provisional 
programme see page 372. 

SATURDAY, JULY 22ND. 
Puysicat Sociery.—Visit to the Cavendish Laboratory and 
the works of the Cambridge Instrument Company, Ltd., at 
Cambridge. 
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LAUNCHES AND TRIAL TRIPS. 


TRICOLOR, twin-screw motor vessel; built by Netherland 
Shipbuilding Company, Ltd., to the order of Messrs. Wilh. 
Wilhelmsen, Oslo; dimensions, 470ft. by 60ft. 10}in. by 











resulting foam is then carried forward by the draught of air.— 
April 20th, 1933. 


27ft. 6in.; to carry passengers and cargo. Oil engines of Stork- 
A.E.G.-Hesselman type ; trial trip, May 24th. 
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A Seven-Day Journal 


The British Industries Fair. 


To meet increased demands by _ exhibitors, 
important extensions and rearrangements of the 
British Industries Fair grounds and buildings at 
Castle Bromwich have been authorised by the Council 
of the Birmingham Chamber of Commerce, which is 
responsible for organising the Birmingham Section 
of the Fair. The Fair Management Committee of 
the Chamber has also decided to make an admission 
charge of 2s. for trade buyers attending the Birming- 
ham Section in 1934. In return for this charge the 
buyer will receive a badge which, without further 
charge, will allow him to visit the Birmingham and 
London sections at any time during the entire period 
of the Fair. An official announcement issued by 
the Committee states that provisional bookings of 
space by exhibitors for the Birmingham Section 
of the 1934 Fair are 37 per cent. greater than corre- 
sponding bookings last year for the 1933 Fair. Of 
a total available indoor space of 244,362 square feet, 
177,907 square feet have been provisionally booked 
already for 1934, in comparison with 129,926 square 
feet provisionally booked at a corresponding date 
last year. Plans have now been approved having as 
an ultimate objective a permanent Exhibition Build- 
ing with a total indoor area of 1,000,000 square feet, 
of which 500,000 square feet will be available for 
exhibits. A ninety-nine years’ lease of the site has 
been secured. Extensions are to be put in hand 
immediately to add 55,000 square feet of indoor area, 
of which 30,000 square feet will be let to exhibitors 
in time for the 1934 Fair. This addition is part of 
the larger plan, and will be set aside for the gas, 
electricity, building, and engineering groups in which, 
in recent years, congestion has become especially 
marked. 


French Railway Accident. 


DuRING the pressure of holiday traftic a particularly 
serious accident occurred on the Paris—Orleans Rail- 
way on Sunday as the result of an inobservance of 
signals by the driver of the train. Three days pre- 
viously a goods train had derailed about 2 miles from 
Nantes, and some trucks had overturned, and while 
that section of the line was being repaired the trains 
were diverted on to another line which had been 
displaced a little for convenience of working. On 
Saturday evening the express from Paris to Le 
Croisic, on the Brittany coast, had to supplemented 
by two other trains, and the third was crowded with 
holiday-makers. At Angers the locomotive was 
changed, and the driver received instructions to slow 
down to 18 miles an hour on reaching the section of 
the track under repair. He says that he saw the 
distant caution signal, but failed to notice the danger 
signal, and while travelling at an early hour on Sunday 
morning at 55 miles an hour, a jolting of the loco- 
motive showed him that he was passing on to the 
emergency line. He reversed his engine and applied 
the brakes. At the same time the rear bogie of the 
first coach left the rails, and after skidding some 
distance the locomotive turned over on its side. 
The tender swerved round on the edge of an embank- 
ment. Seven coaches telescoped, killing fifteen 
passengers and causing injuries to 127 others. The 
driver and the fireman both escaped. Although most 
of the metallic coaches were wrecked, they were not 
telescoped in the usual sense of the word, and the 
loss of life was perhaps not so heavy as might have 
been expected in view of the fact that the train was 
crowded. The accident is all the more regrettable 
as the French railway companies have done a great 
deal during the past few years to ensure the safety of 
their services. 


The British Electrical Development 
Association. 


As a result of a recent meeting of the British Elec- 
trical Development Association’s General Purpose 
Committee and members of the Central Electricity 
Board a large increase in the financial resources of the 
Association is expected. It is proposed that the 
Association shall be reconstructed so that the 
membership comprises only authorised supply under- 
takings and that the qualification for membership, 
including that of the Central Electricity Board, shall 
be an annual contribution on such assessment as may 
be determined from time to time. The Association, it is 
suggested, should be controlled by a Council drawn 
from members of the Association and nominated by 
the Central Electricity Board from its National Con- 
sultative Committee, the Incorporated Municipal 
Electrical Association, the Incorporated Association 
of Electric. Power Companies, the Provincial Electric 
Supply Association, the London Joint Electricity 
Supply Associatibn, and the Joint Electricity 
Authorities. In addition, each Provincial Area Com- 
mittee of the Association is to be entitled,to repre- 
sentation on the Council by the Chairman for the time 


in the Association’s activities, which will follow 
reorganisation, the Committee recommends that the 
first duty of the new Council should be the considera- 
tion of methods for strengthening the organisation. 
With the object of providing for continuance of co- 
operation between the Council and sections of the 
industry not represented thereon, it is proposed that 
a Standing Co-operation Committee shall be set 
up on which representatives of the Council will meet 
all other sections of the industry, and it is hoped that 
in this way the collaboration and good feeling which 
have existed throughout the life of the Association 
will be ensured after the reorganisation. An extra- 
ordinary general meeting of members will be called 
as soon as practicable for the consideration of 
amended articles of association. 


Birthday Honours. 


In the list of Birthday Honours conferred by the 
King the following names are to be found :—Knight- 
hoods are conferred upon Mr. Ralph Sneyd Pearson, 
Director of the Forest Products Laboratory Depart- 
ment of Scientific and Industrial Research; and on 
Mr. Martin Onslow Forster, late Director of the Indian 
Institute of Science at Bangalore. Engineer Rear- 
Admiral Thompson Gurtnall and Mr. Thomas Briggs 
Hunter, M. Inst. C.E., become C.B. in the Civil Division. 
A C.B.E. is conferred upon Mr. Colin Mackenzie Pitt, 
Surveyor and Engineer of the Public Works Depart- 
ment, Tasmania ; Major Charles Edward Williams, 
M.I. Mech. E., Chief Inspecting Engineer of the Office 
of the Crown Agents for the Colonies ; and Dr. Victor 
Edward Pullin, Director of Radiological Research, 
the Research Department, Royal Arsenal, Wool- 
wich. Mr. John Crundwell Thomas Earll, Chief 
Inspector of Works, the Engineering Department of 
Railways, Tanganyika Territory, is made M.B.E., 
and Major Henry Noel Davies, Deputy General 
Manager of Railways, Tanganyika Territory, O.B.E.; 
while a similar honour is conferred upon Mr. David 
Johnston MacDonald, M.I. Mech. E., and Mr. Charles 
Joseph Seaman, M. Inst. C.E., M.I. Mech. E., both 
in connection with Juvenile Advisory Committee 
work at Dundee and Poplar respectively. Mr. John 
Strachan, M. Inst. C.E., M.I. Struct. E., General 
Manager and Chief Engineer of the Malay State 
Railways, becomes C.M.G. Mr. William McAuslan, 
Engineer Surveyor-in-Chief of the Board of Trade, 
is made Companion in the Imperial Service Order, 
which honour has also been conferred upon Mr. John 
Hedley, M.I.E.E., Staff Engineer of the General 
Post Office. 


The Fulham Power Station. 


SoME interesting particulars of the new Fulham 
power station have been issued by Mr. Arthur Fuller, 
the Borough and Consulting Electrical Engineer. 
When completed the station will feed into the South- 
East England “ grid ”’ scheme, and the output will 
be at the disposal of the Central Electricity Board. 
The building now under construction will house 
130,000 kW of plant, which will be operated at a 
steam pressure of 625 lb. per square inch and at a 
total temperature of 850 deg. Fah. Gas washing and 
sulphur extraction plant is to be provided, as at the 
new Battersea station. At the outset the plant will 
consist of two main 60,000-kW turbo-alternators and 
a 10,000-kW house service set. As the site has no 
rail connection all the coal will be waterborne, and 
arrangements are being made for the provision of a 
jetty at which colliers of 2000 tons capacity will be 
discharged. Coal storage and reclaiming facilities 
are, naturally, also being provided. Current will be 
generated at 11,000 volts. Each alternator will be 
directly connected to the main step-up transformers, 
which will raise the pressure to 66,000 volts, and 
paralleling will be carried out on the secondary side 
by means of 66,000-volt metal-clad switchgear. The 
circulating water intake and outfall included in the 
present programme will suffice for the completed 
scheme. Among the contracts already let are those 
for excavation and foundation work, boiler and 
generating plant, condensers, cranes, and steel work 
for the buildings. 


Southampton Graving Dock. 


On the morning of Wednesday, May 31st, the task 
was begun of flooding the new graving dock at South- 
ampton, and it was completed in about seventy hours. 
The water was pumped through a 2ft. diameter pipe 
by the reclamation hopper dredger ‘“‘ Foremost 
Chief,”” which was moored some thousand feet from 
the dock site. The new dock, which has been designed 
and built under the supervision of Mr. F. E. Went- 
worth-Sheilds, M. Inst. C.E., Docks Engineer of the 
Southern Railway, has been constructed by E. Nuttall, 
Sons and Co., Ltd., of Manchester, and John Mowlem 
and Co., Ltd., of London. It has afforded continuous 
employment for close upon 1000 men and has cost 
about £2,000,000. Its principal dimensions are :— 
Length, 1200ft.; breadth of entrance, 125ft.; and 
depth to the top of the blocks at high water neap 
tides 45ft. In its building it has been necessary 
to excavate more than 2,000,000 tons of earth, and 
about three-quarters of a million tons of concrete 





being, or other nominee. In view of the great increase 


have been used in the construction of the floor and 


the walls. Now that the dock has been filled, the end 
caisson built by the Furness Shipbuilding Company, 
Ltd., of Haverton Hill-on-Tees, which is expected 
at Southampton towards the end of this week, will 
be placed in its position, after which the present 
earth enclosing bank will be dredged away. The 
period which has elapsed between the placing of the 
order on June Ist, 1931, and the flooding of the com- 
pleted dock is just two years. The dock will not be 
dry again until after its official opening by the King, 
which has been fixed to take place on Wednesday, 
July 26th. 


The Asturias and Alcantara. 


At the recent general meeting of Royal Mail Lines, 
Ltd., Lord Essendon announced that the company 
had decided to recondition and speed up its liners 
the “‘ Asturias ’” and the “ Aleantara.’’ The contract 
for this work has been entrusted to the builders of 
the ships, Harland and Wolff, Ltd., of Belfast. It 
has been decided to increase the power of the pro- 
pelling machinery considerably and to modify the 
hulls to suit the higher speed. It will be recalled 
that the two liners, which were commissioned in 
1926, are now propelled by twin-screw, eight-cylinder, 
four-stroke, double-acting, Harland-B. & W. Diesel 
engines, with a total designed output of 15,000 
B.H.P. at 115 r.p.m. With the somewhat confined 
machine space available, and taking into considera- 
tion the existing arrangement of propeller shafting, 
it was found that a twin-screw arrangement of single- 
reduction geared turbines supplied with high-pressure 
steam from oil-fired water-tube boilers of the latest 
‘“* Johnson” type gave the best scheme. The two 
vessels will be withdrawn from service for the altera- 
tion to be made as soon as the new propelling and 
auxiliary machinery is ready. 


Rationalisation of Shipping. 


In a leading article last week we dealt with some 
aspects of the marine transport position of the world 
and made the suggestion that some definite policy on 
the part of British shipowners was needed, especially 
in view of the approaching World Economic Confer- 
ence. On Tuesday last, June 6th, the Chamber of 
Shipping of the United Kingdom issued outlines of 
two schemes, one a national scrapping scheme and 
the other an international laying-up scheme, which 
have been prepared by a special committee of the 
Chamber entrusted with this work. Both schemes 
are based upon contributions made by shipowners 
themselves through dues to be levied by the par- 
ticipating Governments. The committee has come 
to the conclusion that as several countries have 
already adopted scrapping schemes, scrapping can be 
undertaken on a national basis, but that any scheme 
for laying up tonnage must be international in 
character. In this connection it is pointed out that 
the British Empire accounts for nearly one-third of 
world entrances with cargo, while eleven individual 
countries account for more than half such entrances. 
The present drafts of schemes are only intended as 
an outline, but if the committee’s proposals receive 
a sufficient measure of support they will be elaborated 
in detail. The committee further suggests that if 
these proposals command the support of a substantial 
part of the British shipping industry they will be 
examined sympathetically by the Board of Trade, 
with a view to deciding whether it could advise 
the Government to assist in bringing the proposals 
into effect. 


A New Cairo Bridge. 


On Tuesday, June 6th, King Fuad J]. of Egypt, 
officially opened the new Kasr-el-Nil Bridge, now to be 
called the Khedive Ismail Bridge, over the Nile at 
Cairo. The bridge was built by Dorman, Long and 
Co., Ltd., of Middlesbrough and London, and the 
firm was represented by Major F. W. Stephen. It 
carries the traffic across the Nile from Cairo to the 
Ghezireh area, and has a length between the centres 
of end bearings of 382-20 m., or about 1254ft. There 
are two shore spans of 43-10 m., four fixed spans of 
50 m., while a swing span with its approach canti- 
levers forms two spans of 48 m., giving two 20 m. 
openings for navigation by river craft. The width of 
the bridge is 20. m. clear between the hand rails, a 
roadway of 15 m. width with two footpaths each of 
2-5 m. width being thus provided. The level of the 
roadway is maintained throughout at 24-50 m., 
while the caps of the piers and abutments are placed 
at a level of 19-50 m., or 3:70 m. above the normal 
water level, which is 15-80 m. The piers and abut- 
ments are of granite carried on concrete filled steel 
caissons. The superstructure consists of four lines of 
steel girders placed under the roadway at 4-75 m. 
apart, the footpaths being supported on cantilevers. 
The main girders are 3-50 m. deep over the piers and 
2-30 m. deep at their centres, giving an elliptical 
arched effect, and the swing span embodies special 
features. Special architectural and lighting effects 
have been introduced, and in these matters the 
engineers have worked in collaboration with Sir John 
Burnet and Partners. The cost of the complete 





bridge was approximately £E£300,000, and about 
3000 tons of steel were used in the superstructure. 
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The Port 


A] EARLY a quarter of a century has passed since 
1 we described in a series of articles written for this 
journal* the port extension works of Havre which 
had been constructed during the preceding decade 
and were brought to completion during 1908 and 
1909. That scheme of port development had been 
authorised by law in 1895, and its cost was approxi- 
mately £2,500,000. 

An entirely new outer harbour had been formed 
by the building of two piers, one on the north side 
of the entrance to the old harbour and the other on 
the south side. These piers had a combined length 
of over 2100m. Their superstructures were of mass 
concrete and masonry founded on a rubble mound. 
At the same time, a deep-water tidal quay, 500 m. 
in length, was built on the foreshore to the south of 
the old harbour entrance pier. At low water there 
was in 1908 a depth of about 30ft. alongside this 
quay. About the same time as the construction of 
the piers, which formed the new outer harbour, the 
piers and other works of the old harbour entrance 
were demolished, and a new lock was built between the 
old outer harbour and the Bassin de l’Eure, which 
at the time was called the Florida Lock, but has 
since been renamed after the famous French dock 
engineer, Quinette de Rochemont. At the time of its 
construction it was one of the largest locks in the 
world. Concurrently with the building of all these 
structural works, the harbour and its approaches 
were deepened by dredging. Where formerly a depth 
existed of from 2 m. to 3 m. below low water zero,t 
successive programmes of dredging had resulted by 
1908 in a depth of 6 m. throughout the greater part of 
the tidal harbour and in the entrance channel sea- 
ward of the piers. This depth has been still further 
increased since 1908. In Fig. 1 we reproduce a plan 
of a portion of the port of Havre as it existed in 
1908, the works of the old harbour entrance which 
had then been removed being shown by dotted lines. 

The Seine estuary, on the bed of which all the 
successive extensions of the port of Havre have been 
constructed, is in its natural condition a wide area of 
alluvial sand flats submerged at low water to a depth 
of from 2m. to 4m. The sand flats are traversed 
by several channels of somewhat greater depth, and 
there are also large areas of alluvial silt and sand 
which dry at low water. It has therefore been possible 

* THE ENGINEER, October 11th, 1907, Vol. CIV.; May 29th, 
1908, June 5th, 1908, Vol. CV. 

+ The zero referred to in this article, and shown on the plans 
of the harbour works, is the ‘“‘ Zero des Cartes Marines,’ and is 
0-3 m. below the level of lowest equinoctial spring tides, or about 
1 m. below mean low water spring tides, and about 4-3 m. below 
mean sea level at Havre. The rise of mean spring tides at Havre 


is about 7-85 m. and of mean neap tides about 5-85 m. above 
equinoctial tides rise to + 8-15 m. 





zero ; 


of Havre. 


No. I. 


to carry out the building of nearly all the works 
required for the successive extensions of the port 
accommodation on a shallow sea bed, the depth below 
low water zero seldom exceeding 2 m. or 3 m., the 
necessary increase in depth being secured by sub- 
sequent dredging after the completion of the struc- 
tural works. 


Works CONSTRUCTED SINCE 1909. 
In 1909 parliamentary authority was obtained by 


the port authority of Havre for the carrying out of a 
still greater extension of the harbour area than that 








tially completed, together with additional works 
for which authority was obtained subsequently. 
During the war years and for some years after the 
war, the building of these works was necessarily 
suspended in whole or in part. The 1909 programme, 
as subsequently modified, and including the additions 
which were authorised later, provided for the follow- 
ing works :— 

(1) The construction of a new south pier outside 
the south pier of the 1895 programme and about 
200 m. distant from it. 

(2) The removal of the old south pier concurrently 
with the construction of the new pier. 

(3) A sea embankment enclosing the site of the 
new southern extension or Bassin de Marée. 

(4) The building of deep-water tidal quays on 
the north side of the new harbour area, including 
the quays of the Compagnie Industrielle Maritime, 
and their equipment. 
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authorised in 1895, the principal feature of which was 
the creation of an entirely new outer harbour on the 
foreshore and shallow sea bed to the south of the 
then existing outer harbour and docks, and having a 
water area of nearly 400 acres. The works carried 





out under the law of 1909 have now been substan- 





FiG. 1—THE PORT OF HAVRE IN 1908 


(5) Reclamation at the east end of the new har- 
bour area and the construction ef a large dry dock 
therein. 

(6) The building of a central mole or pier in the 
Bassin ‘de Marée. 

(7) A large reclamation on the south side of the 
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Bassin de Marée and outer harbour, subsequently 
developed for oil storage, and by the construction 


of petroleum basins. 


(8) Further deepening of the harbour and its 
approaches to 9m. below zero and the provision of 


in progress. The change in the position of the south 
pier was undertaken partly with the object of increas- 
ing the width of the entrance between the pierheads, 
which is at present only 175 m., and partly to provide 
additional sea room inside the piers of the outer 


tion of range in the harbour has been exaggerated. 

Furthermore, the construction of island breakwaters 
protecting the anchorage and the dredged access 
channel seaward of the existing entrance is intended 
at some not distant date, and plans of these works 
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FIG. 2—PLAN OF THE PORT OF HAVRE SHOWING THE PROPOSED OUTER BREAKWATERS 


a depth of 12 m. or more in the quay berths of the 
Bassin de Marée. 

(9) The transformation of the inland waterway 
known as the Canal de Tancarville and its sur- 
roundings into an industrial and dock area. 


harbour. It has been found that the currents in the 
entrance and the oblique direction of the tidal stream, 
in relation to the access channel, sometimes give rise 
to difficulties of navigation in the existing entrance. 
It was realised that an increase in the width of the 
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(10) Reconstruction of the road and rail services 
of the port and docks. 
In addition, other works of less importance were 
authorised, some of which are referred to hereafter. 
The view on page 566 shows the port works in 
1930 from the south-west. The old South Pier and 


entrance must be secured before the Transatlantic 
liners of the “‘ Normandie ’”’ class can be brought into 
service at Havre in 1934. The enlargement of the 
outer harbour will also have the effect, by providing 
a wider expanding area, of dissipating the “‘ range ” 
which must inevitably be increased by the enlarge- 


have already been prepared. The proposed break- 
waters are indicated in Fig. 2; the entrance between 
the breakwater heads would have a width of 600 m. 
It is proposed to spread the building of the island 
breakwaters over a period of years, and in the first 
instance the north and south portions flanking the 
entrance would be constructed ; the combined length 
of these would be about 2000 m. Ultimately, the 
length of the breakwaters protecting the anchorage 
may be increased to a total of about 11,000m. If 
and when these breakwaters are constructed, the 
enlargement of the entrance to the Avant Port to 
300m. width would certainly be carried out, and 
could be done without risk of imconvenience to 
shipping, owing to excessive range in the tidal har- 
bour. 


New. SoutH PIeRHEAD. 


The new South Pierhead now building has, for the 
reasons we have mentioned, been designed as a semi- 
permanent structure and will be formed by three 
large reinforced concrete caissons (a, b, and c in Fig. 2.). 
These were constructed in the large dry dock at the 
east end.of the Bassin de Marée, and one of them (a) 
has already been floated out and sunk in position on a 
bed dredged and levelled to 15 m.-below zero. After 
sinking the caisson was filled with sand and upon! it 
thé pierhead superstructure isbeing built. On the 
completion of the.demolition of the head of the old 
South Pier, which we refer to later, the second and 
third caissons (b and c) will be sunk in position to fotm 
the complete pierhead. If and when island: break- 
waters are constructed as a protection of the anchor- 
age, these two end caissons (6 and ¢) at the extremity 





of the new South Pier will be removed. This, it is 





\ 
\ 





Fic. 4—CONCRETE CAISSON IN DRY DOCK, 1931 


. 


the sea wall of the south-west embankment are seen 
in the foreground and in the middle distance the large 
lock, the Quai Nord and the Quai d’Escale. 


New SoutuH PIer. 


The demolition ofa large part of the old south 
pier of the 1895 programme and the construction. of 
the new south pier are actually among the last of the 
works to be carried out under the law of 1909 and 





subsequent authorisations, and these works are still 








ment of the entrance to~250 m., now in process of 
accomplishment. It was originally intended to pro- 
vide an entrance channel between the new pierheads, 
300 m. in width; but the fear of the increased range 
in the protected harbour which would be the con- 
sequence of such an enlargement led the responsible 
authorities to adopt in the first instance a width of 
250 m. Provision has, however, been made for the 
possibility of further enlargement of the entrance 
to 300 m. if experience proves that the anticipa- 





Fic. 5—-CAISSON AND COFFERDAM AT SOUTH PIERHEAD 


expected, can be carried out without serious difficulty 
after the demolition of the superstructure by removing 
the sand filling from the interior of the caissons and 
by pumping. These two caissons would then be made 
use of to form the heads of the island breakwaters 
(6! and c1). The first of the three caissons was sunk 
at the end of the new South Pier in July, 1931; it is 
31 m. long by 16 m. wide, and was floated out of dock 
with a draught of 13-5 m. (Fig. 3). It is said to be 
the largest reinforced concrete caisson that has been 
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used in the construction of harbour works. A view 
of one of the caissons in the dry dock is shown in 
Fig. 4. 
MouND AND SUPERSTRUCTURE WALL. 
The new South Pier is being constructed pro- 





shore and placed in position by'a floating crane. The 
superstructure of the old South Pier is of masonry 
and concrete built in situ, and the blockwork design 
of the new superstructure wall has proved to be more 
economical than that of its predecessor. 

The hearting of the rubble mound is of stone, 
ranging from 40 kilos. to 1000 kilos. weight, averaging 





gressively from the caisson (a), which forms the first 
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Fic. 6—CROSS SECTION OF OLD AND FiG. 7—REMOVAL OF THE OLD PIER 
: NEW SOUTH PIER HEAD 


section of the pierhead works, landwards. The cross | 200 kilos., while the stones used on the faces range 
section of the pier is generally similar to that of] up to 10,000 kilos. weight. The rubble mound and 
the old South Pier (Fig. 6). It comprises a sub-! the base of the superstructure wall are protected on 
the sea face by concrete 
blocks forming an apron and 

[ a revetment to the stone slope 
(Fig. 6). The face slopes of 
| % the mound are 1} to 1 on both 
sides. At the present time a 
length of about 400 m. of the 
new pier has been built with 
the exception of some por- 
tions of the superstructure 
and parapet. 

Fig. 8 shows the new 
South Pier under construction 
in March, 1932, looking 
towards the caisson head. 
The floating crane used for 
depositing the 100-ton blocks 
is seen in Fig. 9. 











REMOVAL OF OLD PIERHEAD. 


The most interesting feature 
of the demolition of the old 
South Pier is the removal of 
the pierhead caisson, which is 
now in progress. This work 
is made difficult by reason of 
the construction of the head, 
which consists of a_ large 
steel caisson, which was sunk 
structure of rubble stone and old concrete blocks| by compressed air to the level of 12-50m. below 
from the demolished pier deposited on the sea bed,| zero, subsequently filled with concrete, and sur- 
which throughout the length of the work has a natural! mounted by a masonry superstructure. The demo- 





FiG. 8--SOUTH PIER, FEBRUARY, 1932 


decided to effect the demolition by means of a movable 
caisson worked under compressed air. For this course 
to be practicable it was necessary to take special 
precautions to protect the movable caisson against 
the effect of heavy seas. The plan ultimately adopted 
therefore consisted in the formation of a species of 
artificial island surrounding the old pierhead. The 
rubble mound and superstructure wall of the pier, 
which abutted against the pierhead caisson, were first 
removed by blasting and grabbing. While this was 
in progress two of the large reinforced concrete 
caissons already referred to, which later will be used 
to form the provisional extension of the head of the 
new South Pier, were constructed in the dry dock, 
floated out and sunk one on either side of the pierhead 
caisson ; the sea bed having been previously dredged 
to the level of the foundation of the latter, namely, 

--12-50m. (Fig. 7). After sinking the caissons were 
filled with sand and concrete blocks, each of 100 tons 
weight, were piled on the top as a protection against 
the sea and also to form a working platform at a level 
of +11-50m. (Fig. 5). Cofferdams, consisting of 
*'Larssen ’’ heavy section steel sheet piling, were 
constructed at either end of the old steel caisson and 
sealed against the ends of the temporary reinforced 
concrete caissons. The spaces between the old steel 
caisson and the surrounding cofferdam thus formed 
were then filled with dredged material, after which 
the demolition of the upper part of the steel caisson 
and its concrete hearting proceeded down to a level 
of a few feet above low water, this work being carried 
out by ordinary methods in free air. 

In the meantime the erection of the movable 
caisson to be worked under compressed air was pro- 
ceeded with. It is supported by a series of steel 
girders, spanning the space between the two rein- 
forced concrete caissons, and suspended by long-link 
plate chains from a series of hydraulic jacks mounted 
on the girder superstructure. By means of these 
hydraulic jacks the caisson can be lowered by 
successive fleets as required (Fig. 7). 

The views on page 576 show the successive stages 

in the construction and operation of the movable 
caisson. Fig. 12 is a view of the caisson before launch- 
ing (April, 1932); Fig. 14 shows the caisson floated 
over the old head before the driving of the steel piles 
of the second cofferdam (August, 1932); Fig. 13 
shows the hydraulic jacks supporting the caisson ; 
and Fig. 15 the works in April, 1933. In Fig. 14 the 
new South Pier is seen in the distance. 
The history of the construction and removal of the 
old South Pierhead at Havre illustrates the advantage 
in certain circumstances attaching to the employ- 
ment of large reinforced concrete caissons in the con- 
struction of harbour works. They can be removed, 
if the filling consists of sand or similar material, 
should occasion arise, with a minimum of difficulty 
and certainly in much less time than is required for 
the demolition or removal of a steel structure filled 
with concrete. The building of the substructure of the 
new South Pierhead was accomplished in four months, 
while the construction of the old South Pierhead, 
sunk by compressed air nearly a quarter of a century 
ago, occupied several years. The new head can be 
removed by flotation if the necessity should arise, 
whereas the demolition of the old pierhead will 
occupy about three years and is estimated to cost 
more than 25 million francs. The total cost of the 
removal of the old pier and the building of the new 
one is estimated to be 150 million frances. 


DEMOLITION OF OLD SoutH PIeEr. 


The demolition of the South Pier structure land- 
ward of the pierhead presents comparatively few 
difficulties and is proceeding pari passu with the con- 
struction of the new pier. The solid superstructure 
of masonry and concrete is being demolished by 
blasting, and the débris, together with the rubble 





stone from the foundation mound, are removed by 











FiG. 9—FLOATING CRANE AND NEW SOUTH PIER 


depth of from 2m. to 3m. below low water zero. 
The rubble mound is brought up to a level of +1-5m., 
at which stage it is levelled off to form a foundation 
for the superstructure, consisting of conerete blocks 
of 100 tons weight which are made in a block yard on 


lition of the under-water parts of this structure in an 
exposed situation where the currents are strong pre- 
sented a difficult problem. The caisson measures 
30m. in length and 16m. in width. After several 
alternative schemes had been considered it was 








orange-peel grab capable of raising from under water 





FiG. 10--BASSIN DE MAREE—CONSTRUCTING SEA WALL 


three powerful lifting appliances especially con- 
structed for the work. The first is a Titan crane, 
which travels on the deck of the pier; the second a 
floating crane of 25 tons capacity equipped with an 
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individual stones weighing over 5 tons; and the 
third is a ‘“ Bucyrus-Erie”’ dipper dredger whose 
excavation bucket has a capacity of 6 cubic metres 
and lifts individual rock masses up to 10 tons weight. 
The pontoon of the dipper dredger is provided with 
spuds, which enable it to dispense with ordinary 
moorings when working. The concrete and masonry 
débris from the demolition, together with the rubble 
stone forming the mound on which it rests, are made 
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length varies in level from about 1 m. above to 4 m. 
below low water zero. The sea face of the embank- 
ment is protected by large stone rubble. In the case 
of the more exposed parts on the south-west, the 
stones used for the face protection weigh from 
5000 kilos. to 10,000 kilos., the slope being 1} to 1 
carried up to a level which varies between + 3-25 
and 4-4-0; The superstructure consists of a mass 
concrete wall faced with masonry founded on a 
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Fic. 11—SouTH-WEST EMBANKMENT WALL 


use of in the construction of the substructure of the 
new pier. As far as possible, the concrete blocks from 
the old structure are utilised in the new work. 
SEA EMBANKMENT. 
The sea embankment enclosing the Nouvel Avant- 
Port, the Bassin de Marée, and the reclaimed areas 
on the south-west, south, and east, has a total length of 


about 4200 m. It consists for the most part of a rubble 
mound tipped on the sea bed, which throughout its 


course of pre-cast concrete blocks and protected at its 
foot by similar but smaller apron blocks. The coping 
of the superstructure is at level +10-50. A view of 
the south-west embankment wall during construction 
is shown in Fig. 10 and a cross section in Fig. 11. The 
view shows the back face of the concrete block and 
in situ wall during construction and before the area 
to be reclaimed behind it was filled with dredged 


material. 





(To be continued.) 








Synthetic Resins. 


By A. E. WILLIAMS, F.CS. 


M\HE manufacture of synthetic resins is one of the 

newer chemical industries, for thirty years ago 
these substances were practically unknown; and 
their development and practical application has, 
with one important exception, been chiefly a post- 
war innovation. The first synthetic resin to be used 
extensively was produced from phenol and formal- 
dehyde, by Baekeland, who treated equal parts of 
these substances at 150 deg. Cent., under pressure, 
for several hours. Such a product had only a limited 
application. Later, Baekeland successfully employed 
certain catalytic agents by means of which various 
types of resin could be produced from catalysed 
phenol-formaldehyde, and ‘could be moulded into 
any shape. These products became known as 
bakelite. More recently other classes of synthetic 
resins have been produced and developed on an indus- 
trial scale, the chief of which are furfural, coumarone, 
and carbamide-formaldehyde resins. 

The original outlet for synthetic resins was in the 
manufacture of mouldings, in which the resin, owing 
to its excellent thermo-plastic properties, was found 
to be a valuable ingredient. In the preparation of 
mouldings the synthetic resins act as a binding agent 
for the “ filling ” material, which may be wood-flour ; 
various earths, such as china clay ; asbestos, &c., 
the nature of the filler employed depending on the 
uses to which the moulding is to be put. These 
mixtures are then pressed at a definite temperature, 
which also varies in accordance with the nature of 
the moulding mixture, and its ultimate function. 
Such mouldings have a wide application in the elec- 
trical trades and numerous other industries, such as 
in the manufacture of optical and musical instru- 
ments, gramophone records, and hundreds of other 
articles. Even cups and saucers and laboratory 
ware are now made from synthetic resins. With the 
rapid growth of the radio industry, these synthetic 
products have been increasingly used. For not only 
can artistic mouldings be made from them at a lower 
cost than from wood, but their excellent insulation 
properties render them particularly suitable for this 
industry. Recently the makers of the “‘ Ekco” 
radio receiving sets introduced a new building to 
house several 1000-ton hydraulic high-speed presses 
for making phenolic-formaldehyde mouldings. 

The preparation of mouldings, however, is not the 
only outlet for synthetic resins. In the varnish 
industry these products have displaced the natural 
resins for some types of varnish; in others, the 
synthetic material is incorporated with the natural 
resin to give a varnish of specific properties. Other 
applications include the stiffening and finishing of 
cotton fabrics, the coating of paper, &c. 

An important development in the industry is the 


Bakelite, Ltd. This is a dense, strong, solid material 
produced by the application of heat and pressure 
upon superimposed layers of paper or fabric, impreg- 
nated with synthetic resin. The resultant material 
is extremely hard, water and heat resisting, chemically 
inert, and possesses high dielectric strength. Very 
diverse are the products manufactured from this 
laminated material, one of the most interesting to 
engineers being laminated gears, which have the 
advantages that they are not affected by oil or acids, 
are long wearing and silent in operation. Such gears 
run equally well in oil or water, either hot or cold, 
since they are quite unaffected by extremes of tem- 
perature. They are constructed in both heavy and 
light patterns, being used in such machinery as bridge 
cranes, boring mills, hydraulic pumps, &c.; and also 
for very light work, such as in typewriters, speedo- 
meters, &c. The laminated material from which the 
gears are made has the following properties :— 

1-33 
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Specific gravity .. 
Brinell hardness... .. .. .. 
Compressive strength, flatwise 


FURFURAL. 


An impetus has been given to the manufacture of 
synthetic resins from furfural, C,H,0 . CHO, since 
methods have been devised by which the latter sub- 
stance can be obtained cheaply from what was formerly 
practically waste vegetable matter. Such materials 
as wheat bran, and the offal from other cereal crops, 
particularly oats and maize, are all used in the pro- 
duction of furfural. This substance may be regarded 
as a hydrolytic product resulting from carbohydrate 
matter, chiefly pentoses and pentosans, present in the 
waste vegetable matter. The amount of such raw 
materials available for furfural making is evident 
from the fact that in the U.S.A. alone about 20,000,000 
tons of waste maize material is at hand each year. 

The general formula of the aldopentoses, from 
which class of sugars furfural is prepared, is 
CH,OH . (CHOH), .CHO. When pentosans are also 
present these are first hydrolysed to pentoses in the 
initial stages of the manufacturing process. Furfural 
is formed from arabinose, the most prominent member 
of the pentoses, as shown in the graphic formule 
in the next column. 


MANUFACTURE OF FURFURAL. 


The production of furfural consists essentially 
of grinding the raw vegetable matter to a coarse 
meal, adding a suitable catalyst, generally a mineral 
acid, and an appropriate amount of water. This 
mixture is then heated, and finally distilled, the 
amount of furfural recovered representing from 12 


of the Quaker Oats Company, oat hulls are treated 
in rotating steel autoclaves, 12ft. long by 8ft. diameter, 
in the presence of about 5 per cent. of sulphuric 
acid, with live steam at 60 lb. pressure. The vapour 

rising from the mass is then led to a drum, still under * 


pressure, where the solid matter settles out. Owing 
to the presence of acetic acid, the distillation is carried 
out in a copper bubbling plate type column. The 
distillate consists of 99 per cent. furfural. Each 
ton of oat hulls yields about 3001b. of furfural, 
and each autoclave will treat up to 1 ton of hulls 
per twenty-four hours. It is interesting to note 
that up to 1922 furfural cost about £7 per pound, 
but, since its recognition as a valuable commercial 
commodity, followed by its manufacture on a large 
scale, it may now be bought for about 2s? or less 
per pound. 


FURFURAL RESINS. 


A thin layer of furfural possesses the property 
of gradually forming a solid resin if left to stand in 
a warm atmosphere for some days. The process of 
resinification is apparently accompanied by both 
polymerisation and oxidation, since pyromucic acid 
—C,H,0 . COOH-+is frequently found in the poly- 
merised product. In practice the resinification process 
is accelerated by the application of heat, and the 
use of a catalytic agent, by which means furfural 
may be converted to a resinous state in a much shorter 
period, usually only a few hours. Both acids and 
alkalies have been used as catalysts; also halogen 
compounds, notably aluminium chloride. By using 
from 1 to 2 per cent. of aluminium chloride, and 
heating the mixture to between 120 and 130 deg. Cent., 
a soluble resin is first obtained, but on continued 
heating an entirely insoluble product is formed. 

A black resin, of value in varnish making, is 
produced by the action of alkalies on furfural. The 
procedure is to treat furfural in an autoclave with 
4 to 5 per cent. of caustic soda, or other strong 
alkali, under pressure, at a temperature of 140 deg. 
to 150 deg. Cent. for about ninety minutes. The 
mixture is then cooled and neutralised by hydro- 
chloric acid, when the resin is precipitated and 
gradually settles out. 


PHENOLIC-FURFURAL RESINS. 


Various types of resins are produced by the inter- 
action of phenol with furfural; the proportion of 
these two constituents used determining the properties 
of the resin. To accelerate the resinification process, 
use is commonly made of a catalyst, such as hydro- 
chloric acid, from 5 to 8 per cent. of the latter being 
found most suitable. Smaller proportions of catalyst 
are generally not sufficiently active, whilst greater 
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FORMATION OF FURFURAL FROM ARABINOSE 


amounts quicken the action to such an extent that 
it is not easily controlled. 

If furfural is condensed with amines or phenolic 
substances other than phenol itself, resins having 
different characteristics may be formed by varying 
the proportion of hydrochloric acid used as catalyst, 
and by altering the duration of the process. Thus, 
it is possible to stop the operation at an early stage 
and so obtain a liquid resin, which may be dissolved 
in a solvent for varnish purposes. By continuing 
the process an insoluble, infusible resin is obtained. 
This product may be mixed with a filler such as 
wood-flour, and moulded, either for electrical insula- 
tion purposes, or for a large variety of other uses. 
Glaessen (B.P. 160,482) has developed a process 
by which pure cellulose can be obtained from saw- 
dust, &c., and, simultaneously, a useful resinous 
by-product, which may be used in the solid form, or 
dissolved in a solvent for use as varnish. His process 
consists of heating the wood, or other cellulosic 
substance, with an excess of a phenolic body, and 
in the presence of a small percentage of hydrochloric 
acid. As the heat treatment proceeds, furfural is 
liberated, which reacts with the phenol to form a 
resinous mass. The cellulose is then removed, and 
the uncombined phenol recovered by distillation, 
leaving the resinous substance, which contains the 
non-cellulosic portion of the wood, as a residue. 


AMMONIA-FURFURAL RESINS. 
When furfural is treated with ammonia under suit- 








manufacture of laminated sheet, as carried out by 





to 14 per cent. of the raw material. In the process 


able conditions, furfuramide—(C,H,O .CH), . N,— 








570 


THE. ENGINEER 


JUNE 9, 1933 








is the principal product initially formed. From 
this substance a resinous mass may be produced, 
which differs in properties from either furfural 
or phenolic-furfural resins. If, however, an excess 


RESIN-MAKING PLANT, 
Of the various types of plant used in the production 
of the resins, the Isoelectric patent heating plant 
represents a modern example. This plant, shown in 








Fic. 1—ISOELECTRIC SY 


of water be present, or the reaction be conducted 
at ordinary atmospheric pressure, hydrofuramide 
is simultaneously formed. This product may be 
regarded as a nitrogen analogue of an aldehyde, 
and undergoes similar reactions. Both amarine 
and furine are produced by the continued interaction 
of the hydrofuramide with ammonia, and neither 
of the former substances gives a satisfactory resin, 
so that, in practice, the object is to keep the amount 
of hydrofuramide formed as low as possible. This 
is usually accomplished by carrying out the reactions 
under pressure, and avoiding the presence of excess 
water by using strong ammonia solutions. 

Several processes have been protected in the last 
few years dealing with this class of resin, a typical 
one of which is U.S.A. Patent 1,441,598. This 
describes a process in which furfural is heated with 
strong ammonia in a pressure vessel, for three hours 
at a temperature of 120 deg. to 140 deg. Cent. The 
resin so obtained forms a valuable varnish when 
dissolved in a solvent. From the writer’s experience 
of ammonia-furfural resins, the majority of these 
products are too soluble, and also become quite soft 
if heated to 70 deg. or 80 deg. Cent. For these reasons 
they cannot be readily utilised in moulding work. 
Against this, however, they form an excellent ingre- 
dient for varnish making, especially for outdoor 
work, on account of their weather-resisting properties. 


GENERAL CHARACTERISTICS OF FURFURAL RESINS. 


Most furfural resins are inclined to be dark in 
colour, so that they are not generally suitable for 
the lighter shades of varnishes. For most classes 
of moulding work, however, the insoluble resins are 
quite germane, since in the lighter coloured mouldings 
furfural resin is usually admixed with a white or a 
light-coloured filler, which renders the dark resin 
scarcely perceptible. In other classes of moulding 
work, use is often made of bright-coloured:- dyes, 
which effectively conceal the deep colour of the resin. 
For electrical purposes, in which good insulating 
. capacity is required, the furfural resins usually com- 
pare favourably with the other synthetic resins. 
Much, however, depends on the type of filler added 
to the resin before moulding, and on the method of 
moulding. With a suitable filler, the furfural resin 
mouldings have a dielectric strength approaching 
that of some mica compositions. In general, the 


furfural resins are more flexible than some other 
synthetic resins, notably the formaldehyde products, 
and so may be put to uses for which the latter are 
often unsuitable, such as in the manufacture of 
flexible gramophone records and printers’ rollers. 








NTHETIC RESIN PLANT 


the upper left of Fig. 1, is built by Kestner Evaporator 
and Engineering Company, Ltd., 5, Grosvenor- 
gardens, London, and in this particular resin plant 
the vapours are drawn off the vessel and condensed 
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in the cooling chamber to the right. After completion 
of the processing of the resinous material, it passes 
out at the base of the vessel and is cooled in the series 
of tubes immediately underneath, over the exterior 
of which a constant stream of cold water is main- 
tained from the tank shown on the extreme right. 
The ammonia used in this specific process is supplied 
from the cylinder in the bottom right of the 
illustration. 

The Kestner Isoelectric plant comprises, in general, 
a vessel for containing the raw material which has 
to be heated, this vessel being constructed in alumi- 
nium, stainless steel, copper, &c., depending on the 
exact nature of the materials being dealt with. Ina 
number of cases these exercise a corrosive effect, 
particularly at the high temperatures involved, and 
stainless steel is necessary. This vessel containing the 
material is surrounded by lagging enclosed in an 
outer mild steel casing, thus making a self-contained 
unit, as indicated in Fig. 1. A central bottom outlet 
is arranged in the vessel with a flush seat type outlet 
valve, which is operated from outside the outer steel 
casing for emptying the vessel when required. The 
vessel is provided with a cover generally constructed 
in the same material as the vessel itself, and suitable 
openings are arranged either in the cover or the top 
side of the vessel for charging the plant, vapour 
outlet, &c. 

A mercury-in-steel type thermometer arranged 
with an outer sheath made in the same material as 
the vessel itself is immersed in the raw resinous mass 
to be treated, and registers the temperature of the 
latter on a recording chart. The heating elements 
themselves are arranged inside the batch that is 
being heated, being so designed as to afford intensive 
thermic circulation, and also having a very large 
surface, so that the temperature drop between the 
heating element and the resinous material is very 
low, being of the order of 40 deg. Cent., or even less, 
depending on the condition of the product being 
handled. Owing to the large surface, however, this 
low temperature drop is not obtained by sacrificing 
the time of heating, as a very quick rate of heating is 
obtained, temperatures of over 300 deg. Cent. being 
easily attained in one hour or less, if necessary. The 
temperature to which the batch can be heated is 
limited more by the nature of the reaction that is 
taking place than the plant itself, as temperatures 
of over 400 deg. Cent. can be easily obtained if 
required, although 200 deg. to 250 deg. Cent. is the 
maximum generally found necessary in resin making. 
On account of the intensive thermic circulation and 
low temperature of the heating elements, which are 
well below any visual heat, the resinous mixture is 
evenly heated throughout the mass and local hot- 
spots and decomposition are reduced to a minimum. 

The plant is arranged with automatic control, so 
that when a predetermined temperature is reached, 








the electric supply is cut off, and cuts in again when 
a predetermined minimum temperature is reached. 
Various current controls are frequently arranged, so 
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that the maximum full load is used for the preliminary 
heating, and lower loads are used when the mixture 
is up to temperature, should it be required to main- 
tain this at any particular high temperature for some 
time in order to complete the chemical reactions. 
The heating elements are usually supported from the 
top cover, so that the cover and elements can readily 
be removed whenever required to obtain access to 
the interior of the vessel. For some classes of syn- 
thetic resin making it is necessary to provide the plant 
with a stirring gear designed to suit the nature of the 
particular reactions involved. All the heat from the 
elements is utilised in the material under treatment, 
and owing to the very efficient lagging, well over 90 
per cent. efficiency is obtained. In some cases after 
the reactions are carried out the material is run from 
the vessel for cooling, as is the arrangement in the 
illustration, but, where required, provision is made 
so that cooling is carried out in situ. 


PHENOLIC-FORMALDEHYDE RESINS. 


This class of resins is probably the oldest estab- 
lished of the synthetic resin series. Baekeland, who 
first made such resins in 1908, may be regarded as 
the founder of the phenolic-formaldehyde industry. 
The basis of this type of resin may be regarded as 
salicyl-aleohol, a pale yellow crystalline body which 


Feed Main 





object is achieved by operating the process under 
pressure, but without a catalyst. When the object 
is to produce a soluble resin for varnish making, some 
type of acid catalyst is generally used, which may be a 
mineral acid, such as sulphuric acid, or a fatty acid, 
such as stearic acid. An alkaline catalyst is, how- 
ever usually preferred in the production of insoluble, 
infusible resins, for the manufacture of mouldings, 
especially when good insulating properties are desired. 
Examples of such alkaline catalysts used are soda-ash 
and lime. Aqueons ammonia, too, is frequently used, 
in which a definite reaction between the ammonia 
and formaldehyde occurs, resulting in the formation 
of hexamethylene-tetramine (formin), thus :— 
4NH, + 6CH,O (CH,),N, + 6H,O 
Ammonia Formaldehyde Formin Water 
The formin reacts with the phenolic bodies present, 
when ammonia is again produced. Advantage is 
taken of the property of formin to produce this cycle 
of reactions in some instances after the moulding 
powder has been finally prepared and it is desired to 
alter the composition or properties of the powder. 


MANUFACTURE OF PHENOLIC-FORMALDEHYDE RESINS. 





The process of manufacture is a simple procedure, 
but one which simultaneously requires careful super- 
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essential, and one in which the lower paddle follows 
closely the shape of the bulged bottom of the vessel 


is preferable. In the base of the vessel a wide outiet 
is provided, so that the resinous mass may be con- 
veniently discharged. 

The mixture is heated gradually by means of the 
steam jacket, to a temperature between 90 deg. and 
95 deg. Cent., with the agitator in constant motion, 
the temperature being maintained constant within 
one or two degrees. After an interval of one hour or 
so, samples are drawn from the vessel periodically, 
and tested for solubility, &c. Insoluble resins usually 
require a longer reaction period than the soluble 
variety. When a sample of the desired quality has 
been obtained, the reaction vessel is placed in con- 
nection with a vacuum pump, vid a condenser, with 
a barometric sealing line. The reflux apparatus is 
then shut off, when the excess water in the reaction 
vessel is rapidly removed by the vacuum pump and 
released through the barometric pipe. It frequently 
happens that when the vacuum pump is first applied 
to the vessel, considerable foaming takes place in the 
latter, and unless this operation is done with care, 
resinous matter will rise with the evaporated water 
and eventually block up the condenser. When the 
excess water has been eliminated the resinous mass 
is discharged, whilst still hot, into a pan underneath. 
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FiG. 3—-200-TON MOULDING PRESS FOR SYNTHETIC RESIN PRODUCTS 


is produced when the requisite proportions of phenol 
and formaldehyde are heated together, according to 
the following equation :— 

C,H,OH CH,O €,H, (OH). CH,.OH 

Phenol Formaldehyde Salicyl alcohol 

If the heating be continued a molecule of water is 
eliminated with the formation of a, resinous mass, 
which is both insoluble and infusible,. thus :— 
C,H, . CH,OH 

O 


(C,H, (OH) . CH, . OH), > - H,O 
C,H, . CH,OH 

In place of phenol use is often made of the various 
cresols or methyl-phenols, of the general formula 
C,H, (CH;) OH, since these substances are much 
cheaper than phenol itself. According to the type of 
resin required, different catalysts are employed. With 
no catalyst, and the process; operating at atmospheric 
pressure, the progress of resinification is very slow, 
requiring several days. The effect of a catalyst is 
to reduce this period to several hours only. The same 








vision. Perhaps the greatest difficulty experienced 
is in securing a constant supply of raw materials of 
uniform composition ; a slight. deviation in the pro- 
perties of the raw materials will cause a great fluctua- 
tion in the finished resin. No hard-and-fast rule can 
be laid down as to the proportions of materials to be 
used, since they depend on the type of resin to be 
made. For the manufacture of a solid infusible resin 
of good dielectric strength, about 60 per cent. of 
eresol, 38 per cent. of formaldehyde, and 2 per cent. 
of ammonia may be used. But to produce a soluble 
resin for varnish purposes, the above: proportion. of 
eresol would generally be lowered, the formaldehyde 
increased, and a mineral acid substituted for the 
ammonia. 

The reactions between the phenolic body and the 
formaldehyde usually take place in a jacketed: vessel, 


to which is attached a refluxing apparatus and a 


vacuum:condensing plant. Inthe jacket of the vessel 
steam or cold water may be used, as desired, to con- 
trol the temperature. An efficient agitating gear is 











The exact constitution of the various classes of 
resinous bodies’ so produced, and the nature of the 
changes taking place in the reaction vessel, are still 
imperfectly understood. It is therefore a matter of no 
little diffieulty for the chemist.to identify and tabulate 
the constituents of the finished product, and so repeat 
the process and obtain a resin of exactly the same 
constitution. Apart from chemical tests, however, 
some information as to how far the resinification 
process has been carried may be furnished by the 
use of X-rays. The degree of polymerisation of many 
polymerised: formaldehyde products may be ascer- 
tained by X-ray examination of the moulded struc- 
ture, since in highly polymerised substances mole- 
cules of identical length crystallise together. 


CARBAMIDE-FORMALDEHYDE RESINS. 


Under this heading are also included thiocarbamide- 
formaldehyde resins. The action of formaldehyde 
CH,0O: on carbamide CO (NH,), gives resins of vary- 
ing properties, according to whether a neutral, acid, 
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or alkaline medium is employed. Similar results are 
obtained when thiocarbamide SC (NH,), is sub- 
stituted for carbamide, with the exception that the 
former substance usually produces resins of low elec- 
tricai insulating value, but which may be successfully 
moulded for a variety of other purposes. 

If carbamide and formaldehyde are heated with an 
alkaline catalyst, and the mixture afterwards neutra- 
lised with an acid, a pale brown resin separates out, 
which is soluble and may be used for varnish purposes. 
After drying and further heating this product is 
rendered impervious to acids and alkalies, and is 
also generally both insoluble and infusible. In this 
condition it may be moulded or machined for electrical 
or other purposes. 

When an acid catalyst—such as sulphuric acid—is 
employed, a darker coloured resin results, which is 
often more brittle than the alkaline product. Although 
it may be moulded for some purposes, it is not alto- 
gether suitable for electrical insulation work on 
account of its low dielectric strength. 

Probably the resins of this class manufactured 
under neutral conditions have the widest application. 
In this respect the thiocarbamide-formaldehyde 
resins have been developed to a high degree by the 
Beetle Products Company, Ltd., Oldbury, which 
specializes in the making of domestic utensils and 
ornamental goods from the resin. Their process 
consists of the blowing of air or of an inert gas into 
the heated mixture of thiocarbamide and formalde- 
hyde to remove such impurities as formic acid, &c. 
The moulding of the resin to form the required 
articles, such as cups, saucers, &c., is carried out in 
steel moulds, at a temperature of 140 deg. to 145 deg. 
Cent. These utensils are unaffected by temperatures 
up to 120 deg. Cent., and successfully withstand the 
action of all domestic liquids. 

The Pfenning-Schumacher-Werke Gesellschaft, of 
Germany, have protected a process in which use is 
made of sulphocyanides in carbamide-formaldehyde 
resin production, with the object of speeding up the 
polymerisation reaction or resinification. Sulpho- 
cyanides of metals or mixtures thereof are added to 
moulding compositions, comprising carbamide-alde- 
hyde condensation products, whereby polymerisation 
in the hot press is promoted, and the mouldings 
improved. The sulphocyanide may be added at any 
stage in the process up to the time of condensation 
taking place; but it is preferably added to the 
moulding composition while still in a solid powdered 
form. The amount added may vary according to the 
character of the moulding composition, but 0-5 to 
2 per cent. is usually sufficient. Im, an example, 
0-5 per cent. of aluminium sulphocyanide is added 
to a carbamide-formaldehyde moulding powder. 


CoUMARONE ReEsINs. 


These resins are not in general use for moulding 
work, chiefly on account of their brittleness. They, 
however, are largely used in the varnish industry and 
for the manufacture of printers’ ink. Their chief 
source is the heavy benzol from coal tar, boiling 
between 150 deg. and 200 deg. Cent. Usually 
coumarone (boiling point, 172 deg.) and indene 
(boiling point, 182 deg.), both light oily liquids 
from benzene, form the starting point for resin 
making. The process consists in collecting the dis- 
tillate which comes over between about 170 deg. and 
184 deg., from heavy benzol. This is then poly- 
merised at a definite temperature by the addition of 
sulphuric acid, followed by . neutralisation with 
caustic soda and finally distillation. 

The characteristics of the coumarone resins are 
governed largely by the temperature of polymerisa- 
tion, and the amount of sulphuric acid employed. 
With an excess of sulphuric acid and a relatively 
high temperature, the resin formed is both insoluble 
and infusible, but at the same time is usually too 
brittle to be moulded. With smaller quantities 
of acid the resin is frequently too soft to be moulded, 
as well as being soluble in various solvents, which 
renders it unfit for moulding purposes, so that the 
varnish industry, &c., present the main outlet for this 
type of resin. Possibly future research will produce a 
satisfactory coumarone resin that can be successfully 
moulded. 


MouLpING POWDERS. 


To form the moulding powder from which the 
mouldings are produced, the synthetic resin and the 
desired fillmg material are intimately mixed in a 
dry mixing machine. The mixture is then subjected 
to heat treatment and pressure by passage through 
steam-heated rolls, such as those illustrated in 
Fig. 2, made by F. Shaw and Co., Ltd., Manchester. 
These rollers are arranged both for steam heating 
and water cooling. Whenever it is necessary to 
use a particularly high temperature for the rolling 
of the mixture, provision is made for the circulation 
of cooling water around the bearing blocks. The 
bearings themselves are specially designed to exclude 
the fine dust which arises from the process, and to 
prevent oil coming into contact with the working 
faces of the rollers. 

So that the size of batch being worked may be 
easily regulated the guide plates are of the adjustable 
type. When the batch is finished the material adher- 
ing to the rollers is removed by hand-operated 
scrapers fitted to both rollers. In case of accident 
the motor driving the rollers may be instantly cut 





out by the action of an emergency operating gear 
working through an electrical trip switch, and set | 
above the machine. To facilitate the accurate and | 
quick setting of the rollers, vernier adjustment | 
devices are provided. The rolls in the illustration | 
are of the double-geared, double-speed type, which | 
allows of mixing and sheeting (the coating of paper | 
or fabric with the mixture) in the one unit. 


MovuLpDING PRESSES. 


| 
| 
} 
| 
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The moulding of the resin and filling powder is | 
carried out in hydraulic presses, capable of giving | 
from 400 lb. to over 20001lb. pressure per square | 
inch, the pressure used for any specific moulding | 
work depending on the type of article being produced | 
and the nature of the moulding powder. The presses | 
are equipped with an upper and a lower hollow steel 
box or platen, which must necessarily be heated 
during the moulding operation. In most instances 
the platens are heated by steam, at a temperature 
of from 170 deg. to 180 deg. Cent. Both gas and 
electricity are also in use for this purpose, but 
these are generally used only when a steam supply 
is not available. 

Fig. 3 illustrates a typical press used for the 
moulding process made by F. Shaw and Co., 
Ltd., and capable of giving a ‘pressure of 200 tons 
over the complete area of the platen. Several 
important improvements have been introduced 
in the building of this type of press. It will 
be noted that the bottom crosshead is adjustable 
as regards “‘ daylight,” or operating space between 
the platens, when the press is open, and is fitted with 
a bottom ejector, which is placed inside the head. 
It is, however, very easily removed for repacking. 
At the back of the press is a special draw-out ram 
which can be seen in the side elevation. This cross- 
head is very easily adjusted and no piping alterations 
are necessary, as the ejector and draw-out rams are 
coupled to their respective valves by means of special 
swivel connections. 

The ram travel is mechanically adjustable, both 
on the up and down strokes. On the down stroke 
the ram will fall to within any predetermined distance 
of the bottom mould, and will then close very slowly 
under high-pressure water. This arrangement allows 
the powders to become plastic and the gases to 
escape, as well as eliminating any crushing effect on 
the moulds. 

For the efficient. operation of the presses one or 
more hydraulic pumps are required, and preferably 
working in conjunction with accumulators, as with 
the latter a more uniform pressure is available than 
that derived from the pumps direct. 

An essential feature of the mould itself, which is, 
naturally, detachable from the press, is that it must 
be of great strength to resist the pressure employed, 
but, simultaneously, must not contain any surplus 
metal to hinder the passage of heat from the platens 
to the moulding powder. Such moulds are usually 
constructed of specially hardened steel, and the face 
highly polished. 

The method of producing a moulding is first to 
heat the platens to the required temperature. , Then 
the mouldmg powder, carefully weighed out pre- 
viously, or, in some cases, in the shape of a lightly 
compressed preformed tablet, is placed in the mould. 
Then the press is closed as rapidly as possible, so 
that the powder may take the shape of the mould 
before it hardens owing to the heat from the platens. 
Some articles, such as small electrical parts, may be 
moulded in a little over one minute ; larger objects 
of greater thickness often require seven or eight 
minutes in the press. 


FILLING MATERIALS. 


Both fillers and pigments used in moulding mixtures 
influence greatly the electrical strength of the finished 
article. At normal temperatures the electrical 
strength of synthetic resins ranges usually from about 
150 volts to about 500 volts per millimetre at fin. 
thickness, and according to the type of filler added 
to the resin the electrical resistance of the mixture 
may be lowered or raised. Wood meal is the filler 
mostly used in electrical mouldings for use at ordinary 
temperatures, the proportions being about equal 
parts of meal and resin. For high-temperature work 
the filler is often china clay, or slate dust. Filling 
materials which are so hard as to have an abrasive 
action on the steel moulds are generally avoided. 

The white chrysotile variety of asbestos is often 
used in certain types of moulded compounds. It is 
particularly advantageous where high dielectric 
strength is: not essential, but, at the same time, a 
good heat resistance is required. The chief disadvan- 
tage attached to the use of asbestos is that the insula- 
tion value is liable to be considerably reduced, 
by small amounts of metallic particles often found 
in the asbestos fibre. Asbestos is also liable to 
absorb both acid fumes and steam, thus lowering 
its insulating properties. 

To obtain the best electrical strength the moist 
fillers are dried in vacuum band dryers immediately 
prior to incorporating with the resins. The resin 
and filler mixture is then passed over the heated 
mixing rolls, previously mentioned, and finally ground 
into powder. 

Such mixtures as iron oxide and manganese oxide, 
&c., are in use to impart various shades of colour 





to the mouldings, the colouring matter being added 


usually with the filler. Nigrosene is a black dye 
much used for staining the mixture jet black; for 
the same purpose carbon black is often employed 
for other than electrical mouldings. 








Certified Engineers in France. 


We give below a free translation of the letter by 
Monsieur Couturaud, which was printed in a recent 
issue of La Journée Industrielle, and referred to in a leading 
article in our issue of May 26th. 


The vogue of ** technical careers ”’ is not of recent date. 
It arises from the nature and development of our civilisa- 
tion, as well as from the idea of ‘‘ progress ’’ which con- 
stitutes its dynamic element, There was a time, in the 
second half of the last century, when imagination was 
strongly impressed with the revelation of industrial power, 
and the introduction of manufacturing activity into soc‘al 
life. It was then that sons of the middle class found oppor- 
tunities in technical careers which produced the classical 
type of young engineer made popular in literature and in 
the. theatre. This phase of social custom is by no means 
negligible. 

Certainly, industrial activity did not awaken amongst 
young aspirants visions of vast untrodden spaces, which, 
in heroic times, tempted the conquering spirit of ‘* Empire 
builders.’’ But the ambition of those at the head of the 
profession created a general pride in the ‘ career ” which 
conduced to a personal culture and kept all classes of 
engineers within the bounds of our old liberal pro- 
fessions that never separated the dignity of the man from 
that of the function. 

Consequently, the engineer of that period constituted a 
definite type. He belonged to a world in which classical 
knowledge was a passport, and where his scientific educa- 
tion was only obtainable in a small number of schools. 
There were few diplomas, and if they were not all ‘ high 
diplomas,”’ their value was, nevertheless, undisputed. 
Being much smaller than now, the professional ranks were 
well ordered and disciplined and under control, and in 
such circumstances all the members came within the type 
of engineers thus defined. That type offers a sort. of 
criterion, and there is no doubt that it still constitutes a 
solid core for the recruiting of a special class. 

But we have now arrived at a period when technical 
progress has extended everywhere, to all trades, to the 
field, to the town, and to the army. Following upon the 
introduction of electricity and the explosion engine, it 
has penetrated all the elements of social activity, and the 
time has come when the professional core to which IT have 
referred is insufficient for the requirements of industry. 

The wonders of electricity, the automobile, wireless, 
and aviation, have once again stirred the imagination. 
We remember the enthusiasm aroused by the first motor 
car races, by the aviation meetings, and by the telegraphic 
exploits in Morocco. It seemed as if, on the eve of the 
war, a spirit of heroism and an obscure sense of possi- 
bilities crystallised the ideal of a technical vocation 
amongst a new class of the population. It also revealed 
the curious aptitude of Parisians for mechanics, which was 
observed when the bicycle first made its appearance and 
men who started with small bicycle shops built up power- 
ful industries. In a general way, it may be affirmed 
that this popularity of certain forms of technical activity 
is responsible for that considerable class of specialists 
who play so large a part in some industries. 

A highly developed mechanisation in a number of works 
has had the effect of suppressing workmen and of pro- 
ducing an intermediate class of men who, without possess- 
ing the creative faculties of engineers, must, nevertheless, 
be skilled in the erection, working, and maintenance of 
machines. 

Thus, the engineering profession is surrounded by a vast 
hinterland of ‘‘ technique ”’ where men have different kinds 
of instruction of an infinitely varied character, the value 
of which should not be underestimated. While not held 
together by the cohesion of the old class of engineers, 
these new members are associated amongst themselves 
by a similarity of thought and professional ideas that 
justify the generally accepted appellation of “ technician,” 
of which the term “ engineer ”’ is a particular and superior 
expression. That terminology of itself shows how im- 
possible it is to draw a line of demarcation between the 
two types which now constitute the industrial framework. 

Between the more or less qualified workman and the 
engineer of the highest culture, there is an almost imper- 
ceptible gradation. There are thousands of cases that 
overlap and merge and give rise to the strange abuse of 
words which not only makes the most of the expression 
“‘ technician,” but also compromises more or less the title 
of ‘‘ engineer.” 

There has risen a quarrel between the engineer and the 
technician which recalls the traditional antagonism in the 
army between officers and those assimilated to them, and 
the dispute has become stronger with the increasing 
number of technical schools. In the beginning these 
schools, many of which were excellent, were more anxious 
to give sound instruction than to grant diplomas. Then 
a time came when the supply had to meet the demand. 
The pressure of numbers requiring titles of engineers and 
diplomas of a similar character had the effect of placing 
those titles and diplomas within reach of all, whatever the 
capacity of claimants, until there rose so-called universal, 
general, and public schools, which “trained by corre- 
spondence,” with the sole object of providing their pupils 
with whatever diplomas they wanted. 

It is not surprising that this falling away from tracli- 
tions, and the facilities offered for obtaining diplomas, 
should have produced a frightful perversion of values. 
What is surprising is that it should have received a sort 
of official sanction, 

It must be admitted that this intrusion of numbers and 
mediocrity has only helped too well a policy of equivalence 
and short cuts which has made holders of recognised 
diplomas appear as a privileged class in the presence of 
young men who are unable to obtain a good education and 
are, nevertheless, ‘“‘ meritorious and obliged to earn a 
living.” This substitution of ‘‘ merit” for “‘ capacity ”’ 
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belongs to a sentimentalism which is truly a sign of the 


times. But sentiment counts for nothing in matters of 
public interest. By placing hasty instruction on the 
same level as full education and a complete scientific and 
practical training, the object aimed at of producing capable 
engineers and maintaining what may be called “ the 
natural defence of an élite ”’ is lost. 

Everything, unfortunately, tends to break down this 
defence. The introduction of a vast number of abbrevia- 
tions is the familiar method of inflating diplomas. It is 
now impossible in France to define exactly what is an 
engineer. Manufacturers themselves are not always sure 
of what is meant by the diplomas. I have known many 
examples of the danger of entrusting interests to incom- 
petent hands. There are some countries, like Greece and 
South America, where the reputation of the French engi- 
neer has been literally saboté by the influx of inferior 
diplomas. 

The Federation of Engineers has always endeavoured to 
remedy the state of things I have described. Personally, 
| regret that it was not inspired by that professional 
liberalism of our fathers who would never have asked the 
State to solve a corporative problem. 

In my opinion, the Federation of Engineers was suffi- 
ciently powerful to solve these questions and bring order 
into the corporation, while safeguarding our professional 
liberties. It would have gained considerably in influence, 
but it appears to have allowed itself to come completely 
under the domination of the State. 

In these days apparently nothing can be done without 
invoking the aid of the State, and when the matter was 
first discussed at the Société des Jugénieurs Civils, it was 
evident that no one thought of anything except the 
intervention of a Bill in Parliament. Naturally, this 
service was not refused us. 

The drawing up of that Bill has taken a considerable 
time. It is hardly necessary to refer to the discussions 
between the Federation of Engineers, the Department of 
Technical Education, and the Commission of Commerce 
and Industry. The fact is that the modifications asked 
for by the Federation of Engineers have not been accepted. 
Its interventions elicited reassuring and evasive replies, 
which allayed any suspicion until the surprise vote of 
April 10th last. The discussions were actually continued 
right down to Sunday, April 9th, when, at the end of a 
night sitting, the Bill was put down for reading on the 
following day, and then, without anyone being advised 
of the business in hand, a vote was taken on the Monday 
without debate before empty benches. 

We shall see the significance of all that, for it can be 
imagined that such precipitancy was not without cause. 

In his preamble, the rapporteur recognised that “* the 
title of engineer, of which the prestige was considerable 
everywhere, has become, so to say, devalorised.”” He 
speaks of diplomas “ delivered as the result of a too hasty 
instruction following a rudimentary programme, and by 
excessively simplified methods, while in some cases there 
was no programme, no examination, and no control.” 

The matter was therefore well presented, and the 
trouble was recognised and denounced. But when the 
rapporteur affirmed that the Bill was framed with the 
‘* collaboration of the Federation of Engineers,” it was a 
mere manner of speaking, and there is much to be said 
on that subject. 

The remedy proposed is in accordance with the tradi- 
tional imagination, and consists in the creation of a ‘*‘ com- 
mission of engineers’ titles,’’ which will decide “if the 
private technical schools offer programmes and give 
an instruction sufficient to justify the granting of engi- 
neers’ diplomas.”’ Naturally, the Commission will be 
constituted with a State majority, without which it would 
have been useless to apply to the State, and it is clear that 
the Federation of Engineers have vainly protested against 
that detail. 

Under those conditions, it may be asked what is the 
use of that barrier against the prevailing disorder? For 
it is quite impossible to imagine that political influences 
will not affect the decisions of the Commission. It is 
also difficult to suppose that anything will be done to pre- 
judice existing privileges and particular interests. There 
are so many things favouring the systematic equality 
which pervades our methods of education, that one 
cannot help thinking that the final result will be a mere 
legalisation of the present state of anarchy. The barrier 
will certainly be put up, but the disorder will be inside. 

In its condemnation of the Commission, the Federa- 
tion of Engineers attacked more particularly the “‘ schools 
by correspondence,”’ which it holds should be subjected 
to a rigorous control. Curiously enough, those schools are 
removed from the common law. They are not even under 
the jurisdiction of the Commission, and cannot be objects 
of inquiry and inspection. They depend solely on the 
Minister. Ministers are constantly changing, and there 
will always be found one who will look favourably upon 
the correspondence schools. It is therefore not surprising 
that the Federation of Engineers should have made a 
public protest against this inconceivable anomaly. 

That protest is ali the more justified because one cannot 
avoid the suspicion of relationship between the singular 
favour meted out to the correspondence schools and the 
hasty vote of April 10th last. Opinion should therefore 
be aroused to the importance of the action which the 
Federation of Engineers will take when the Bill comes 
up for debate in the Senate. 


To this letter Monsieur C. Roulleau de la Roussiére has 
written the following reply in La Journée Industrielle :— 


The interesting articles on engineers’ degrees published 
by Monsieur P. Couturaud impelled me to read the text 
of the Bill which the Chamber of Deputies has just voted. 
I must admit that the reading of the text has astonished 
me, and I send you my impressions, because you have 
asked the opinions of your readers on that subject. 

It appears difficult to me to imagine anything more 
useless and dangerous. Useless, because no one calls 
himself ‘“ ingénieur dipl6mé”; everyone calls himself 
“ingénieur ”’ or “‘ingénieur civil,” or “‘ ingénieur A.B.C.,” 
or “ ancien éléve de l’Ecole X.Y.Z.,” and these designa- 
tions remain sanctioned by the new law. (I do not see 
even how they can be prohibited.) 

Dangerous, not only because the “ pressure of numbers,” 


correspondence schools sanctioned by Article 8—but also 
because the granting of diplomas to self-taught candidates 
will create the most insupportable abuses. Who is the 
technician, who, after five years of practice, will not 
regard himself as a self-taught engineer entitled to a 
diploma authenticated by the State? Thousands, the 
least qualified to be engineers, will present themselves for 
an examination which, a priori, cannot be above the level 
of the schools already recognised. If you reflect upon the 
practical consequences of this state of things you will 
admit that the whole thing is simply laughable. 

It is hardly necessary to say that really serious self- 
taught engineers will take care not to have their future 
compromised by being mixed up in that crowd. 

The deep, and therefore concealed reason, for the law 





Bennis Stokers at a Paper Mill. 


On the occasion of a recent visit to the Colthrop board 
mills at Thatcham, near Newbury, we were rather 
struck by the modernisation of the boiler-house. The 
mill, which is of long standing, and produces cardboard 
and wrapping paper of many varieties, is interesting on 
account of the adaptation of many old mechanisms to 
modern requirements, and among them there is that of 
transport. In such a district it would hardly be expected 
that a generous supply of raw materials for the production 
of “board” would be available. And it is not. But 
the old paper mills have been so adapted, and road trans- 





appears to me to be anything but the protection of engi- 





port so developed, that scrap paper from as far away as 








THE ENGINE ROOM AT THE 


neers’ titles. It is simply the monopoly of all the schools 
by the State Technical Education Department. In France 
the schools are very varied; they have an harmonious 
complexity which fits in well with the requirements of 
the nation; they interest all the State Departments 
(Public Works, Trade, War, Public Instruction, &c.). 
Once more an attempt is made to substitute a framework 
for a living reality, and bring in all the schools under the 
tule of the Technical Education Department. 

That is the real object of the law, and it is unfortunate 
that no Deputy saw the danger; more regrettable still 





IN BOILER - HOUSE 


STOKERS 


is that the engineers in Parliament were so far from 
opposing it that they became a party to the Bill. 

If it is desired to afford protection to the title of certain 
schools that are capable of worthily representing, especially 
abroad, French intelligence and science, it is useless to 
appeal to a State monopoly, which is always dangerous. 
Engineers should act, themselves, and create—within the 
Engineers’ Federation, for example—a group to which 
would only be admitted engineers of the first zone. Perhaps 





to which Monsieur Couturaud refers, will profit the schools 
of the second zone—proof of which is provided by the 








that simple and virile solution is not suitable to our 
times. 





COLTHROP MILLS, THATCHAM 


the North Midlands 
board at Thatcham. 

Of the manufacturing plant in general it is not our 
concern to speak at the moment, but the power-house 
is one which would interest any engineer. 

As is shown in our illustration above, the principal unit is 
a Cole, Marchant and Morley uniflow engine, which drives 
the main mill by means of ropes. This engine is supplied 
with steam at a pressure of about 170 lb. per square inch 
at a temperature of 550 deg. Fah., and exhausts into the 
system which is used for heating the drying cylinders 
of the mills. There is another 
main driving engine, whose 
belt can be seen on the ex- 
treme right of the illustration. 
It drives a paper mill, the 
speed of which must be con- 
trolled to a high degree of 
nicety, but must be variable 
within a considerable range. 
The ordinary governor gear 
of this three-cylinder engine 
has been supplemented by a 
secondary drive through two 
long belt cones. The posi- 
tion of the belt on the cones 
determines the normal run- 
ning speed, but the ordinary 
governor is always available 
to control the engine in the 
case of a “runaway.” The 
main engine drives a counter- 
shaft, which can be seen in 
the background, that is con- 
nected with adynamo; there 
are a standby lighting set 
and several other units. 


The steam for all this plant 
is supplied by a battery of 
six 9ft. diameter Lancashire 
boilers equipped with super- 
heaters and economisers in 
the usual manner. These 
boilers are fitted with the 
new type of air draught 
mechanical stoker made by 
Ed. Bennis and Co., Ltd., 
28, Victoria-street, West- 
minster, which has enabled 
the duty of the boilers to be 
increased considerably, as 
compared with the original 
hand-fired arrangement, and 
has reduced the coal con- 
sumption to some 12 ewt. to 
14 ewt. per ton of paper 
made, according to the 
quality of the board made. 


Most engineers are familiar 

with the fact that in the 

Bennis stoker the coal is 

thrown on to the fire by a 

mechanically operated shovel, which, by means of a 
variable impulse, spreads it over the whole length of the 
grate. The new stoker, however, embodies several 
improvements, one of the most important of which is 
the mounting of the shovel arm shaft in Timken roller 
bearings fitted with dust-proof covers. Only those who 
have had charge of the earlier form of stoker, with solid 
bearings, that wore away, grew slack, and resulted in 
bad throwing of the coal, can appreciate the advantages 
which accompany the new bearings. The shovel arm 
is now of tubular cross section, so that,it is strong, yet light, 


is economically converted into 
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and the inertia which has to be absorbed at the end 
of the stroke by the dashpot is minimised. The quietness 
of the boiler-house, by comparison with those equipped 
with the older design of stoker, is striking. 

Instead of using steam jets to inject air into the hollow 
troughs of the grate, the air is supplied directly by means 


these stokers has naturally increased the steam output 
of this battery of boilers, a fact which is substantiated 
by the results of the following test carried out on these 
boilers, and handed to us by Edward Bennis and Co., 
Ltd. It will be noted that while a Lancashire Boiler 
of 9ft. by 30ft. has been habitually rated at about 9000 Ib. 
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AIR -DISTRIBUTING Box OF BENNiIS 


of @ fan and trunking. The trunking arrangements can 
be plainly seen in the second engraving, while the line 
drawing shows how the air is distributed to the various 
troughs. The air is brought down to a horizontal distribut- 
ing box, which reaches across the front of the furnace 
just below the firing line. This box is provided with a 
number of nozzles that are an easy sliding fit in the inlet 
to the hollow trough. No attempt is made to get a tight 
fit, as the jet of air produces an injector effect, and the 
trough has to slide freely over the nozzle—it will be remem- 
bered that the Bennis troughs are reciprocated to carry 
the ashes and slag backward in the furnace over the 
back plate. We have only recently described the new type 
of Bennis fire-bar, which forms the upper face of the 
troughs, to carry the fire, and, consequently, will not 
enlarge upon it here. It is sufficient to say that it provides 
very narrow openings for the passage of the draught, 
so that riddlings do not drop through, and at the same 
time the surface of the bars is efficiently cooled. 

The ducts for the supply of the air are connected with 
an overhead trunk, which is supplied by an electrically 
driven fan. This fan requires about 24 H.P., or 4 H.P. 
per boiler, and delivers 3125 cubic feet of air at 70 deg. 
Fah. per boiler working at an evaporation of 10,000 Ib. 
per hour. 

Each of the machines is driven by two three- 
worm reduction gear-boxes, one for the throwing 
mechanism, the other for the furnace bar motion. These 
gear-boxes are fitted with ball bearmgs and ball thrust 
washers, and the gears are housed in oil-tight gear-box 
cases. As the speed of each gear-box can be adjusted 
independently of the others, the operator has many 
combinations of speed available for use between fuel 
feed and furnace bar motion, allowing widely varying 
qualities of coal to be burnt efficiently. The power required 
for the stoker line shaft is only 6 horse-power for the six 
boilers. 

The coal is trimmed by hand from railway trucks 
into a receiving hopper excavated below rail level along- 
side the railway siding, and as water is found at a depth 
greater than 3ft., the amount of the excavation has been 
limited accordingly. The hopper has one outlet leading 
to the elevator inlet, with a flat cut-off plate interposed, 
operated by hand without gearing. 

The elevator is of a standard pattern and is large enough 
to raise 4 tons of coal per hour. The base of the elevator 
is vertical, with the upper portion inclined. The bottom 
is supported on the floor of the receiving hopper, and the 
top is fixed by means of ties from the adjacent steelwork. 
The coal passes into the elevator through a ro feeder, 
which ensures an even supply of-fuel to the buckets and 
prevents any sudden inrush, which might choke the 
buckets and jam the elevator. The elevator is driven by 
a separate motor of 2 B.H.P. through belt and spur reduc- 
tion gear. A single delivery shoot is attached to the 
outlet from the elevator, through which the fuel 
into the distributing conveyor running along the top of 
the boilers. The elevator is partially enclosed throughout 
the whole of its length by mild steel sheets, any of which 
can be taken off to give access to its interior. 

As the rotary safety feeder, delivery shoot and driving 
gear are carried on the elevator framework, the necessity 
for any external bearings or supports is avoided, and the 
elevator forms a substantial self-contained machine. 

The distributing conveyor is a “‘ Bennis ” U-link steel 
chain conveyor, which passes over the whole length of 
the boiler-house, and is supported on the steelwork, 
which also supports the shafting and air ducting. The 
fuel is discharged into the stoker hoppers, and also through 
extra shoots for delivery to the coal store in front of the 
boilers, where it may be held and fired by hand if this 
may be necessary. Each shoot is fitted with a flat cut-off 
plate for operation by hand by the attendant, no gearing 
being fitted. The conveyor is driven by belt from a 
separate motor of 2 B.H.P. through cast iron spur reduc- 
tion gearing with double helical cast teeth. The return 
drum is keyed to a shaft revolving in sliding bearings 
and provided with tension screws and blocks to keep the 
chain at the required state of tension. 

We have already mentioned that the installation of 





STOKER 


per hour evaporation, these boilers are worked at above 
15,000 Ib.: 


Duration of test, hours 
Number of boilers om 
Type of boiler, 9ft. by 30ft. .. .. 
Heating surface of each boiler, sq. ft. 
Draught in inches of water gauge over 
fires eee ie card a 
Percentage of CO, in flue gases (leaving 
boiler) , ne ee ee 
Temp. of feed water to economiser. . 
Temp. of feed water to boiler .. : 
Steam pressure by gauge, lb. per sq. in... 
Temp. of steam leaving superheater 
Heat supplied per lb. of water, econo- 
enisee Tye Mee. aT 85.8 
Heat supplied per lb. of water, boiler 
Heat supplied per |b. of water, super- 
heater .. 
Name of fuel 


Six 

One 
Lancashire 
1,184 


0-3 


13-4 

119 deg. Fah. 
272 deg. Fah. 
171 

556 


154-2 B.Th.U. 
971-3 B.Th.U. 


oom, adbre Dwell. iat |e. ee eo 
Eastern United 3in. slack and Powell 
Dufiryn small slack 
Calorific value, as fired .. .. .. . 
Proximate analysis: . 
Volatile matter, per cent. 23-76 
Fixed carbon, per cent. 63-81 
Ash, per cent. «epee Car Mes 7-43 
Moisture, per cent. (ke Wares ie, 6-00 
Fuel burnt per sq. ft. of grate perhour,lb. 37-3 
Equivalent evaporations as from and at 212 deg. Fah.: 
Water per boiler per hour, Ib. 15,777 
Water per sq. ft. boiler heating surface 


12,761 B.Th.U. 


perhour .. .. 13-32 
Water per lb. fuel .. a... «we Oe 
Thermal efficiency, boiler, superheater 


and economiser .. . 


= 
i. 








The New Continental Steel Export 
Cartel. 


THE national steel groups in Belgium, Luxemburg, 
France, and Germany, including the district of the Saar, 
have now completed the formation of a new international 
organisation which has replaced the former Continental 
Steel Cartel. The latter had been in operation for several 
years, but it failed to accomplish the object of securing 
entire unanimity among the members for the purpose of 
controlling production and prices and in raising prices to 
@ remunerative level. Moreover, the Cartel merely regu- 
lated the production, but the new organisation is intended 
solely to control the export trade and it was brought into 
operation on June Ist for a period of five years. 

In the first place, the Crude Steel Export Community, 
as the new Cartel is termed, is the mantle organisation 
which is to regulate the export production of the four 
national groups, each of which has been given a definite 
tonnage quota which has been fixed on an initial basis of 
an aggregate turnover of the four countries amounting 
to 6,800,000 tons per annum, which quantity is not 
reached at the present time. The share of Germany in 
the export community has been settled at 28 per cent., 
that of Belgium at 29 per cent., Luxemburg 22 per cent., 
and France 21 per cent. Should the export production 
represented by these quotas be s d by any one of the 
four national groups, a penalty of 3 marks per ton has been 
agreed upon for an excess of 5 per cent., 5 marks per ton 
for an excess of between 5 and 10 per cent., and 10 marks 
per ton for any excess over 10 per cent. 

Within the framework of the Export Community six 
controlling syndicates have been formed for the regulation 
of the market prices and sale of semi-finished steel, bars, 
joists, thick plates, medium sheets, and universal flats. 
As it is proposed shortly to add syndicates for wide flanged 
joists and thin sheets, there will not remain many rolled 
products outside the organisation if it may be assumed 
that wire rods, tubes, rails, and hoops are already con- 
trolled internationally. These controlling syndicates will 
not themselves undertake the sale of the various products, 
which will continue to be disposed of by the national works 
in the four groups or by the merchants as hitherto. These 
national works or their national organisations will report 





to the controlling syndicates the amount of business trans- 
acted by them, while the latter will keep the statistics, &c., 
and inform the factories as to the situation of their 
quotas from the standpoint of the orders actually execute l, 
so as to avoid, if possible, any excess exports over the 
respective quotas. These controlling syndicates are 
situated in Liége for semi-finished steel, in Luxemburg for 
bars, in Paris for joists, and in Dusseldorf for thick plates, 
medium sheets, and universal flats. 

Apart from the general allotments in the Export Com- 
munity for export production, quotas have been fixed 
for each national group in each of the controlling syndi- 
cates. Thus the share of the German group in semi- 
finished steel as from the beginning of the third year of the 
agreement is 23 per cent. of the total tonnage in this 
group, 27-5 per cent. in joists, 29 per cent. in bars, 46-5 per 
cent. in thick plates, 28 per cent. in medium sheets, and 
52 per cent. in universal flats. However, during the first 
and second years these percentages are slightly less, as 
both the French and German groups have decided pro- 
visionally to cede a certain tonnage to the Belgian and 
Luxemburg works during these two years in return for the 
payment of compensation at the rate of 11s. (gold) per 
ton, which amount will be raised by a financial levy paid 
into a common fund by all the four groups. In this case 
and after defraying expenses the fund is expected to yield 
to the French and German works about 7s. 6d. (gold) per 
ton for the tonnage provisionally transferred. 

Penalties are also provided under the controlling syndi- 
cates for any excess exports over the quotas which might 
be carried out by any of the national groups or their works. 
The penalty for surpassing quotas has been fixed at 
15s. (gold) per ton for semi-finished steel, 20s. for bars and 
joists, and 25s. per ton for the other rolled products con- 
cerned. It is calculated that the amount of these penalties 
will deter any efforts to exceed the actual tonnage of the 
quotas. 

Concerning the new prices which were brought into 
force on June Ist, it is found that these do not vary or only 
to a slight extent from the prices which were ruling for 
Continental steel products on that date. The official 
prices are :—Blooms, £2 5s. per English ton, f.o.b. 
Antwerp ; billets, £2 7s.; sheet bars, £2 8s.; steel merchant 
bars, £3; N.P. joists, £2 15s.; British joist sections, 
£2 16s. 6d.; universal flats, £3 17s. 6d.; thick plates, 
£3 18s. 6d.; and ship plates, £4 10s. In order to prevent 
any evasion of these prices by taking advantage of the 
shipping freights which may be ruling at any time, it is 
proposed also to introduce c.i.f. prices. The above rates 
are basis or minimum prices for basic material, and an 
addition of 7s. 6d. per ton (gold) will be made for open- 
hearth material. 

Although the agreement has been concluded for five 
years, certain reservations have been made which may come 
into consideration at the expiration of two years, as, for 
instance, in the event of any change taking place in the 
present relations between Germany and the Saar in 1935. 








SIXTY YEARS AGO. 


On June 9th, 1873, within a fortnight after the Royal 
opening ceremony, the Alexandra Palace, designed for the 
recreation of London’s East End inhabitants, was totally 
destroyed by fire. It had been nine years in the building. 
One of its conspicuous features was a great dome, lead 
covered on the outside and lined inside with ‘ papier 
maché,” as was then customary in structures of this kind. 
Plumbers, it seems, had been at work near the base of the 
dome. During the dinner hour a live coal fell from a fire- 
pot or brazier which they had taken on to the roof. It 
slipped somehow between the lead covering and the lining 
and was left to burn itself out. Instead of doing so, it set 
fire to the dome. A bucket of water applied at the correct 
instant would have saved everything. The moment, 
however, was missed and very quickly the whole building 
was in flames. The fire brigade was hampered by lack of 
water and by the inability of its engines to pump to the 
great height of the dome. In a few hours nothing was left 
of the Palace but a blackened area 1000ft. by 500ft. in 
extent covered with twisted ironwork and tottering 
galleries. Much the same fate had a year previously 
overtaken a portion of Canterbury Cathedral, and in our 
issue of June 13th, 1873, we drew a fanciful picture of the 
total destruction of St. Paul’s Cathedral through a similar 
cause. We objected to lead as a covering for the roofs of 
buildings because, sooner or later, alternating expansion 
and contraction caused it to crack and thereby rendered 
necessary the attention of plumbers with their fire-pots 
and solder. If lead had to be used we urged strongly that 
it should be prohibited, either by law or, preferably, by 
the action of the insurance companies, to take fire-pots 
of any kind on to the roof of a lead-covered building. The 
Palace was subsequently rebuilt and is still a centre of 
recreation. Within the past few years it was nearly again 
destroyed by fire. 








THE number of fatal and non-fatal lost-time injuries 
per million man-hours of exposure to occupational 
hazards in the mining industries of the United States 
during 1932 was 29-69 for the quarrying industry, accord- 
ing to reports which have thus far been received. This 
rate compares with a rate of 30-10 for the same plants in 
1931, and 41-04 for the entire quarrying industry during 
that year. The accident rate for bituminous coal mines 
was 88-24 per million man-hours in 1932 and 108-01 for 
the same mines in 1931 and 92-38 for all bituminous mines 
in 1931. Anthracite mines had a rate of 106+82, while 
the same plants in 1931 had a rate of 120+89 and all 
anthracite mines had a rate of 128-38. Non-metal mines 
reported a rate of 40-44 as against 41-77 for the same 
plants and 47-49 for all plants in the preceding year. The 
rate for identical metal mines was 50-75 in 1932 and 
48-24 in 1931, as compared with 57-98 for all metal mines 
in 1931. Ore-dressing plants and smelters (not includ- 
ing the steel industry) reported a rate of 15-40 in 1932 
and 15-49 in 1931 for identical plants active in both years, 
and 20-16 for all plants that were active in 1931. 
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In a written reply to a question addressed to him in the 
House of Commons, Sir John Gilmour stated that the 
reduction in the number of police employed on traffic 
regulation in the Metropolitan Police area as a result of 
the introduction of street traffic signals during the year 
ended April 30th was 116. 

THE Whitsun holiday traffic by the Orleans system to 
the watering places at the mouth of the river Loire was 
very heavy on Saturday night last and train No. 141 left 
Paris in three portions. At Les Blottereaux, two miles 
from Nantes, @ goods train had been derailed on the 
previous Friday and the line was under repair and, 
apparently, all traffic was being worked over a single line. 
The third portion of the train in question, when crossing 
through a tem connection to reach the single line, 
was derailed with @ serious loss of life. It is reported that 
the speed recorder showed a speed of 55 m.p.h. 


THE death was recently announced of Mr. D. :Earle 
Marsh, who went from the position of locomotive ‘works 
manager at Doncaster, Great Northern Railway, to sudteed, 
as from January Ist, 1905, Mr. R. J. Billinton, as loco- 
motive superintendent, London, Brighton and ‘South 
Coast Railway, after his death on November 7th,”1904. 
Mr. Marsh intfoduced on to that line the 4-4-2 type of 
engine favoured by his former chief, Mr. H. A. Ivatt, and 
was a generous user of tank engines for express train 
work. He retired towards the end of 1911 and was 
succeeded by Mr. L. B. Billinton, the son of his predecessor, 
at Brighton. 

Ir may be remembered that at the annual meeting of 
the L.M.8. Railway, Sir Josiah Stamp, speaking of the 
future of the wages » said that certain responsible 
leaders had given early indications by their published 
utterances, even before the hearing, that no kind of change 
in the status quo, irfespective of the majority finding for it, 
would be in practice accepted, and so had, in effect, said 
that the statutory machinery was no longer to be acceptable 
to them. That such attion by some leaders is not accept- 
able to all trade unionists is shown by remarks of the new 
President of the Railway Clerks’ Association at the opening 
of that body’s annual conference, that if representative 
union speakers publicly derided and discredited the 
machinery there was little cause for surprise that the com- 
panies had given notice of the termination of the scheme. 


THE summer train services will come into force on 
July 17th. The Great Western will take advantage of the 
deviations at Westbury and Fromé, and the Cornish 
Riviera Express will cover the 225} miles between Padding- 
ton and Plymouth, North-road, non-stop in 3 h. 57 min., 
and the Torbay Express will run the 173} miles to Exeter 
in 170 min., and the remaining, more difficult 26 miles to 
Torquay in 40 min.; the overall run to Torquay will be 
210 min. for 199} miles. When the 2.30 p.m. from 
Cheltenham to Paddington was accelerated and named 
the *‘ Cheltenham Flyer,” the timing between that town 
and Swindon remained unaltered, and so provoked the 
taunt that the train were better named the “‘ Cheltenham 
Crawl.”” That grievance will now be modified, as 5 min. 
is to be saved im the funning in the earlier stage. The 
train will leave Cheltenham at 2.40 and be due at 
Paddington at 5, instead of 4.65; the 77-2 miles from 
Swindon to Paddington in 65 min. remains unaltered. 


of the sanction for the London and 
way has just been passed. A Bill for 
the line went all ite stages in the session of 1832 
up to the third in the House of Lords. It was, 
however, rejected at that point on July 10th, 1832, for 
reasons given in the following resolution of the Committee 
that considered the Bill :—** Resolved that the directors 
have not made out @ case which would warrant the forcing 
of the proposed railway through the lands and properties 
of distinguished landowners and jetors.” As we 
related, on September 12th, 1924, in Article XII. of our 
series “‘One Hundred Years of British Railways,’ the 
promoters then increased the cost of the land to be 
purchased from £260,000 to £750,000, andthe Bill went 
through the 1833 session with little opposition, and was 
sanctioned on May 6th. The Parliamentary estimates 
made, howevef, no vision for stations, and, further, 
the line was exte’ from thé propdésed terminus at 
Camden to Euston. 80, altogether, the railway cost 
£5,500,000, instead of the estimate of £2,750,000; Kilsby 
tunnel required £300,000 as against an expected £99,000. 
Small wonder that the Select Committee of 1839 of Railway 
Communication spoke of “a fearful excess over the 
estimates.” 

TxeE Court of Appeal on May 31st dismissed the appeal 
of the Great Western Railway against the decision of the 
Railway Rates Tribunal in what is known as the flat-rate 
case. In giving the unanimots judgment of the Court, 
Mr. Justice Serutton e6mmented very strorigly on the 
action of the railway company. He said that whatever 
might be the true construction of thé Railways Act, 1921, 
there was no question that the company had been deli- 
berately breaking it. For nearly a year before the decision 
of the Tribunal a large number of rates which ‘were con- 
trary to Sec. 37 of the Act had been granted and, since the 
decision of the Tribunal, the company had continued to 
grant such rates afd had made no attempt to justify or 
excuse their action, Nor had such reductions been 
reported, in accofdéice with the said séction, to the 
Minister of Transport, so that he could refer to the Rates 
Tribunal the question Whether such rates prejudicially 
affected any clans of railway users or jeopardised the 
realisation of the standard revenue of the company. The 
Court, said Mr. Justice Scrutton, had considered whether 
they should decline to hear any appeal by such a law- 
breaker until the company had put themselves in order by 
discontinuing the recéiving of the flat-rate charge and by 
reporting to the Minister their intention to re-grant it. 
So far as he was concerned, he only abstained from taking 
such a course on consideration of the delay which would 
be thereby occasioned in deciding a question which had 
got to be decided. But it must not be assumed that the 
same leniency would be shown to law-breakers in the 
future. Railway companies had received great and at the 
time very valuable privileges in return for undertaking 
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Notes and Memoranda. 


Ir is estimated that sinking a new shaft at the Apex 
gold mine, Transvaal, to a depth of 4200ft., together 
with the necessary equipment, would cost £250,000. 


Ir is claimed by the Canadian International Paper 
Company that the use of electricity for the heating of 
its caustic pots has resulted in the pots lasting three 
times as long as compared with hand firing. The cost of 
maintenance also is much lower. . It requires 1410 kW-hour 
to produce | ton of caustic, 


In view of the widespread importance of the lead 
industry, the new and revised edition of “ Lead,’ just 
issued by the Imperial Institute in its comprehensive 
series on the Mineral Resources of the British Empire and 
Foreign Countries, will be weleomed by all interested in 
this subject. The report may be obtained from H.M. 
Stationery Office, price 4s. 


Tue Bitterfeld (Griesheim-Elektron) section of the I.G. 
Farbenindustrie is reported to have in manu- 
facturing a new light aluminium alloy called “* Hydro- 
nalium.” The alloy has a specific gravity of from 2-63 
to 2-59, compared with 2-7 for aluminium, and is said to 
possess great strength, a high resistance to sea water, and 
to be non-tarnishable. It consists of aluminium with 
an admixture of 5 to 15 per cent. of magnesium and small 
portions of manganese. 


THE fiftieth report of the Comptroller-General of 
Patents, Designs and Trade Marks, states that last year 
inventive genius was apparently directed to the develop- 
ment and application of existing knowledge. It shows 
that in 1932, 37,052 applications for patents were received, 
19,834 complete specifications were filed, and 21,150 
new patents were sealed ; 22,374 applications to register 
designs were received, and 19,887 new designs were 
registered, and 10,322 applications for the registration of 
trade marks were made, and 6060 were registered. The 
total receipts of the office were £573,180, a decrease of 
£8628. 


THE use of a mixture of cyanamide and sylvinite as a 
weed-killer is making considerable headway in France, 
states the Chemical Trade Journal. Trials have been 
earried out for several years past in a number of Depart- 
ments, and in all cases the result of the application of the 
mixture to cereal crops has been favourable. The follow- 
ing conditions are, however, essential to success :—The 
mixture must be applied when the weed plants are still 
young ; the leaves should be wet, the mixture being best 
applied in the morning after a white frost or a heavy dew ; 
and a day in which there is reasonable expectation of three 
or four hours of sunshine should be chosen. 


A TYPICAL oil varnish of well-known make was compared 
against a nitrocellulose cable lacquer for resistance to 
boiling water, states Mr. J. 8S. Gourlay, in the Hlectrical 
Review, and the following results were obtained :—(1) 
With nitrocellulose lacquer, after thirty minutes’ immer- 
sion in boiling water, the finish on a range of coloured 
specimens was unaltered and the flexibility was un- 
impaired, and (2) with oil varnish after thirty minutes’ 
immersion slight cracking was noticed, the finish becoming 
brittle and showing a tendency towards flaking off, and 
colour changes were observed with some of the brighter 
colours, namely, blue and red. Black, however, retained 
its colour, although the finish was impaired. 


THERE is a natural feeling that on account of its hard- 
ness chromium is valuable in adding to the 
cutting edge of atool. This is not the case, says Machinery. 
Actually it becomes necessary to regrind the cutting 
edges on neatly all tools after plating. This grinding 
should be sufficient to remove all chromium from the 

. The important advantage of chromium is gained 
by having the chip bearing faces of the tool plated. Here 
the plating gives low friction, cooler operation, longer 
cutting life, and freer chip removal. In this respect, 
every tool presents a slightly different problem, and the 
design of chromium-plated tools must follow the same 
procedure as the design of a tool made of entirely new 
material throughout. 


In the first issue of the Oil Engine, which has just been 
published by the Temple Press, it is remarked that a 
tribute to the present-day perfection of the design and 
manufacture of oil engines, even of the highest speed, is 
that their reliability is so marked that regular attendance 
is not necessaty. Those who, in opposing the oil engine, 
claim that one of its disadvantages is the need for highly 
skilled men to run it, are only demonstrating their ignor- 
ance of the present-day oil engine. There are now numer- 
ous installations of high-speed and low-speed Diesel engines 
of all powers in which no attendance is given, except very 
spasmodically. In certain cases the engines are left for a 
considerable period entirely without supervision, and in 
some of the most important Diesel-engined locomotives 
and railcars in service, the engines operate for hours or 
end without attendance of any sort. In one stationary 
engine plant the power-house is locked up the whole of 
each Sunday and left completely unattended. The well- 
designed oil engine of the present day is at least equal in 
reliability to any class of steam plant. 


Work1né at the National Physical Laboratory, Messrs. 
Rosenhain and Stott measured the evolution of heat 
produced by drawing down a wire in a diamond. die, 
and recently described their experiments in the Proceedings 
of the Royal Society. The wires were of copper and 
of aluminium, and the drawing was carried out con- 
tinuously with the die immersed in a calorimeter full 
of oil. The tension in the wire was measured by passing 
the wire to and from the die over pulleys connected to 
electrically indicating spring balances. The results 
indicate that the heat liberated is less than that equivalent 
to the work performed, so that some energy becomes 
latent in the deformed metal. Since this energy is 
measured as a small difference on a rather small quantity 
of heat, the accuracy of measurement is not high, and 
the differences in the manner of working the metals make 
it impossible accurately to compare the values with those 
of other workers. The order of magnitude of the values 
is, however, the same as that obtained by Farren and 





certain obligations, and they must fulfil their obligations. 





Taylor, who used a bar stretched in a testing machine. 
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Miscellanea. 





THE second Stanlow oil dock was opened at Ellesmere 
Port on May 26th. It will more than treble the importing 
capacity at Stanlow. 

Ir is expected that the new £600,000 Tees Bridge at 
Newport, Middlesbrough, which was scheduled for com- 
pletion in 1934, will be ready in a few months. 


TENTATIVE plans have been made for a Convention of 
Maritime Professional Engineers at White Point Beach, 
near Liverpool, Queen’s County, Nova Scotia, July 13th 
to 15th next. 

A PROPOSAL is being made by Scottish Chambers of 
Commerce to send a trade mission ship to Denmark, 
Norway, Sweden, and Finland this summer, similar to 
the one that went to Canada last year. 


THE Governors of the Royal Technical College, Glasgow, 
have appointed Sir Arthur J. C. Huddleston, C.M.G., 
O.B.E., M.A., as Director of the College from September 
next. He succeeds Dr. H. F. Stockdale. 


A NEw seam of coal, about 2ft. thick, is being opened 
up at the East Bristol collieries, and is said to be of good 
quality, Another, 4ft. 6in. thick, has been struck at 
Blaennant Colliery, Crynant, Dulais Valley. 

A ConTRACT has been secured by the Robbins Lightning 
Protection Company, of Canada, for the equipment of 
3000 grain elevators with lightning conductors. It is 
estimated that 30,000,000ft. of copper wire will be required 
for the work. 

It is reported from Shanghai that the Peking Syndicate, 
whose collieries in Honan have been closed since 1925 
in violation of its conceded rights so as to benefit the 
adjacent Chungyuan mines, which are controlled by the 
local military authorities, has at last reached a settlement 
providing for a resumption of work on favourable terms. 
Henceforward the properties of both companies will be 
jointly managed for mutual benefit. 


SrvEN million roubles have been allotted for the con- 
struction of electric railways in the Ural region. During 
the first half of 1933 traffic will be operating on the elec- 
trified line Kizel-Chusovaya. Two and a-half million 
roubles will be spent on the electrification of a 194 kiloms. 
length of line between Sverdlovsk and Gora. Blagodat. 
Work on the electrification of the Chusovaya-Gora 
Blagodat line (183 kiloms.) has already begun. 


WHEN the reconstruction of the Makeyevka iron works in 
the Donetz district of Russia is completed, it will, it is 
said, have an output of 1,500,000 tons of pig iron, 1,300,000 
tons of steel, and 1,200,000 tons of rolled products. The 
first blooming mill, designed by Russian engineers, was 
put into operation at the Makeyevka steel works on 
February 14th last. It was built at the Izhora plant in 
Leningrad. A similar blooming mill was completed for 
the Dzerzhinsky metallurgical works, and two more mills 
are still under construction. 


Ir is reported that technical experts of the Shantung 
Provincial Department of Industry have been despatched 
to the Meng Shan Ranges, in Southern Shantung, to pros- 
pect the rich mineral deposits in that region. The pro- 
vincial authorities are considering an extension of the 
Poshan branch of the Kiaochow-Tsinan railway towards 
Meng Shan in order to facilitate the development of 
mineral resources. The ranges are said to contain some 
of the richest deposits in North China, and almost every 
mineral may be found there except oil. 


AT a meeting of inventors and managers of works and 
factories in Moscow, recently, particular attention was 
drawn to a mechanical elevator constructed by Koslovsky, 
of which 150 examples will be built in the U.S.S.R. during 
the coming year. This new elevator was said to combine 
all the advantages of the usual type of grain elevator in 
addition to working approximately twenty times more 
speedily. The old system of grain storage resulted in the 
grain ae, sprouting qualities, the actual germ of 
the grain being partially destroyed, but with the new 
plant this trouble will be avoided. 


As a result of the Board of Inquiry on the loss of the 
** Akron,” @ diversity of opinion has been disclosed, says 
Flight. The Board attributes the cause of the disaster to 
a downward current of wind which forced the airship on 
to the water, adding that the commanding officer com- 
mitted an error of judgment in not flying higher and 
attempting to avoid the storms. Admiral William V. 
Pratt, Chief of Naval Operations, however, contends that 
the report is inconsistent and that no reflection should be 
attached to the Commander. “Error of judgment ”’ is 
probably a rather too strong expression ; “ lack of expe- 
rience  wotild be more compatible with veracity. 


THE issué of the Oil Weekly of May Ist gives details 
of the establishment of a new depth record of 10,668ft. 
for oil-well drilling, which has been achieved on the 
Kettleman Hills Field, California. This depth exceeds 
the previous record by 83ft. The well has been drilled 
with standard rotary equipment, and, so far, a 5jin. 
hole is being made. It is destined to go to 11,000ft. 
or even deeper if an oil-producing zone is not discovered 
at a shallower depth. One of the geological factors 
influencing the depth of this well is the great thickness 
of the recent deposits overlying very hard shale (Kreyen- 
hagen). Operators believe in the possibility of very deep 
production at Kettleman Hills, and this is the first really 
serious attempt which has been made to test the lower 
formations in this region. 

THE capacity of the new gas plant of the British 
Columbia Electric Railway Company, Ltd., at Vancouver, 
is being increased by the addition of new ovens and other 
equipment, which will cost approximately 300,000 dollars, 
and will increase the capacity of the plant by 50 per cent., 
or from 3,000,000 to 4,500,000 cubic feet of gas daily. 
The company’s new plant, which cost about 850,000 dollars, 
only came into operation in February this year, and was 
itself complementary to the large plant then in operation. 
The equipment has been ordered from England, and the 
addition is expected to be completed and ready for opera- 
tion by October this year. At full capacity the present 
plant consumes 100,000 tons of coal annually, and has a 





by-product output of 35,000 tons of coke annually. 
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A CURIOUS ELECTRICAL TROUBLE. 


ALTHOUGH it now seldom happens that the 
reasons for electrical phenomena met with in prac- 
tical work cannot readily be explained, a case of 
flashing between low-tension bus-bars which has 
proved somewhat puzzling is brought to light in a 
paper by Mr. H. P. McGraw, published in the May 
issue of the Journal of the Institution of Electrical 
Engineers. The flashing occurred on a bare con- 
ductor A.C, distribution system in a large London 
factory, in which a total three-phase load of about 
2000 ampéres is transmitted over a distance of 
approximately 650ft. at a pressure of 415 volts, 
derived from three 400-kVA three-phase trans- 
formers operating at 3300 volts on an unearthed 
supply. On a distribution system of this kind, 
working with A.C., it is necessary in order to reduce 
the reactive drop to place the bars close together, 
and insulating spacers are inserted between 
them at short regular intervals to prevent the bars 
whipping under overloads. Setting aside adverse 
conditions, such as the presence of conducting 
dust, vermin, the use of poor insulating material, 
and other well-known causes of failures, there is 
no very apparent reason why such a distribution 
system should not work satisfactorily. But when 
the installation was put into service, flashing 
occurred between the phases on a number of 
occasions. The trouble was experienced under 
varying operating conditions such as switching on 
the low-tension system or after the machines had 
been running for some time. While months 
elapsed between some of the flashovers, others 
occurred within an hour of each other. When 
investigations were undertaken with a view to 
solving the problem, attempts were made to show 
that the flashing was due to high-voltage surges 
on the secondary side of the transformers, but 
tests failed to support that theory. Notwith- 
standing that the pressures necessary to produce 
the failures must have amounted to thousands of 
valts, light loads connected to the bus-bars were 
not burnt out. The suggestion that moisture was 
causing the mischief was at once dismissed, when 


, | produce ionisation, but experimental bars placed 


~ | the bars, owing to a switching surge on the high- 





the 415 volt bars with no ill effects. Every pos- 
sible test on the bakelite insulators supporting the 
bars and those serving as spacers failed to produce 
a breakdown at less than 2000 volts; in fact, 
when the insulators were dry 8000 volts were 
needed. Tests on samples of the dust present in 
the factory showed that it was completely non- 
conducting. Analogous phenomena in _ super- 
tension work gave rise to the idea that the closely 
spaced bars in a confined space might slowly 


a quarter of an inch apart within a box and sub- 
jected to a pressure of 2000 volts for a period of 
three weeks showed no signs of flashing. 

In short, all the possible causes of the trouble 
to which the investigators turned their attention 
had to be rejected when subjected to a practical 
test. Although various insulation tests with the 
““ Megger’”’ gave highly satisfactory results, flash- 
overs occurred shortly afterwards. Following one 
of the disturbances, the ‘‘ Megger ” gave a reading 
of 15 megohms, which definitely removed sus- 
picion from the insulators. The high-tension 
supply was then switched on to the transformers 
from an alternative main, and when the low-tension 
switch had been closed the system worked satis- 
factorily for several weeks. But after that time 
another flashover occurred, which necessitated 
repairs. When the work had been completed and 
a satisfactory ‘‘ Megger” test had been made, 
the bus-bars were again energised. At the end of 
two hours, however, the old trouble was again 
met with. As after one of the flashovers the con- 
tractors maintained that an over voltage of con- 
siderable magnitude must have been present on 


tension system, a surge recorder and horn gaps, 
with the lowest possible setting, were connected 
on the low-tension side of the system at the point 
of supply. Before the apparatus had an oppor- 
tunity of settling the matter one way or the other, 
however, the supply authority strongly repudiated 
the contractor’s suggestion. Such things, it was 
explained, were unknown to the engineers asso- 
ciated with the undertaking, and in any case, if a 
surge had occurred, its effects would have been 
felt by other consumers. That the supply autho- 
rity was right and the contractors wrong was 
subsequently proved, for on the occasion of the 
next flash not the slightest mark was visible on 
the recorder chart. In due course, it was dis- 
covered that like trouble had been experienced 
on a similar installation. At least nine flash- 
overs had occurred on this system, all without 
discernible cause, and all characteristically similar 
to those associated with the other installa- 
tion. Thus it was concluded that something 
peculiar to this form of distribution was causing 
the trouble. The suggestion which Mr. McGraw 
makes to account for the breakdowns is based on a 
mathematical analysis of the system which cannot 
be dealt with here, but to put the matter in a nut- 
shell, his theory is that the symmetrical spacing 
of the bakelite insulators may be partly respon- 
sible for the flashes. Such insulators, it is ex- 
plained, represent small sections of from five to 
eight times the capacitance per unit length of 
the air insulated sections of the bars which are 
supported at intervals of 5ft. The similar insulators 
serving as spacers are midway between the main 
insulators, so that the bars are mechanically held 
at regular distances of 2ft. 6in. On the occurrence 
of a slight disturbance, such as an ordinary steep- 
fronted switching surge of low amplitude, it is 
believed that these regularly disposed blocks of 
high capacitance give rise to a localised condition 
of over voltage of such short duration that the 
connected load is not affected. The irregular 
nature of the trouble is accounted for by the in- 
frequency of a suitable exciting disturbance, which, 
according to ordinary theory, is essential to produce 
a pressure rise. Researches of Steinmetz are said 
to support the explanation, but it is to be hoped 
that the invitation the Institution of Electrical 
Engineers has extended to its members to send 
in written contributions on the paper will not be 
overlooked. It is difficult to believe, in view of 
the extensive use of electricity and the many 
conditions under which it is employed, that others 
have not experienced phenomena of the same 
kind, or that the author’s theory can be universally 
accepted as thoroughly correct. 

As matters stand, it seems unwise to connect 
such a bus-bar system to an A.C. source of supply 
from which transients may reasonably be expected 
to emanate, unless special precautions are taken to 
prevent flashing. Although bakelite barriers 
between the bars have removed the trouble, it is 


the system of its original simplicity, and increases 
its cost. Alternative methods suggested for pre- 
venting flashing are to increase the spacing of the 
bars, to space the insulators unevenly, or to connect 
‘chokes and wave filters between the supply and 
distribution system to smooth out incident wave 
fronts. The first of these methods clearly presents 
the disadvantage of increasing the reactive drop, 
while the second is undesirable for constructional 
reasons. Moreover, owing to mathematical diffi- 
culties, it is impossible accurately to assess the 
degree of protection afforded by those schemes. 
The use of chokes and wave filters, though pro- 
bably cheaper than the provision of continuous 
barriers between the bars, also suffers from the 
disadvantage that the effectiveness of the scheme 
has not been determined. But although the author 
is unable to point to any sure cure for the trouble, 
other than the simple but rather expensive one 
adopted, he deserves praise for bringing the 
phenomenon to the notice of other electrical people. 
The general policy of engineers has long been to 
talk and write about their achievements rather 
than their misfortunes, even if they are in no way 
due to lack of foresight or ability, and a little 
diversion from this practice is always appreciated 
by those whose business it is to keep the wheels 
turning. 


Human Fallibility on the Railway. 


In these days of rush and of comparatively 
greater mental anxiety, people have less time to 
devote to reading their newspapers. As a conse- 
quence, most sections of the daily Press severely 
condense their news. Competition, however, 
compels the papers not to omit any items of pos- 
sible interest; it also forces them to give pro- 
minence to matters that they think will appeal, 
and to attract attention to ‘‘ sensations ’’ by pro- 
minent headlines. Because of these features such 
papers give their readers no more than a general 
idea of what has happened and is happening, and 
the public is satisfied; peptonised news and 
peptonised knowledge suits its digestion. Coupled 
with the admittedly great service thus rendered 
by the popular Press, there is, however, an evil on 
the other side. The condensation of news does 
little harm as long as there is strict adherence to 
facts ; but the editorial gloss is, all too frequently, 
really dangerous, and the more so because it is an 
unfortunate tendency of the present day for few 
readers to do their own thinking. Most are content 
instead to accept the views of the paper they read. 
That places a greater responsibility on the Press 
than was the case formerly, and renders it necessary 
that no statement that has the slightest depar- 
ture from the truth should be made. As an old 
proverb has it, it is hard to overtake a lie. 

We are led to mention this subject as one of the 
two more popular morning papers in its issue of 
May 27th said: “ To talk about the more remark- 
able degree of safety on the railways is beside the 
point. The question is, Why aren’t they safer ! 
Before the oldest engine driver now working an 
express passenger service was born trains travelled 
here at eighty miles an hour. Neither their speed 
nor their safety has been much increased.”’ Leav- 
ing on one side the half truth about speed, say, 
sixty years ago, we will deal only with the question 
of safety on British railways. During last year 
(1932) there was only one train accident in which 
passengers lost their lives, and on that occasion 
only four passengers were killed. From the date 
of that accident there was a period of over eleven 
months before the next fatal accident—the un- 
fortunate derailment at Raynes Park. In 1872 
in contrast, there were six fatal accidents, involving 
the death of nineteen passengers ; in 1873 there 
were fifteen accidents and thirty-eight passengers 
killed ; whilst in 1874 there were twelve accidents 
with a total death-roll of eighty passengers. 
Furthermore, during this interval of some sixty 
years the number of passengers has risen from 
207 millions a year to 1156 millions, and the train- 
miles run have increased from 209} millions to 
411 millions. This means, too, an enormous 
increase in traffic density. The earlier figures 
showed 12,600 train-miles per route mile of railway 
as compared with 20,600 train miles per route mile 
to-day, despite the fact that many route miles that 
were only double line in those days now carry three 
or four tracks. We are sure that if the popular 
morning paper to which we have referred had given 
itself timeto consider these facts it would never have 
penned the unwarranted statement which it made ; 
rather would it have given honour where honour is 
due whilst recognising that even the engineer cannot 
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obvious that the provision of these barriers robs 
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Raynes Park accident may be considered as still 
sub judice, seeing that the Ministry of Transport 
inquiry has not yet been completed, we hesitate 
to use it as an illustration. Assuming, however, 
that it is found that someone made an error of 
judgment, we would once more urge how readily 
the most careful may make a mistake. As Mr. 
Bishop, the solicitor to the Southern Railway, said 
at the Ministry of Transport inquiry on May 29th, 
we are all liable to err and accidents cannot be 
prevented. 

When, in THE ENGINEER of July 29th last, 
we had the pleasure of reviewing the excellent 
results, in the matter of safety, indicated in 
Colonel Mount’s report for 1931, we gave some 
figures to show how easy it was for the 37,000 
drivers and the 27,000 signalmen to make a slip ; 
yet in that year there were only 406 collisions and 
derailments of all kinds reported. Carrying our 
figures a stage further, we may add that 60,000 
permanent way men look after 37,000 miles of 
track—at a cost, by the way, in wages for mainten- 
ance alone, and independent of renewals, of 
£6,000,000 a year—over which the mileage of 
trains is 411 millions a year. In busy areas the 
intervals between the trains is short, and it often 
must be necessary, when carrying out repairs, for 
some little final touch to be left for short intervals 
in a less perfect state than is desirable. Accidents 
happen sometimes, not owing to a primary defect, 
but to a concatenation of events against which it 
is humanly impossible to provide. At Raynes 
Park it was the fact that the local and the main line 
train happened to arrive at the same place, the 
weak spot, at about the same time, that appears 
to have caused the fatalities. That concidence 
came possibly on top of an error of judgment, but, 
again going back for sixty years, we would observe 
that Captain Tyler, a very severe critic of British 
railways, said in his report on the accidents of 
1872: “‘ Whatever be the amount of care, the item 
of human fallibility will always remain, and will 
always be the cause of a certain number of 
accidents.” 








Literature. 


The Alloys of Iron and Molybdenum. By J. L. 
Greec. London: McGraw-Hill Publishing Com- 
pany. 1933. Price 36s. net. 

THE ever-increasing flow of reports and papers on 
the constitution and properties of alloy steels makes 
the task of searching the literature for information on 
the specific influence of any particular element a 
colossal undertaking, even with the aid of the excellent 
systems of abstracts which are now available. More- 
over, independent summaries, compiled with the 
necessary Judgment and knowledge of the subject, 
involve much expense and duplicated effort. There 
is therefore a distinct need for a series of compre- 
hensive reviews of the known facts relating to such 
well-defined fields of investigation as the industrially 
important alloys of iron. This volume on the “ Alloys 
of Iron and Molybdenum ”’ is a welcome forerunner 
of a series of monographs contemplated and in pre- 
paration on similar subjects. It forms part of the 
Battelle Memorial Institute’s contribution to the 
Alloys of Iron Research planned by the Engineering 
Foundation, with the financial support of a number of 
American institutions. The author of the book, Mr. 
J. L. Gregg, is a member of the staff of this Institute 
(of which Dr. H. W. Gillett, a distinguished authority 
on molybdenum steels, is Director), and the wide 
collaboration which he has secured, both in searching 
the literature and in obtaining the opinions and advice 
of specialists in evaluating conflicting data, has added 
to the comprehensiveness and accuracy of the book. 
Details are given of early investigations of molyb- 
denum, but “contemporary studies on molybdenum 
steel,” the author remarks, “‘ may be considered to 
have been initiated by Swinden.” This was in 1911, 
and during the last twenty years or so, molybdenum 
has risen from the rank of a comparatively rare metal 
to its present status as an important constituent of a 
wide range of alloy steels. Even when present in 
small amounts its influence is usually considerable, 
and the author rightly includes in his review many 
complex steels containing only small quantities of 
molybdenum. The uses to which such steels are put 
are dealt with in detail, showing how advantage is 
taken of the relative immunity from temper-brittle- 
ness, increased ease of hardening, greater stability of 
the hardened condition, and the improved strength 
at raised temperatures of different types of steel 
containing molybdenum. Chapters are devoted to 
molybdenum in cast iron, in high-speed tool steel, in 
nitriding steels, in structural steels, and in corrosion 
and heat-resisting steels. 

In discussing these uses, the author has taken up a 
definitely critical and impartial attitude towards the 
claims of molybdenum, giving full reference and due 
weight to the results of work carried out in all parts 





of the world. The tabular matter is concisely and 
consistently arranged, and its value is enhanced by 
the fact that the data are also, whenever possible, 
presented in the form of curves and diagrams. Dis- 
crimination is shown in reporting the results. For 
example, in tabulating elastic limit, proportional 
limit, and yield strength, an endeavour is made to 
define exactly what was measured. Even so, the fact 
that a particular definition of the yield point or elastic 
limit is hidden in the text of the original paper has 
sometimes escaped notice. For example, the note 
“ reported as elastic limit ’” under Tables 63, 66, and 
84 might have been amplified to read “stated to 
represent the load giving the first permanent elonga- 
tion of the bar measured by callipers,” which gives 
@ more accurate impression of what was actually 
measured. Similarly, the note “ reported as yield 
point ” under Tables 65, 87, 92, 132, and 133 might, 
from information given in the original papers, have 
been followed by the definition “‘i.e., load giving 
0-2 per cent. permanent set.” Gillett and Mack’s 
results also are more closely defined in their original 
book than the note “ yield point by extensometer ” 
under Tables 64, 93, &c., implies. The fact that 
this information, though available, was overlooked, 
shows how desirable it is for an author to give, in the 
actual tables themselves, the fullest possible details 
of conditions of measurement of mechanical and other 
properties. 

Though eminently practical in its outlook, the book 
contains a valuable account of the constitution of the 
iron-molybdenum alloys and of the metallography of 
molybdenum steels. A lucid discussion of the probable 
constitution of the ternary iron-molybdenum-carbon 
alloys, based on the work of T. Takei, is contained in 
an appendix. (It may be noted that the region 
liquid +. in Fig. 152 is wrongly marked L-+y.) 

In a series of summaries added at the end of each 
chapter, the author has achieved conspicuous success 
in correlating the observations of different investi- 
gators, and has given useful indications of deficiencies 
which must be made good in order to complete our 
knowledge of the subject under review. For this 
reason, the book will be welcomed by scientific investi- 
gators, working independently or within the steel 
industry. It should be particularly valuable to metal- 
lurgists, engineers, and all those interested in alloy 
steels as materials of construction, for they will find 
within its pages all the information available on 
alloys of iron containing molybdenum, presented in 
a clear, concise and accurate manner. 


The Measurement of Air Flow. By E. Ower, B.Sc. 
London : Chapman and Hall, Ltd. Second edition. 
Price lis. 

TxIs volume discusses the theory and technique of 

the measurement of air flow, the treatment being 

primarily of a practical character, but with some 
emphasis on the experimental aspects of the subject. 

It is written by one with much experience in the 

matters treated, and deals with an inquiry beset 

with difficulties. However, the author has made a 

valiant attempt to overcome these difficulties, and 

has presented a systematic and thorough survey of 
the problems involved, together with an outline of 
the progress made in the technique of air-flow 
measurement since the publication of the first edition. 
The work is one of considerable potential value to 
engineers, whose interests cover a wide field of appli- 
cation and study. The desirability for the adoption 
of accurate methods for the measurement of the flow 
of air in closed pipes and in open spaces is of much 
importance. It is a subject which frequently presents 
serious practical difficulties in operations connected 
with the designing of fans, ventilating of buildings, 
and in the study of air currents in coal mining, aero- 
nautics, and meteorological work, which involves the 
measurement of the speeds and pressures of air 
streams. Mr. Ower has exceptional qualifications 
for writing on this subject, owing to his work in the 

Aerodynamics Department of the National Physical 

Laboratory. 3 
The first edition of this work appeared in 1927. 

In the second edition Mr. Ower has revised the text 

and added such matters as were necessary in order to 

incorporate recent developments. In the present 
volume the development of the subject commences 
with a study of the general principles of the pressure 
tube anemometer, theoretical and practical considera- 
tions being given prominence, with some reference to 
the attempts at visualising conditions of flow by the 
introduction of the conception of ‘ streamlines.” 
Bernouilli’s equation in the form most commonly used 
in practical work is logically deduced and stated, and it 
is shown that the velocity head can be determined 
as the difference of two pressure observations—the 
total head and the static pressure—of which the 
former can be accurately determined by an open 
end tube facing the stream. Details are given of the 
design of a convenient form of a combined pitot and 
static instrument in which the two tubes are arranged 
concentrically. This instrument was devised and 
calibrated at the National Physical Laboratory, and 
in view of its satisfactory performance has been 
adopted as the fundamental standard against which 
all other anemometers are calibrated. The author’s 
summations of the discussions on the characteristic 
of static tubes and the measurement of flow and 
resistance with pitot and static tubes are to be com- 





mended. Chapter VI., which is devoted to a con- 
sideration of the plate orifice, Venturi tube, and shaped 
nozzle, is of outstanding interest. This chapter is 
based very largely on the results of German investi 
gational work published since the first edition 
appeared. Later sections of the volume consider the 
effect of pipe diameter on the numerical value of the 
discharge coefficient, and the various practical! 
methods used to introduce a constriction into a pipe 
line in order to measure the flow from the pressure 
drop set up. A valuable chapter is devoted to a dis 
cussion of the principles involved in methods of flow 
measurements based upon the rates of cooling of hot 
bodies. It includes some notes on the practical 
applications of hot wire anemometers and ends with a 
comprehensive bibliography of hot wire anemometry. 

Students frequently experience some difficulty in 
applying a formula to effect the solution of a com- 
paratively simple problem, and it is generally accepted 
that typical examples are of value not only in giving 
familiarity with the operation, but also in inculcating 
correct methods of working. The “ examples from 
practice ” provided for this purpose in Chapter XI. 
constitute a valuable feature of the book, typical 
examples being drawn from practice, and the author 
shows how some of these problems are attacked by 
application of some of the methods described by 
him, and how the fundamental concepts can 
be treated with primary emphasis on simple physical 
ideas and with relatively little mathematical 
apparatus. 

This volume as a whole proves to be by far the 
most constructive outline yet published dealing with 
the fundamental conceptions of air flow measurement, 
and is commended as a model of concise, moderate, 
and orderly statement. The text is presented in 
logical narrative fashion, and provides the engineer 
and physicist with an adequate background for 
further study of an intricate subject. The field has 
been thoroughly explored, the subject-matter well 
illustrated, and the author, who has a flair for the 
essential, is to be congratulated on the completeness 
with which he covers the ground and the judiciousness 
of his comments. 





SHORT NOTICES. 


Handbook to the Factory Acts and Truck Acts. By J. 
Owner. London: Sir Isaac Pitman and Sons, Ltd., 
Parker-street, Kingsway, W.C.2. Price 3s. 6d. net. 1933. 
—It is not uncommon to find that many people in respon- 
sible positions in industrial concerns have but little know- 
ledge with regard to the various ways in which the Factory 
and Truck Acts affect them, their workpeople, and the 

remises and plant they supervise. The author of this 

ok spent some thirty-one years as a factory inspector, 
so can rightly be regarded as an authority on the sub- 
ject, and has collected under various headings the statutory 
requirements, adding many helpful notes. He has not 
elaborated on any subject, but gives the essential statutory 
details of the following :—Premises to which the Acts 
apply; structural requirements; machinery and _ its 
safeguarding; forms, notices, and registers; employ- 
ment of young persons and women ; accidents and danger- 
ous trades; and the powers and duties of factory in- 
spectors. There is no doubt that in compiling this little 
book Mr. Owner has gone to much trouble, and given briefly 
the best of his extensive knowledge and many years’ 
experience for the benefit of employers and executives 
to whom we are certain it will be of great value. 


Power Plants on Metal Mines. By F. W. Thomae. 
London: Mining Publications, Ltd. Price 5s. net. 1933.- 
For this little book the author has collected a large amount 
of valuable data on the various types of power plants at 
many mines, and set it down in a concise and clear manner. 
In his preface Mr. Thomae states that “the conditions 
governing each case vary so greatly that it is impossible 
to give any hard-and-fast rules for guidance, but perhaps 
some general conditiens may be stated,” and it will be 
seen from the unit costs of several similar installations that 
location plays the most important part in the price of 
power. The book is sectionalised as follows :—Hydro- 
electric Power Plants; Stearn Power Plants; Producer- 
gas Engine Plants; Oil Engine Plants; Power for 
Dredges. Information of the type given has never been 
particularly easy to obtain, and we feel sure that this book 
will be welcome to mine managers, consulting engi- 
neers, students, and others connected with mining. 

Bacon’s Commercial Engineering. By James Bacon. 
London: Construction and Contracts. Price 6s. net. 
1933.—The author of this book has obviously set out with 
the ambitious idea of covering the whole commercial side 
of engineering in some 280 pages, and although he gives 
much that is useful, he has fallen short of his original idea 
by endeavouring to compress too much information into 
so small a space. We are sure that the student will get 
an excellent general commercial outline from this little 
volume, although in many cases he will find that the 
information requires supplementing if he has not had a 
certain amount of previous experience. 





BOOKS RECEIVED. 


Callisthenes. London ; Selfridge and Co., Ltd., Oxford- 
street, W.1. Price 2s. 6d. net. 

Network Synthesis. By C. M:Son Gewertz. London : 
Bailliére, Tindall and Cox, 8, Henrietta-street, W.C.2. 
Price 23s. net. 

Oil and Petroleum Year Book, 1933. Compiled by W. 
E. Skinner. London: Walter E. Skinner, 15, Dowgate- 
hill, E.C.4. Price 7s. 6d. net. ' 

An Engineer's Outlook. By Sir Alfred Ewing, K.C.B., 
F.R.S. London: Methuen and Co., Ltd., 36, Essex- 
street, W.C.2. Price 8s. 6d. net. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


TYRANNY OF ACCOUNTS. 


Sir,—The interesting letters from ‘‘ An Engineer ” and 
from ** Chartered Accountant,” in your issues of May 5th 
and 19th respectively, regarding the cost of cost accounting 
technical manufactures may be considered by some of 
those interested as a reasonable question satisfactorily 
answered, but some further observations may be interest- 
ing to others. 

Such items as nuts and bolts, small electrical switchgear 
details, split pins, &c., referred to by ‘‘ An Engineer,” and 
made for stock, are presumably manufactured in large 
quantities, as otherwise it would probably be much cheaper 
to purchase these from makers who specialise in them, 
These could therefore be manufactured in definite quan- 
tities to numbered stock cost accounts, one account for 
each size, if necessary, and standard prices obtained inter- 
mittently, say, monthly or quarterly, for crediting manu- 
facturing departments for these outputs and debiting 
stores departments for supplies delivered. 

If the consumption of these items for each contract 
is large, they could be requisitioned from the stores 
department and debited weekly or monthly, by means of 
a scroll abstract, to each contract cost account at average 
or standard prices. If the value involved for each contract 
is small, the cost of these supplies could be added to the 
contract cost by an estimated percentage, or these may be 
accounted as oncost items. 

Makers of complete engines have found, by accurately 
accounting store supplies to contract costs during several 
years, that normally this total was a fairly constant 
percentage of the total cost of the contract. They were 
thus enabled to cease accounting these supplies to contract 
costs by consumption, and instead added a percentage to 
contract costs for stores used, because they had the 
percentage from the previous accurate accounting. 

It is always advisable to account as prime cost direct 
materials and supplies used, i.e., by charging directly to 
contract cost, but if any supplies are not important in 
quantity or value and are accounted as oncost, their 
significance in production cost can still be observed. The 
summation in quantities and values of individual oncost 
items regularly, say, monthly or quarterly, and their 
relation to output has frequently shown remarkable 
variations, which can be explained satisfactorily after 
investigation, or the information used to improve pro- 
duction economy. 

‘Chartered Accountant” rightly states that no 
accountant will dispute the fact that the expense of a 
costing system must be covered by the results, and this is 
usually accomplished if the proper system is installed and 
efficiently operated. The value of the cost information 
obtained enables decisions to be made regarding the con- 
tinuance of the cost accounting or the extension of it. 

If “An Engineer” has the responsibility of preparing 
accurate estimates of technical manufactures, he will 

probably be glad to have the use of a properly detailed 
cost account, giving the cost of each important technical 
item for a similar contract, on which to base the estimate. 
During the trade depression about thirty years ago 
engine makers, having accurate production costs, accepted 
contracts at cost price, knowing that the margin for 
profit was the value of the scrap resulting from manu- 
facture. Some engineers realised then the value of accurate 
costs in obtaining contracts during varying market and 
trade conditions. ANDREW MILLER. 

Glasgow, W.3, May 30th. 


THE AUTOGIRO. 


Siz,—The letter on this subject in your last issue is of 
much interest. 

I, for one, should like to have more specific information 
about this machine, in order to get some notion as to the 
action of its parts.’ It is understood that the rotor has to 
be given a preliminary spin, until (vide a book by Mr. de la 
Cierva) “‘ some lift is developed.’’ The direction of the 
spin is such that, viewed from above, the spin is right- 
handed. The advancing blades, therefore, have their 
leading edges higher than their trailing edges, like a left- 
handed screw. (1) Is this because the axis of the rotor 
‘rakes aft ’’ ? Isuppose not. (2) If not, and if the blades 
are akin to those on a marine propeller, then the receding 
as distinct from the advancing blades will have an inclina- 
tion such that they will receive a down thrust instead of 
lift from the air approaching them. (3) When the machine 
drops, more or less vertically, does the direction of rotor 
spin continue to be the same as at starting? If so, the 
blades must apparently in descent become those of a right- 
handed screw ; whereas at starting they were apparently 
those of a left-handed screw. PuzzLeD. 

Edinburgh, May 31st. 


LOCOMOTIVE STEAM CHEST AND CYLINDER 
PRESSURES. 


Sir,—Mr. P. C. Dewhurst, in his letter published in your 
issue of the 5th instant, raises some points which are of 
interest to all locomotive engineers. 

One of the points deals with the application of a form 
of duplex pressure indicator showing the conditions obtain- 
ing in the steam chest and cylinder at the same time. It 


bar pull or the maximum economy for every speed. The 
correct translation of this information in terms convenient 
to the engineman involves considerable difficulty, and 
most engines are worked efficiently or inefficiently in 
accordance with the skill and ability of the driver. 

There is a device in use in the U.S.A., and more especially 
on the New York Central Railway, known as the valve 
pilot, one of the functions of which is the “ calibration ” 
of the human factor. This goes a step further than the 
lines suggested by Mr. Dewhurst, which touch simply 
upon pressure, in so far as the duplex gauge of the valve 
pilot indicates with one hand the speed and with the other 
the position of cut-off. By an ingenious arrangement of 
cams and drive the correct cut-off is obtained by working 
the engine so that the hands coincide as closely as possible 
on the dial. 

It is believed that this instrument is very considerably 
used in the United States, and this information may be of 
use to Mr. Dewhurst. Incidentally, it should be added that 
this device is of particular value when working with full 
throttle and handling the engine essentially with the 
expansion gear. T. G. ATKINSON. 

London, 8.W., May 24th. 








French Marine and Aeronautical 
Congress, 


THE annual session of the Association Technique 
Maritime et Aéronautique was held in Paris last week, 
when homage was paid to the memory of the late Admiral 
of the Fleet Lord Wester Wemyss, who had always taken 
an interest in the Association and was a “ real friend of 
France.” The outgoing President, Monsieur Emmanuel 
Rousseau, then reviewed the progress of shipbuilding and 
aeronautics during the past year, and referred particularly 
to the results obtained in the French Navy with high- 
temperature steam, alike as regards economy in. fuel con- 
sumption and greater speeds, as illustrated by the per- 
formances of the destroyer ‘“‘ Epervier.” This of 
steam may have lessened the pressure of competition from 
air injection engines, without eliminating it. Higher 
steam temperatures, and the use of electrical welding in 
hull construction, had been notable achievements in 
French engineering. Welding had created a new science 
and industry. In aeronautics encouraging results had been 
attained with the heavy oil engine in France and abroad, 
the French air service having definitely adopted the 
Clerget engine, which had successfully completed its 
official tests. 

The problem of security against fire on board ship was 
the first subject discussed. Monsieur Louis Kahn read a 
paper on experiments that were carried out in 1922 to 
determine how a fire that had broken out on a ship could 
have occurred. There was no short circuit and the fuses 
were intact. The experiments revealed, however, that 
the insulating material was at fault. The cables tested 
were of the type sheathed spirally with steel strip used in 
the French marine. In the discussion that followed this 
paper the effect of electrolysis by sea air was referred to 
as offering a danger, and it was suggested that the section 
of a copper cable might be reduced by chemical reactions 
arising from the deterioration of poor quality rubber, 
much of which, it was declared, was made nowadays with 
latex from young trees. Monsieur Lévy, of the Chantier 
Penhoét, could not see how any of the possible causes of 
local ares in sheathed cables could explain the origin of 
the fire on the “‘ Atlantique.” It occurred in three cabins 
where the wires were not sheathed. He had visited the 
American liner “‘ Washington,” which was fitted out with 
as much wood as the French ship, and the wires were not 
protected. Monsieur Gilbert Cahen read a paper, prepared 
by him in collaboration with Monsieur Louis Mourre, 
upon electrical installations on board ship. He declared 
that while it was easy to provide protection against short 
circuits, it was véry difficult to take precautions against 
defects of insulation. Despite the stringent specifications 
for cable construction the dangers had not been eliminated, 
and it was desirable to go once more into the question of 
employing lead sheathing, such as is used in the British 
Navy. The trouble had arisen through the higher electrical 
pressures now employed on big ships. Monsieur Cahen 
thought that greater security could be obtained by 
employing alternating currents and dividing the ship’s 
installation imto independent sectors, each with its 
generator ; experience had shown that alternating currents 
were less destructive of cables than direct current. i 
suggestion did not meet with general approval on the 
ground that it would complicate the installation when 
direct current was required for some purposes, and it was 
thought that the creation of a number of sectors would 
increase the . The final conclusion of Monsieur 
Louis Kahn was that, as electrical installations differed 
in the various marines, it would be advisable that, during 
the next year or two, the great maritime countries should 
undertake to prepare full reports upon all electrical 
incidents on board ship, with particulars of insulating 
materials and installations, and communicate them to a 
central body which would be able to determine, from the 
data thus supplied, the conditions that should govern 
electrical equipments. 

Amongst the twenty-nine communications presented 
during the four days’ session the greater number of them 
related to stresses, aerodynamics, and electrical equip- 
ments. Monsieur P. Conard, director of the Penhoét 
shipyard, gave an account of how calculations based on 
previous experience were applied to the launching of the 
** Normandie,” which, on account of its size and the 
conditions under which it had to be launched, neces- 
sitated special precautions. Those calculations were 
made on the assumption that the hull was perfectly rigid, 
but while moving down the slips there was a notable 
flexion, and once afloat the hull had an arc of 75 mm. In 
this connection, it may be mentioned that work on fitting 
out the “ Normandie” has had to be temporarily sus- 
pended for financial reasons. 

There were several papers on problems affecting the 


and concluded that notwithstanding the economy of the 
oil injector and the facility it allowed of throttling the 
engine, he was not sure that at present it would make 
rapid progress in view of the advantages of air injection 
in enabling the engine to run on inferior quality viscous 
oils. For the moment, the preference shown for one or 
the other of these methods would depend upon the con- 
ditions under which the engines worked and more espe- 
cially upon the quality and the price of the fuels obtain- 
able. In the discussion, it was complained that the in- 
accessibility of injectors caused trouble to users, and in one 
case where the fuel consumption was high it took three 
weeks to dismantle the injector and reduce the orifices. 
The problem of a small-power high-speed engine was said 
to depend for its solution upon the injector, one speaker 
declaring that he had already obtained encouraging results 
with a 5 horse-power engine by a suitable adjustment of 
jets. 

The air injection engine has long been regarded in 
France as offering a means of utilising colonial oils, and 
thereby rendering the country independent of foreign 
mineral oil supplies. Monsieur M. Gautier gave results 
of experiments that had been carried out with ground-nut 
oil. They were so far satisfactory that he saw no reason 
why efforts should not be made to put in hand a scheme 
of vegetable oil production in the Colonies by means of a 
suitable selection of oleaginous plants, the installation of 
local oil factories and the provision of transport facilities. 
The discussion revealed that such a scheme was quite 
impossible of achievement, for the reason that the cost of 
vegetable oils must always be considerably above that of 
mineral oils. It was only necessary to take the cost of 
ground-nuts to find the cost of oil extracted, which repre- 
sented about 32 per cent. of their weight. Approxi- 
mately, ground-nut oil cost 500f., as compared with 300f. 
for mineral oils. At the Bamaku power station on the 
Niger the engine runs on mineral oil because it is much 
cheaper than locally produced vegetable oils. In a 
case of national emergency a military organisation could 
ensure an ample pnt Ong vegetable oils, irrespective of 
cost. Otherwise, the of depending upon the Colonies 
for oil fuels is a myth. 

The Congress terminated by a visit to the works at 
Saint-Denis of the Compagnie de Construction Mécanique 
Procédés Sulzer, where the members were received by the 
managing director, Monsieur Ziegler, who explained that 
the Sulzer works were founded in Paris in 1917, at the 
invitation of the French Government and in association 
with a group of iron and steel companies. During the war 
they had to take what they could find, and they installed 
their plant in an old power station, which was extended 
in a series of bays, each specialising in light and heavy 
machining, boilermaking, fitting, erecting, and testing. 
The lay-out is an example of modern planning, and time 
saving is carried out to the smallest detail, to the extent 
that machine tool operators obtain what they want by 
pressing one or other of a series of electric buttons, and 
are thus able to continue work without interruption. Time 
lost through accidents has been considerably reduced 
by allocating premiums to foremen who see to the safe 
working of their shops, and the men receive periodical 
instruction in the precautions to be taken to avoid acci- 
dents. Visitors were shown the construction of Sulzer 
engines, centrifugal pumps and refrigerating plant. A 
noteworthy feature is the selection of the most suitable 
machines from all countries for the work in hand, while a 
novel application is the ultra-violet ray control of a lathe, 
which was turning a crank shaft nearly 21ft. long, the 
lathe being stopped immediately by the operator passing 
his arm across the path of the ray at any point between 
the centres. As an instance of the close control during 
manufacture, every gauge after being once used is returned 
to a laboratory to be verified down to the finest limits. 
At the end of an interesting visit Monsieur Ziegler remarked 
upon preparations that had been made for further exten- 
sions of the works as soon as they were warranted by a 
return of industrial activity. 








BOOKS OF REFERENCE. 





Mining Year Book, 1933. London: Walter Skinner, 
15, Dowgate-hill, E.C.4. Price 20s. net.—The forty- 
seventh annual issue of this well-known book of reference 
contains full details of some 1120 mining companies, 
and the lists of directors, engineers, and managers 
have been brought up te date. The book has, for many 
years, been of much value to those connected with the 
mining market, and the new volume is up to the high 


This | Standard of previous editions. 





Oil and Petroleum Year Book, 1933. London: Walter 
E. Skinner, 15, Dowgate-hill, E.C.4. Price 7s. 6d. net.— 
The new edition of this book contains full details of nearly 
700 British and foreign companies—producers, refiners, 
dealers, &c. The particulars of each company include 
the officials, directors, location of property, number of 
wells, capacity, and financial details. The book also con- 
tains statistical tables, lists of trade names, and a glossary 
of technical terms. 








THe Madras Government is about to constitute an 
Electricity Board, according to the Electrical Review, 
and a ten-year plan for the development of hydro-electric 
schemes in South India, with a view to the establishment 
of a national electricity grid, is also under active con- 
sideration. Now that the Pykara scheme has been success- 
fully completed, detailed schemes for Mettur and Periyar 
have been prepared and submitted for the Government's 
consideration. It is understood that the Mettur scheme, 
which is estimated to cost Rs. 130 lakhs, will be started 
without delay, and will generate 33,000 H.P. This scheme 
will supply power to the Salem, South and North Arcot, 
Chittor, and Chingleput districts, and Madras City in 
particular. It is expected that the scheme will be com- 
pleted by the end of 1936, and the Periyar scheme will 
then be commenced. The latter scheme will cost approxi- 








is, of course, well known that for every engine there is a 
particular cut-off which will produce the maximum draw- 





internal combustion engine. Monsieur Heyler dealt with 
the relative advantages of air and mechanical injection, 


mately Rs. 180 lakhs, and will supply power to all the 
districts in the south of the Madras Presidency. 





THE ENGINEER 


JUNE 9, 1933 








KNEELESS 
ALFRED HERBERT, LTD., 


PLAIN MILLING 


COVENTRY, 


MACHINE 


ENGINEERS 

















A Kneeless Plain 


TE have remarked before that in parts such as the 
\ gear-boxes the design of machine tools shows kin- 
ship with that of the modern motor car. In a similar 
way developments in one type of tool frequently have 
repercussions on the design of another. For instance, 
at a glance at the engraving on page 581 many, we think, 
might make the mistake of believing this kneeless plain 
milling machine to be a horizontal spindle surface grinding 
machine. The impression would be very fleeting, for, 
after all, the differences are sufficiently pronounced, 
but there is the same heavily supported spindle and a 
length of bed to carry the slide very reminiscent of grinding 
machine practice. 

This machine, which is also illustrated by a number 


APRON AND CONTROL 


of tone engravings, is a recent production of Alfred Herbert, 
Ltd., of Coventry, and is, therefore, a thoroughbred of 
its class. It possesses all the convenience and ease of 
operation of the ordinary knee-type of machine, with 
the added advantage for heavy work that the table is 
solidly supported down to the foundation. Nor is it any 
mean advantage that the controlling levers and wheels 
are thus always at the same level, for with a practised 
operator this is bound to be reflected in a greater rapidity of 
production. Since the levei of the tabie is fixed variations 
to accommodate jobs of different thickness and in cut are 
obtained by the vertical adjustment of the spindle head, 
which is balanced by a weight disposed inside the column. 

Those wise in such details will be able to follow from 
the drawing and other engravings how the saddle is 





Milling Machine. 


carried upon a wide support with narrow guides, and how 
stability is given to the column by the width of surface 
upon which it rests. There is no need for us to go at 
length into a description of such details. It is quite 
unthinkable that a firm with such experience in the design 
and construction of machine tools as Alfred Herbert, Ltd., 
should allow any weakness or instability to occur in a 
machine tool of its make. 

The raising and lowering of the spindle head upon the 
column is effected by a screw of large diameter operated 
by a hand wheel at the front of the machine—see drawing 
page 581. A long lever within easy reach of the workman 
as he stands by the other controls, when pulled down, 
clamps the head to the column at its front and rear 


WHEELS AND HANDLES 


ends by two taper gibs. This arrangement is most 
effective, requiring but little effort to operate. It binds 
the head solidly and squarely to the column for its full 
depth, both at front and rear. An interesting detail 
indicative of the care that has been bestowed upon the 
design is that the front spindle bearing is so placed that 
the feed pressure is transmitted directly to the column, 
and there is no overhang. The case-hardened chrome 
nickel steel spindle, carried by two heavy roller journal 
bearings, has the standardised nose with taper hole. 
It is driven through a powerful clutch and the thrust 
upon it is taken by two opposed, double-purpose ball 
bearings. Face or other cutters may be secured directly 
to the nose. A heavy fly-wheel at one end of the spindle 





assists in the production of smooth cutting. Within the 


head there is a ‘‘ Fast-Slow ” gear change, the lever for 
which is indicated in the drawing. Lubrication of this 
part is entirely separate from that of the rest of the 
machine. Within the head there is an oil tank and pump, 
and the oil is delivered to the gears, bearings, and other 
parts through an indicator with a glass window through 
which the flow may be observed. 

Coming now to the main drive, it will be observed that 
the tone engravings show the machine driven by a flanged 
motor bolted on to the driving box, while the drawing 
indicates a belt guard arranged around the same position. 
The machine is adaptable to either form of drive. Eight 
changes of speed are obtained from the gears in the driving 
box, the sliding gears being moved by cams operated by a 
pilot wheel. A drum dial on this pilot wheel carries two 
sets of figures corresponding to the “ Fast ’ and “ Slow ” 
positions of the lever on the spindle head. These figures 
come into line with a plate bearing the words “ Fast”’ 
and “ Slow,” and indicate at a glance the speed of rotation 
of the spindle. Close beside the pilot wheel there is 
the lever operating the main driving clutch, which is 
mainly used for inching the gears for speed changing. If 





GANG MILLING 


it is desired to stop the machine rapidly a brake may be 
applied by the same lever moved in a direction opposite 
to that which engages the clutch. As with the spindle 
head, the driving box has its own oil sump, pump, filter, 
flow indicator, &c. From the driving box power is trans- 
mitted to the spindle head through spiral bevel gears and 
a vertical multiple spline shaft. Before transferring 
attention to the table and apron, it should be observed 
that the spindle head carries a round overhanging arm 
of large diameter, adjustable lengthwise by pinion rack 
and pilot wheel. An adjustable arm brace of rigid form 
ean be attached to the base of the machine on the further 
side of the table. It is in two parts, the upper of which 
forms an arbor support carrying the arbor in one ball 
and one roller bearing. Two other supports or steadies 
may be mounted on the overhanging arm in the correct 
position to resist the thrust of the feed. 

The table, the strong construction of which may be 
observed from the engravings, is driven by a rotating 





feed nut engaging with a non-rotating feed screw of large 
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diameter and coarse pitch. Reference has already been 
made to the length of the support for the table upon the 
saddle. A taper gib at each end of the saddle provides 
adjustment for wear, though one would judge that the 
machine would have to be grey in the service of its 
masters before that becomes necessary, for special atten- 
tion has been paid to the lubrication of the surfaces and 
their protection from damage by chips, &c. The trans- 
verse motion of the saddle is operated by hand from a 
wheel at the front of the machine. 

The various feeds of the table that are available are 
obtained from a feed box bolted to the right-hand side 
of the base. Eight changes are given by this box, and 
are obtained through a pilot wheel and cams in a manner 
similar to that of the spindle speeds. Two other levers 
increase the number of feeds available to thirty-two and 
will be referred to shortly. The additional mechanism 
for the feed motion and quick power motions is carried 
in the apron bolted to the front of the base of the machine. 
The levers and wheels controlling these motions are 
mounted upon this apron. 

Since the arrangement of controls is always a matter 
of interest the reader may be inclined to consult the draw- 
ing above. At the extreme right of the apron there is 
the pilot wheel, already referred to, operating the cam 
which changes the gear. The lever above it, on the top 
of the apron, can be placed in either of two positions 
giving either the “slow” or “fast” range of speeds. 
On the top of the apron at the further or left-hand end, 
there is a small hand wheel which changes over the range 
of feeds from normal to rapid when required. In this 
way a range of thirty-two automatic feeds between jin. 
and 68in. per minute is made available. Returning 
again to the right-hand end of the apron, the next lever, 
a long one, duplicates that on the driving box and operates 
the main driving clutch and a brake. Beside it there is 
the feed reverse lever.. The ball-ended lever next to 
be noticed is so made to distinguish it from the others. 


Tasie II. 
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duce in Table II. the results of a number of tests 
on the machine carried. out in the works. A flanged 
TABLE I. 

Longitudinal feed (automatic) . . 60in. 
Transverse adjustment Bo 9fin. 
Vertical adjustment .. .. .. .. 1J9in. 
Maximum distance from spindle to 

re rere 
Maximum distance from column to 

arm brace. . oo ce 0 ae 
Maximum distance from column to 

specialarm brace .. .. .. -. 36in. 
Working surface of table .. . «+ 8lin.x lTin. 
Number and width of tee-slots.. .. 3—Hfin. 
Diameter of overhanging arm .. .. 54in. 
Centre of spindle toarm .. .. .. 6$in. 
Horse-power of motor 20 
Speed of motor, r.p.m. .. .. .. 1430 
Diameter of single pulley (when used) 14in. 
i Uh eae . 4in. 
Speed of pulley, r.p.m. 700 


Number of spindle speeds ” on a 
Range of spindle speeds, r.p.m. -. 20 to 550 
Number of automatic feeds (in tw 


wemges).. ..< Fis ee os. eee 
Range of feeds, inches per minute 

(pormal) .. (6. «. «+ os eecgeeee eee 
Range of feeds, inches per minute - 


(rapid) ...i<s oo oe oat ee a Oe ns 
Rate of quick power traverse, inches 

per minute Cmivwe. c+. oe 
Floor space occupied . . 
Approximate net weight 


200in. 

9ft. Gin. x 13ft. 6in. 
16,250 Ib. 

20 H.P. motor was fitted to the machine for carrying out 
these tests. 

In No. 1 a slab milling cutter was used on a cast 
iron block 8in. wide and, under the conditions shown, 
the machine was very stable and showed no signs of 
distress. Test No. 2 was exceptionally severe, demanding 
34 H.P. from the motor, for which special fuses had to be 


Tests of Kneeless Plain Milling Machine. 


Depth of | Feed, inches | Metal removed,| Cutting speed, | H.P. 
cut,inches.| per min. 


inches? per min.| feet per min. | taken. 


ad ESR ER | 








Cast iron block, 8in. wide .+| Slab milling 
Cast iron block, 8in. wide ..  ..| Slab milling 
| Cast iron block, 8in. wide .. .. ..| Slab milling 
Steel block, 7in. wide, 42 tons tensile. .| Slab milling 
| Steel block, 7in. wide, 42 tons tensile..| Slab milling 
6 | Cast iron block, llin. wide .. ..  ..| Face milling 


nd 


It controls the quick power traverse of the table—200in. 
per minute—and is moved from the central position in 
the same direction as it is desired the table shall travel. 
Lest an obstruction should be met with the drive for this 
motion is taken through a safety clutch. Disregarding, 
for the moment, the hand wheels, the remaining lever 
engages and disengages the feed. Of the two hand wheels 
that in the centre operates the transverse motion of the 
saddle, while the other elevates and lowers the spindle 
head. If it should be required to move the table longi- 
tudinally by hand, a crank can be fitted on to a squared 
shaft at the front of the apron to the right of the power 
traverse lever. For the convenience of the operator the 
feed e ing and power traverse lever are duplicated 
at the back of the table in case the work necessitates 
his taking up this position. Automatic stops are, of 
course, provided, both for the feed motion and the quick 
power traverse. For those who wish to see at a glance 
the dimensions, capacity, and other details of the machine, 
Table I. is printed. 

By the courtesy of the makers we are enabled to repro- 





i 173 62} 70 | 273 
¥ 223 79 70 34 
ts 68 333 70 | 16 
} 203 364 70 | 30 
; 13% 364 70 | 33-5 
4 21 115 66 | 42 


fitted. Even so, the makers state the machine showed 
no sign of distress. The third test was undertaken to 
ascertain the highest feed rate which would produce 
a good finish on the work, using a slab milling cutter. 
Under the conditions shown an excellent finish was 
obtained, and the power corsumption was well within 
the normal rating of the motor. Tests 4 and 5 relate to 
the machining of 42 tons tensile steel. The last, No. 6, 
was made with a high-power face milling cutter. Although 
the machine was quite stable under the load, larger fuses 
had to be inserted into the electric circuit to allow the 
motor to develop the necessary horse-power. 








Amone the investigations being carried out by the 
International Tin Development Council, under the chair- 
manship of Sir John Campbell, of the Colonial Office, there 
are researches into the use of the metal in metallic paints 
and in the form of certain organic compounds, which are 
likely to have useful and hitherto unsuspected properties. 
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BRITISH STANDARDS INSTITUTION. 





All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 28. 2d. post 
free, unless otherwise stated. 

TESTING OF THIN METAL SHEET AND STRIP. 

No. 485—1933. In this specification consideration is 
confined to material up to 0-08 (14 S.W.G.) in thickness, 
with standard tensile test piece having a gauge length of 
2in and a standard width of 4in. Definitions of the various 
properties usually associated with tensile testing are 
given and their determination in relation to thin metal is 
dealt with. The accuracy with which the specimens should 
be prepared and the considerations to be taken into 
account in testing are covered by recommendations as to 
the methods of testing. An alternative form of test piece 
having a gauge length of 8in. is indicated for use in 
exceptional cases. 

FUSION WELDED AIR RECEIVERS. 

No. 487—1933. The requirements of this specification 
provide for the quality of the steel and method of con- 
struction, and it includes formule for the design of the 
thickness of shell and end plates, details as to the manner 
in which the fusion welding should be carried out, manu- 
facture, and testing. Illustrations of the t of joint 
permitted for the longitudinal seams, for the attachment 
of the ends, and of inlet and outlet connection are given 
in detail. Provision is made for the reinforcement of 
the seams wherever possible by means of lacing straps, 
and the requirements as to their dimensions, and the way 
in which they should be fitted are included. 





MOULDED INSULATING MATERIALS. 


No. 488—1933. The materials covered by this specifica- 
tion are classified on the basis of deformation tempera- 
ture, this being the method recommended by the Electrical 
Research Association, and having, in the opinion of the 
drafting Committee, the smallest number of objectionable 
features. Four grades of materials are covered, these 
corresponding to good quality synthetic resin (deforming 
temperature, above 140 deg. Cent.), medium quality 
synthetic resin (100 deg. Cent.), loaded hard-rubber 
(70 deg. Cent.), and non-loaded hard-rubber (55 deg. 
Cent.) respectively. The mechanical and electrical pro- 
perties are defined by means of limits, determined after 
thorough investigation by the Electrical Research Asso- 
ciation, and other independent authorities. Appendices 
deal with the details of the tests for these properties, and 
for the conditioning of the specimens before test. 


TURBINE OILS. 


No. 489—1933. Whilst a British Standard Specification 
(No. 210) for Pure Mineral Lubricating Oils has been 
available since 1924, it has been evident for some time 
that an agreed specification for Turbine Lubricating Oils 
was desirable, and since the service conditions for these 
oils are of a somewhat special nature, it was not con- 
sidered that a general widening of the scope of B.S.S. 210, 
to include these oils, would satisfactorily meet the situa- 
tion. Hence this new specification. It calls for a wholly 
hydro-carbon oil of petroleum origin in four grades— 
Light, Medium, Heavy, and Extra-heavy—all with a 
flash point not under 180 deg. Cent., and with relative 
viscosities of 450, 680, 850, and 1300 at 70 deg. Fah. 
In a number of appendices standard methods of test are 
described. 
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A Vertical Automatic Lathe. 


oa eee 


My\O watch an automatic machine tool in operation is 

always intriguing, and to the uninitiated the perfect 
timing of its various motions is rather uncanny. The 
tools approach, perform their functions, and retreat again, 
and the head indexes round for the next cperation almost 
as though the machine had human intelligence, and it is 
sometimes difficult to believe that the whole effect really 
arises merely from the shape of certain cams. One is 
conscious of an admiration for the designer who makes a 
machine perform such apparently complicated evolutions 
of such accuracy by means of so simple a device. The 
tool with which this article deals has a somewhat unusual 
design for a six-spindle bar machine, since it is arranged 
vertically instead of horizontally, and the bars feed down- 
wards to the tools. It isa new production of the Tavannes 
Watch Company, of Switzerland, for which E. H. Jones 





table on p. 583. Starting, then, at the bottom, the whole 
of the machine is supported upon the hollow cylindrical 
base illustrated in Fig. 3. This base forms a reservoir for 
the coolant and upon a flange on its side is mounted the 
driving motor, while upon its other side and its top are 
arranged various mechanisms for driving the different 
motions. A main shaft, passing right across the interior 
of the base, and driven through a safety clutch by the 
motor, carries power to the spindle speed pick-off gear-box. 
Immediately below the further end of this shaft and driven 
from it by chain is the centrifugal pump distributing 
coolant to the various tool positions. The central vertical 
spindle is driven from a shaft lying immediately above the 
main shaft through the medium of bevel gears and the 
speed at which it rotates can, of course, be altered by a 
suitable selection of pick-off gears. Another chain 


“THe Encinecr” 





tool slides, but where compound or swivel slides are fitted 
there are six cams on each cam shaft. This latter arrange- 
ment is more usual on chucking machines. It will be seen 
that when in position the centre member forms ’a cover 
for the working mechanisms, while its upper side is formed 
as an oil tray, and, collecting the lubricant, returns it to 
the sump through suitably arranged pipes. The three 
main columns of the machine are bolted on to the centre 
member. 

Still working upwards from the base, the first thing 
mounted on the columns is the tool carrier, which is 
vertically adjustable as required. This part carries none 
of the cutting load, but merely guides the bottom tool 
barrels, six in number, which slide in hardened bushes 
and have axial movement only. Movements of the barrels, 
which are entirely independent of one another, are effected 
from cams on the cam shafts. A hinged lever bears against 
each cam face and fine adjustment of the length of motion 
is obtained from a screw moving a slide along the. lever. 
Connected with the slide by a ball joint there is a rod, 
adjustable for length, attached at its upper end to a lever 
mounted on each main column. These levers, three of 
which, by the way, are visible in Fig. 5, can be arranged to 
rock about any one of three points. In this way another 
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FIGS. 1 AND 2—SIX-SPINDLE VERTICAL AUTOMATIC LATHE 


(Machine Tools), Ltd., of Islington, London, holds the 
agency in this country. A photograph reproduced in 
Fig. 1 on this page gives a general impression of the 
machine as it stands in the shops, but it should be noted 
that it is here shown arranged for chuck work. When 
bars are to be dealt with a framework consisting of three 
thin-walled tubes is mounted on the top of the three main 
columns of the machine. Supported in this framework, 
there are six tubes carrying the six bars, one for each 
spindle. Each tube is hinged to the framework at the 
top, and may be swung out at its lower end. Thus the 
bar is easily inserted from below. All six bar-carrying 
tubes are indexed round together with the head. The 
heavy-looking mechanisms on the top of each spindle in 
the engraving are the air-operated devices for opening and 
closing the chucks, and for bar work ordinary hollow 
spindles would be substituted for them. 

Having now gained an impression of the general appear- 
ance of the machine, reference may be made to the draw- 
ing, Fig. 2, and the other tone engravings, if an under- 
standing of its operation is desired, Many of the details 
are similar to those on all automatic machines, and these 
we shall leave the reader to imagine for himself. Many 
dimensions of the two sizes manufactured are given in the 





encircling a sprocket on the main shaft drives a secondary 
shaft which is plainly visible in Fig. 3. Thereby the feed 
cam gear-box is driven, and also a vertical auxiliary con- 
trol shaft, which is only in motion intermittently and 
performs such functions as indexing the spindle head, 
opening and closing the bar collets and operating the bar 
stop. Every time the feed cams complete a revolution a 
dog clutch just discernible-in the engraving and driven 
by worm and wheel engages with the end of the auxiliary 
shaft and rotates it; subsequently disengaging when the 
next cycle begins. Lest any obstruction be met with, 
there is also a safety clutch in the drive to this secondary 
shaft. Two handles, one on each side of the machine, 
start and stop the feed motion, which may also be operated 
by hand crank if desired when setting up. A push-pull 
lever interrupting the action of the auxiliary shaft is 
also an aid to the setter-up. Upon the top of this base 
and bolted to it there fits the centre member, a photo- 
graph of which, bottom upwards, is reproduced in Fig. 4, 
This engraving shows how the three cam shafts mounted 
on the sides of the centre member derive their motions 
from radial shafts driven through bevel gears from the 
cam shaft gear-box, Normally each cam shaft carries 
four cams, one each for two bottom tools and two side- 





adjustment of the length of travel is made available. 
Rollers mounted on a fork at the end of each lever engage 
with a recessed collar, which may be adjusted along the 
barrel and locked in any desired position. Adjustable 
stops limit the downward travel of the barrels. Instead 
of these ordinary barrel tool holders, drill spindles may be 
inserted in the tool carrier and driven in a direction 
opposite to the rotation of the work. For this purpose a 
battery of gears is mounted on the centre member imme- 
diately below the tool guide and driven from the central 
spindle. From this battery of gears, which is shown in 
the drawing Fig. 2, the drill spindle may be driven at the 
desired speed or alternatively tapping and screwing may 
be performed, in which case reversal is effected by a fric- 
tion clutch. 

On each of the main columns immediately above the 
tool guide there is a double-sided tool rest bolted on to 
the underside of the spindle-head, which is mounted above 
them, These tool rests can be seen in the engraving, 
Fig. 5. The tool carriers themselves have vertical adjust- 
ment in slots on the slides and the latter are moved hori- 
zontally by the cams through a linkage which as far as the 
hinged lever and rod are concerned is the same as that 
operating the barrels. The top of each rod is connected 
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to a bell crank lever moving the slide. Adjustable gib 
strips are fitted to the guides, and it should also be noticed 
that the overhang of the tools is small-—-an important 
point if form tools are used in this position. Each side 
of each tool head is operated, of course, by an independent 
cam, 

Reference has already been made to the position of the 


drive of the auxiliary control shaft. At its upper end this 
control shaft drives another and shorter shaft, which 
actuates pawls for the opening and closing of the spindle 
collets, indexes the spindle drum, and operates the bar 
stop mechanism. The last-mentioned mechanism is 
operated from the cam at the base of the shorter shaft. 
Where the work is suitable, a complete set of operations 

















Fic. 3--BaASsE 


spindle head. It is held fast by ring nuts. The six 
spindles, all of which run on double ball and roller bearings, 
and are driven by gear from the central shaft, are sup- 
ported in a drum which is a close fit in the bore of the 








Fic. 5--TOOL CARRIERS 


head, The weight of the drum, the spindles, and the bars 
is carried by a plate bolted to the upper side of the drum, 
and supported on a large-diameter ball thrust bearing—see 
drawing, Fig. 2. This plate, which has about double the 





OF SECOND SHAFT 


Fic. 6—DRIVE 


po wie of the pitch circle of the spindles, indexes the 
rum, 

It will be remembered that when the base of the machine 
was being described, reference was made to the intermittent 





Fic. 4--CENTRE MEMBER 


may be carried out on three spindles, and double the 
usual rate of production can then be obtained by double 
tooling. In order that this arrangement may be possible, 
there is a second short vertical shaft on the spindle head 
driven from the one that has already been described by 
the chain to be seen in the engraving, Fig. 6. This shaft 
operates the collets of a second spindle, and also a second 
bar stop mechanism. The bar guide, which fits on to the 
main columns above the spindle head, has already been 
described. 

A number of advantages are claimed for the arrange- 
ment of this machine, the most interesting of which is 
that concerned with the vertical position of the bars. 
It is said that, owing to the fact that they turn about a 
vertical axis, they tend to rotate without the friction 
and noise caused by contact with the containing 
tubes, There is therefore little or none of that vibration 
which makes it difficult to produce accurate articles 
from bar. Another advantage claimed in connec- 
tion with the position of the bars is that their weight is 
able to take up part of the drill thrust, so that collets are 
not subjected to the same pressure as they are in hori- 
zontal machines. 


Taste I.— Main Dimensions. 

pent Ean i ignite OR ale pill gig ae. 
Maximum bar capacity .. .. .. lin... 1jin. 
Maximum bar capacity with enlarged 

ME dec ae es Wes ee” ae, 1 jin. 
Chucking capacity .. 4in. .. 5hin. 
Normal turning length 4in. .. 6in. 
Normal feeding length llin. l4in. 
Width of cross slides 6in. .. Thin. 
Height of cutting tools .. .. 1 gin. 2in. 
Height of inverted cutting tools 1jin. 1 fin. 
Diameter of bottom tool barrels 2}in. 3in. 
Length of bottom tool barrels 16in. 20in. 
Diameter of tool shanks .._ .. l}in. ljin. 
Length of tool shanks .. .. 3gin. 4tin. 
Number of spindle speeds... .. «15 15 
Speed of spindle on bar machines, 

BoD. 2s ce ot ce te. ae SUer aba... 192-1720 
Speed of spindle on chucking 

machines, r.p.m. .. .. .. .. 121-1210.. 80-675 
Number of feeds te! Se MA VRB as ae 
Speed of cams (26 changes), r.p.m. 1-4-55 1-41 
Floor to floor piece time in seconds.. 45-135 161-325 
Indexing, bar feed and collet open- 

ing and closing, seconds paige \j 
Power of flanged motor, H.P. igs 5¢ 15 
Diameter of base of machine .. 40in. 48in. 
Capacity of tank in base -- +. 40 gals. 60 gals 
Height of machine from floor to end 

of main pillars .. .. .. .. 8ft. din. ..  Oft. 
Height of machine from floor to 

extreme end of bar guide tubes... 16ft. 6in. 17ft. 
Length of work spindles .. ere 29in. 
Net weight of machine 56 cwt. 76 cwt. 








An Industrial X-Rays Laboratory. 


A LABORATORY equipped with modern X-ray apparatus 
for the examination of metals, &c., has been established 
by Philips Metalix, the X-ray section of Philips Industrial, 
145, Charing Cross-road, W.C.2, The object in view is to 
undertake the radiographic examination of manufactures, 
products, and component parts. For the examination of 
welds and fabricated structures X-rays have proved 
decidedly useful, but there are many manufacturers who 
cannot see their way clear to purchase expensive X-ray 
apparatus entirely for their own use. The new laboratory 
in which this work is done should therefore meet a want. 
In foundry practice, the originators of the scheme explain, 
X-ray inspection has frequently proved its value in the 
development of experimental castings by showing up 
inherent flaws that have been removed by a modification 
of design. In the manufacture of aircraft X-rays have 
also been used with marked advantage. The fact that 
the Boiler Code Committee of the American Society of 
Engineers has specified X-ray examination for welded 
boilers is an indication that in America, at any rate, this 
method of examination is deemed to be well worthy of 
application in the engineering industry. Another inter- 
esting piece of news recently published in America is that 
all the steel welds for a distance of over 75 miles on the 
Ao nas of the Hoover Dam are being inspected by 

-Tays. 

The class of apparatus with which the Philips labo- 
ratory is equipped was illustrated in Mr. R. A. Stephen’s 





article on ‘‘ X-rays in the Welding Industry,” published 


in our issue of April 8th, 1932. There are equipments for 
dealing with large, medium-sized, and small articles, and 
mobile equipment is available for the examination of 
boilers, &c., at manufacturer's works. When transport 
presents difficulties, this apparatus is sent to the job, 
together with operators familiar with X-ray work. 
In the laboratory facilities are available for bulk exami- 
nation, both by the radiographic and visual methods. 








American Engineering News. 
Air Conditioning. 

Tuts very modern branch of the heating and 
ventilating industry has had an extremely wide and 
rapid development in the United States. This develop- 
ment is due to the fact that it is being considered in its 
economic aspect, and not merely as a luxury for comfort. 
Thus, besides its relation to human affairs, it is found to 
be of high importance in relation to certain industries 
in which control of humidity and temperature of the air 
and its freedom from dust are matters of high importance. 
Its application may include some or all of these features, 
according to requirements—cooling, heating, cleaning, 
washing, humidifying, dehumidifying, and distribution, 
so arranged as to be effective without causing objectionable 
draughts. Air conditioning is reported as applied to about 
300 theatres, a dozen banks, a dozen office buildings- 
including two of twenty and thirty-three storeys—a few 
hotels and hospitals, and a few residences. On some 
American steamers on Pacific routes, it is applied to 
both the passenger department and the cargo holds, 
and to the dining saloons of some on Atlantic routes. 
A number of railways have applied it to dining, parlour, 
and ordinary passenger cars, especially for lines traversing 
hot and arid districts. The installations may be central, 
with a system of ducts for distribution, or unit plants 
may serve single rooms, offices, or smal! spaces. The 
unit system may also serve for large spaces, being used 
in sufficient numbers, especially where it is impracticable 
to install long lines of ducts from a central plant. 


American Road Building. 

Although the construction and paving of public 
roads was about one-third less in cost for 1932 than for 
1931, the improvement of road design and road construc- 
tion methods showed the same steady progress that has 
been a marked feature for the past few years. No new 
type of road has been developed, but there has been 
revived interest in cemented macadam and bituminous 
macadam, plain macadam being unsatisfactory under 
motor vehicle traffic, which now represents upwards of 
90 per cent. of the traffic on public roads. Two features 
in concrete road construction are a two-course paving 
with a membrane of cotton cloth separating the two 
courses, and an increasing use of motor truck mixers, 
the concrete being mixed during the trip from the measur- 
ing plant to the point of deposit. In addition, improved 
mechanical spreaders are used to reduce the time and 
cost of hand spading. For roads having a surface of 
brick or bituminous composition, greater attention is 
being paid to the construction of a concrete base course 
that will be free from cracks. Bituminous mixtures for 
both hot and cold application are in use, some processes 
being designed for cold-weather service and others for 
non-skidding properties. In the manufacture of paving 
brick, a new departure is the introduction of a machine for 
exhausting air from the clay before the brick enters the 
kiln. Such bricks weigh about 4 per cent. more than the 
ordinary vitrified paving brick, the material being denser, 
less porous, and with higher wearing property. For the 
bituminous macadam construction, machines have been 
designed and used for mixing the crushed stone and the 
composition ; some of these machines are portable and 
deliver the paving material in place as they travel along 
the formation; others are stationary and deliver the 
material to bins from which motor trucks are loaded. 


Tanks of Stainless-clad Steel. 


Steel tanks lined with glass for containing milk 
and with india-rubber for containing acids have been used 
extensively, but a new development is the manufacture of 
tanks of steel plate which is “clad” or surfaced with 
stainless steel. This process was used in devising water 
solution storage tanks for an American concern manu- 
facturing a high grade of paper by a chemical process 
which necessitates complete absence of any trace of rust 
or iron in the solution. Many experiments indicated that 
stainless steel was the most satisfactory, but its high cost 
led to the study of the surfaced steel. The tanks are 6ft. 
in diameter and 5ft. deep, with dished bottom, flat top 
and steam-jacketed sides. The stainless steel surface is so 
thoroughly welded to the ingot as to become integral with 
the metal before it is rolled. The special process ensures a 
perfect bond between the stainless steel surface and the 
mild steel foundation, so that they cannot be separated by 
physical strain or the strain due to difference in coefficients 
of expansion under high heat. In fabrication, there is no 
difference from the handling of mild steel plate of equal 
thickness. Thus the clad steel can be deep drawn, formed, 
stamped, beaded, welded, brazed, and soldered. In 
welding, a rod of stainless steel is used for the clad surface. 
The thickness of the foundation plate and the clad surface 
can be varied as desired, being readily controlled in the 
rolling operation. The compound material, therefore, has 
the same resistance to corrosion as a solid plate of stainless 
steel, while the cost of the latter would be about double 
that of the clad or compound plate. The tanks in question 
were of #in. plate, with all joints welded, the fittings being 
made of stainless steel and all connected piping made of 
brass. 








Tuer International Oil Industries Exhibition is to take 
place from July 19th to July 25th at the Royal Agri- 
cultural Hall, London. 
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South African Engineering Notes. 


(By our South African Correspondent.) 


Electric Railway Development. 


Bie railway electrification developments in 
Natal are under consideration by the S.A. Railway Adminis- 
tration. In addition to the extension of the electrified 
service to Harrismith, the Administration’s experts have, 
it is understood, already made a survey of the line from 
Glencoe to Volksrust and preliminary estimates show that 
the work will bring about a big saving in expenses. The 
first extension to be tackled will be from Ladysmith to 
Harrismith, the next from Cato Ridge to Durban, where 
the difficult task of doubling the tunnels is to be pushed 
on, and the third is the electrification of the line from 
Glencoe to Vryheid. The Glencoe-Newcastle-Volksrust 
project will follow. All the power will be supplied by the 
Colenso station. When the electrification schemes have 
been completed the journey from Durban to the Rand will 
be materially shortened. Newcastle and Volksrust will 
benefit considerably when the electrification is pushed 
northwards, as cheap power in abundance will be available. 
It has been decided to proceed with the electrification of 
the section of the railway between Salt River (near Cape 
Town) and Belleville, on the Cape Western main line, 
approximately 10 miles in length, as an extension of the 
section Cape Town-Salt River, which is already operated 
under electrification conditions. The local passenger service 
between Cape Town and Belleville will be electrically 
operated and will provide quicker and more attractive 
train service which should encourage additional passenger 
traftic and will improve the operating efficiency of the 
line to a considerable extent. The capital expenditure in 
connection with the scheme is estimated at £41,410, whilst 
savings in operating, compared with steam working, 
amounting to £15,429 per annum, are anticipated. Goods 
trains, through main line nger trains and local 
services to areas beyond Belleville will continue to be 
worked by steam locomotives. 


Meat Chilling Plant. 


The start made with the new enterprise of sending 
chilled meat overseas to the London and other markets 
has been so successful that the Cape Town Municipality 
has decided to proceed with a scheme to deal with the cold 
storage of meat for overseas and local consumption by 
providing chilling rooms at its abattoirs, where meat can 
be chilled or frozen as required. Tenders were called for 
the manufacture, supply, erection, and setting to work of 
the necessary refrigerating plant and equipment for the 
chilling and/or freezing of 300 head of cattle over a period 
not exceeding three days, which will be the maximum 
capacity of the chilling rooms to be built for the present. 
As a result Peter Brotherhood, Ltd., of Peterborough, 
England, will manufacture and provide the two ammonia 
compressors, which will be of the single-acting type with 
four isolated cylinders each. The size of the cylinders will 
be 6}in. diameter and stroke of 8in. They will be driven 
by 70 B.H.P. Crompton-Parkinson auto-synchronous 
motors at a speed of 300 r.p.m. An interesting feature of 
the compressors is that they will be arranged for dual 
purpose working so that each cylinder can be made to act 
as a separate compressor to enable both freezing and 
chilling operations to be carried out in separate chill rooms 
by one machine at the same time. The low-pressure 
equipment, comprising shell and tube type condensers, 
air cooling batteries, and cooling coils, will be built by 
Messrs. Consani at their Salt River works. The chill 
rooms and air lock will be equipped with long-distance 
temperature indicating equipment of Elliott Brothers, 
Ltd., manufacture. 


Lighting and Sewerage Schemes. 


The joint sewerage scheme which the munici- 
palities of Germiston, Benoni, and Boksburg had practically 
agreed to nearly two years ago, but which was held up 
owing to financial conditions, has now been abandoned, 
and Benoni has now adopted an individual sewerage 
scheme and has applied for authority to raise a loan of 
£150,000 for that purpose. The question of a joint use of 
the Germiston outfall works is, however, still under con- 
sideration. The municipality of Paarl is now about to take 
a poll on a scheme of the Town Council to have a water- 
borne sewerage scheme at an estimated cost of £140,000. 
Parys municipality is expending £25,000 mainly on 
changing the electrical system from D.C. to A.C. and to 
extend the system generally. It is expected that the 
extension and alterations will be put in hand immediately 
if the poll is favourable. The continued extension of the 
various engineering activities of the City of Durban has 
reached a stage when it becomes necessary to obtain 
from the Provincial Administration further borrowing 
powers, which are estimated to cover the anticipated 
requirements of the next five or seven years. Application 
has accordingly been made for permission to borrow up to 
£3,055,000 bearing interest at a rate not exceeding 7 per 
cent. 


Cape Town Power Supply. 


When the present extension to the Salt River 
power station of the Electricity Supply Commission is 
completed, probably by June, 1934, the total capacity of 
the two power stations—that is, the Dock-road power 
station, belonging to the Cape Town Municipality, and the 
Salt River power station, belonging to the Commission, 
but which are interconnected and can reinforce each other 
according to the demands—will be 78,500 kW, or 105,000 
horse-power. Mr. G. H. Swingler, who is the City Elec- 
trical Engineer and also local manager of the Electricity 
Supply Commission, states that a further 20,000-kW 
generating set has been ordered and will be installed by 
June of next year. This will give the two stations a total 
of 132,000 horse-power. At present the total capacity 
of the two stations is 58,500 kW, or 78,000 horse-power. 
The cost of the fifth machine installed at Salt River, with 
ancillary plant and works, which include an extension of 
the existing engine-room, is estimated at approximately 


£130,000. 








Pulverised Fuel—-A New. Burner. 


As a result of investigations into the use of pulverised 
fuel, directed towards the burning of the fuel in the rela- 
tively small combustion spaces available in Lancashire 
and marine type boilers, the Department of Scientific and 
Industrial Research has recently issued a report describing 
the design and performance of a new “ grid’’ burner 
developed at the Fuel Research Station. 

According to the report, the new burner is cheap to 
construct, simple in operation, and, as far as can be judged 
from experience with experimental plant, reliable and easy 
to operate. The data contained in the report of tests 
carried out in an open combustion chamber in a Babcock 
and Wilcox boiler and in a Lancashire boiler bring out the 
adaptability of the burner to varying loads and to varia- 
tions in the type of coal used. The latter ranged from one 
containing 34 per cent. volatile matter to one with only 
21 per cent. volatile matter. 

Dealing with the principle underlying the design of the 
new burner, the report points out that in normal firing 
with lump coal, the rate of combustion is equal to the rate 
at which the air supply is brought into contact with the 
fuel, and a speeding up of combustion can be effected by 
passing the primary air more rapidly through the fuel 
bed, ¢.e., by increasing the draught. In the case of pul- 
verised fuel, however, the particles are so small that it is 
very difficult to effect relative movement between them 
and the surrounding air; an increase in the speed of the 

















“THE ENGINEER” 


PULVERISED FUEL 


air supply or an increase in its turbulence only results in 
a similar change in the motion of the particles. It is 
believed, therefore, that the air supply necessary for 
their combustion reaches them almost wholly by 
diffusion. 

For this reason, in boiler firing by pulverised fuel, it 
has been found that a relatively large combustion space is 
normally needed to ensure complete combustion of all the 
particles before the exit of the gases to the flue. To a 
certain extent the length of the flame can be reduced by 
devices to improve the mixing of the fuel with the primary 
air by turbulence, but in the small combustion chambers of 
boilers of the Lancashire and small marine type, a 
further improvement in rapidity of combustion seemed 
called for. 

The burner described in the report is an attempt to 
provide this requirement. The essential features are, first, 
that there is a quick and intimate mixing of the powdered 
fuel with the primary air so that the stream shall ignite 
immediately upon issuing from the burner; this entails 
careful design of the apertures in order that there should 
be no tendency for the flame to flash back explosively into 
the mixing chamber of the burner. Secondly, this mixture 
of primary air and fuel is made to issue in the form of thin 
layers from a series of narrow slots, a controllable amount 
of secondary air issuing from similar slots between them. 
The layers of fuel and primary air are thus interleaved 
between the layers of secondary air, and, in the expansion 
due to combustion, mixing with the additional air supply 
is very rapid. In addition to these features of the burner 
proper, the report states that an adequate supply of cold 
tertiary air is admitted round the periphery of the com- 
bustion chamber front, with the object, not only of ensur- 
ing complete combustion within the furnace, but of keeping 
the brickwork cool and thus checking slagging and radia- 
tion losses. 


DESCRIPTION OF BURNER. 


The general arrangement of the burner as applied to a 
Lancashire boiler is shown above. 

The primary air and fuel mixture is supplied through an 
inclined pipe (a) to a short horizontal chamber (6), from 
which it passes into the furnace through a number of long 
narrow openings (c). These openings are formed by the 
walls of the secondary air ducts (d) and are so shaped that 
they resemble in cross section convergent-divergent 
nozzles or yenturi tubes. The primary air is thus accele- 
rated to a speed too high for a “ flash back ”’ to occur, 
and then decelerated to a velocity suitable for ignition, 
with the minimum loss of pressure head. To assist distri- 
bution an arrangement of stationary vanes (e) is 
placed between the inclined pipe (a) and the short 
chamber (b). 

The secondary air is supplied by suitable trunking to an 
annular chamber (f), surrounding the primary air chamber 
(b), from which it passes into either end of the ducts (d) 
previously mentioned. These ducts take the form of 
flattened tubes with a narrow opening on one side, through 


which the air passes into the furnace in the form of a. 


number of flat streams sandwiched in between the primary 
air streams. It will be seen that the secondary air has a 
cooling action upon the front plate (g), to which the 
secondary air chamber is attached, and also that the burner 
can rapidly be dismantled for inspection, if required. 

On leaving the face of the burner the primary and 








secondary air streams enter a short conical brickwork 
chamber formed by bricks (h) attached to the inside of the 
front plate (g), and intended to provide radiant heat to 
assist ignition. The flame then enters the furnace proper, 
which is lined with brickwork (j) for a distance of about 
2ft. 3in. from the front plate. 

After the flame is well established it is supplied with 
tertiary air, which is induced by natural draught through 
a number of controlled ports (k), and passes into the com- 
bustion chamber through an annular space formed between 
the brickwork (h) and (j), becoming slightly preheated in 
the process. 

This method of introducing the tertiary air has the 
important effect of preventing slag forming and attacking 
the brickwork (j). It does this partly by cooling the 
brick-work and the ash, and partly by providing 
an oxidising atmosphere, in which the fusion point 
of the! ash is considerably higher than in a reducing 
atmosphere. 

“Tt is considered,” the report states, “ that the ‘ grid ’ 
burner has been developed to a stage sufficiently advanced 
to prove that the principles involved in its design are 
capable of application to the commercial operation of a 
Lancashire boiler fired with powdered coal containing as 
little as 21 per cent. of volatile matter.” 

At the same time it is emphasised that the results given 
do not represent finality, but rather show the lines on 
which development is proceeding. For example, small 
modifications may be found necessary to accommodate 
the burner, when used at low load, to pulverising mills 
that need the passage of a larger proportion of primary 
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air for their operation. It is also believed that, by slight 
modification, coals of even lower volatile matter content 
than those used in the tests could be employed with the 
burner described, and, finally, it is suggested that pre- 
heating of any or all of the air supplies may be found 
not only to reduce heat losses, but to improve com- 
bustion. 








BIBLIOGRAPHY OF MANAGEMENT.—-The Management Library, 
which, as stated in our issue of November 25th, 1932, was 
founded to assist man: ent research groups, has recently issued 
an index of the books for loan to par a The index has been 
compiled in an unusual way, each book having a concise review 
given of its contents, thus saving the borrower much of the time 
and trouble usually experienced when searching for literature 
of the t; dealt with by the Library. It is evident that much 
care has been taken in the selection of books, and the collection 
contains volumes dealing with all the branches of executive anc 
office control side of business. One copy of the index is being 
sent free to each member, additional copies being charged at 
2s. 6d. net, obtainable from 23, Bloomsbury-square, W.C.1. 


Busk StupEeNTsHIP IN AERONAUTICS.-—This studentship has 
been established in memory of Edward Teshmaker Busk, who 
in 1914 lost his life while flying an experimental aeroplane. 
It is of the value of about £150, tenable for one year from 
October Ist; but a student may be reappointed on the same 
terms for a second year. It is open to any man or woman being a 
British subject, and of British descent, who has not attained 
the age of twenty-five years on October Ist next. The object 
of the studentship is to enable the holder to engage in research 
or preparation for r h in aerc tics, and specially in those 
subjects, such as stability problems, meteorological questions 
bearing on flight, on the investigation of paste, treated either 
experimentally or mathematically, in which Edward Busk 
was specially interested. The student will be e ted todevote 
his pe time to research on a subject appro by the trustees, 
and at the close of his studentship to make to them and to the 
University of Cambridge a report on his work; he may also 
be asked to deliver a lecture on the subject. Further particulars 
and forms of application may be obtained from Professor B. 
Melvill Jones, Engineering Laboratory, Cambridge. 








Tue NavricaL CoLLeGE, PANGBOURNE.—Founders’ Day at 
Devitt and Moore’s Nautical College, Pangbourne, was cele- 
brated on Friday, June 2nd, when the chief its were Mr. and 
Mrs. Lawrence Holt, of Liverpool. Sir Philip Devitt, the 
Chairman of the Board of Governors, said that although the 
country had been going th difficult times, he was pleased 
to say that the entry to Pangbourne was greater now than it 
ever had been, and that despite the depression in shipping, it 
had been found possible to place suitably every et who 
wished to go to sea, while employment had also been quickly 
found for the non-seagoing cadets. The prizes and awards 
were graciously distribu’ by Mrs. Holt, after which Mr. 
Lawrence Holt addressed a few words to the cadets and those 
present, which he made interesting by some stories of the old 
and new ships of the Holt Blue Funnel Line fleet. There were, 
Mr. Holt suggested, four essentials of service in the merchant 
navy. They were prudence, forethought, toughness and courage, 
both physical and moral. He paid high tribute to the training 
received at the Nautical College, which, he said, contributed 
much to the welfare of British shipping. After luncheon, Mr. 
Holt reviewed the cadets on Big Side, and a display was given 
of some of the various exercises and games which form part 
of the physical education which is given at the College. The 
weather was fine and the excellent arrang ts made by the 
Captain Superintendent of the College, Commander A. F. G. 
Tracy, R.N., and his staff made the day a most enjoyable one 


throughout, 
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The Use of Rolled Steel in Machine 
Construction.* 
By H. G. MARSH, Carnegie Steel Company, Pittsburg, Pa. 


In mentioning rolled steel as a new material for machine 
construction it was done with a full knowledge that it has 
been used to some extent for this purpose for a number of 
years, but its use has been restricted by the fact it could 
not be readily cut into irregular shapes and the only 
methods of fabricating were riveting and bolting. During 
this period its use was confined largely to frames for con- 
veyors and roller tables, cover plates, and small parts of 
rather minor importance. Irregular shapes and parts of 
complex construction required that the part be cast. The 
development of flame-cutting and welding now enables us 
to produce in rolled steel practically any machine part 
regardless of its size and shape or complexity. 

In taking its place in this field rolled steel is, of course, 
replacing castings; cast iron principally, but cast steel 
also to a great extent. This is due to certain physical 
advantages it possesses and to advantages gained through 
the new method of fabricating. 

The most important physical property of a material 
for machine construction is a high modulus of elasticity, 
or, in other words, a high resistance to deformation. In 
this respect rolled steel is the best material available for 
the purpose, as it has a modulus of elasticity of about 
thirty million pounds per square inch, as compared with 
only twelve million pounds for cast iron. This means that 
cast iron will stretch two and one-half times as much as 
steel under similar loading. 

Compared with cast iron, simply as a material for 
machine construction, steel has many advantages besides 
strength to recommend it. It is much more homogeneous, 
its physical properties are more readily determined, and 
for all practical purposes are constant. It has sufficient 
ductility and can be bent or formed within reasonable 
limits without material injury to its physical properties. 
it is also free from brittleness in the grades commonly 
used for this purpose and has a great resistance to fatigue. 
Cast iron is much inferior in these qualities and the forms 
in which it is produced also tend to cause undue concen- 
trations of stress which reduce its value in service. 

Compared with cast steel as a material for machine 
construction, the superiority of rolled steel is not so marked. 
In physical properties there is little difference in well- 
chosen test pieces, but in actual practice rolled steel is 
much more reliable, as there is not the same danger of 
blow-holes, segregation, undesirable grain structure, and 
internal strains from shrinkage. Another advantage of 
rolled steel is that it is obtainable in a great variety of 
grades with a wide option as to physical properties, and 
as practically all grades of steel can be welded, this enables 
the designer to provide for highly stressed members, wear- 
ing surfaces, and other special conditions in one unit. 


‘ MATERIAL. 


The material to be used and the process by which the 
material is to be fabricated determine many of the impor- 
tant factors in the design of machinery. They also affect 
the style or appearance of the structure. 

A mechanical artist now has a new medium and in 
order to obtain the best results he must study it thoroughly, 
just as any other artist must study a new medium. It 
means a thorough grounding in fundamentals and much 
practice on simple problems before the more complicated 
ones can be mastered. It is just as inconceivable that an 
accomplished painter can master the intricacies of etching 
without months of heart-breaking failures as that a 
machine designer steeped in foundry tradition can master 
the art of welded design without a corresponding period of 
grief. Consultation with an expert in this line is advised. 

The first difficulty he encounters is the lack of limita- 
tions, or rather the greater amount of freedom and flexi- 
bility this new medium permits. The tendency is to weld, 
weld, weld! This is costly and unnecessary and the 
designer will soon learn so to choose his material that it 
will require a minimum of welding. In many cases the 
best welded design is the one with the least amount of 
welding. 

The choice of material is of utmost importance. There 
are available a great number of rolled sections and a 
thorough knowledge of them is indispensable. 

They include billets, slabs, plates, structural shapes 
in various forms, bars of all descriptions, pipe, forgings, 
steel castings and specially rolled sections, which can 
all be incorporated into the design. There is a great 
difference in the price per pound of these products and 
many of them can be had in various grades of steel, so 
with the wide choice of materials and their varying 
costs, besides the actual welding, it is not a simple problem 
to work out the most efficient and economical design for a 
given job. 

Generally speaking, rolled sections are the most econo- 
mical. Formed sections come next, followed by welded 
ones. In other words, a rolled channel is cheaper than 
one formed from a plate, and one formed from a plate 
is cheaper than one welded from three flat steel members. 
On the other hand, while a rolled I-beam is cheaper than 
a welded one, if the beam is to be curved rather than 
straight, the welded one, flame-cut from a plate, might be 
more economical. 

Forgings are usually much higher in cost than rolled 
steel on a per pound basis, but in many cases they can 
be used to advantage. Irregular shapes, flame-cut from 
billets or slabs, can often be used in place of forgings. 
There are so many factors usually involved in such cases 
that each job is a problem in itself. 

Special shapes are also high in cost, but if the job 
warrants, they are available, and if sufficient tonnage is 
involved, the roll cost can be absorbed by the steel manu- 
facturer by a special arrangement. The field for such 
material is naturally for machine parts built in great 
numbers. While special sections have not been used to 
any great extent up to the present time, they present possi- 
bilities for the future and the inquiries received indicate 
that engineers are thinking along such lines. 

For most work the ordinary shape book or warehouse 
stock list will furnish all the information necessary on 





*The American Iron and Steel Institute, at New York, 


shapes, plates, and bars; but for heavier construction, 
where the limits of the mills are reached, the question of 
material should be taken up with the manufacturer, as 
there are many factors involved which should be the sub- 
ject of negotiation. In rolled plates reasonable limits, 
which are perhaps representative of the industry, are 146in, 
wide, 15in. thick, with a weight limit of 30,000 1b. For 
forged plates a common width limit is 150in. and the 
weight limit 150,000 lb. The thickness will sometimes 
depend upon the amount of reduction necessary. Expe- 
rience indicates that these limits will furnish material for 
practically all machine construction. 

In submitting inquiries to the steel manufacturers for 
material for welded construction it is of utmost import- 
ance that sufficient information be given them. Surface 
requirements, flatness, size tolerances and quality all 
enter into the question of price, and the more that is 
known about these things the more intelligently the 
inquiry can be handled. Otherwise the manufacturer might 
quote on a highly finished plate rolled closely to size and 
carefully flattened for a part that is to be machined all 
over and could very well be made from a billet or slab, 
which would naturally take a very much lower price. 
Where the material is to be flame-cut at the mill it is also 
important that full information be given. A complete, 
detailed drawing of the part showing the proposed machin- 
ing is desirable. 

While there is a great variety of material available, 
the designer will do well to confine himself to the fewest 
number of shapes and sizes, as some of the published 
shapes are not always quickly available. The fewest 
number of shapes and sizes should serve the greatest 
number of uses. ~ 


DEsIGn. 


A most important thing for the designer when first 
taking up welded construction is to clear his mind of the 
restrictions imposed upon design by cast construction, 
such as patterns, shrinkage, flow of metal, &c., as it is 
desirable if the best results are to be obtained to take full 
advantage of the superior qualities of rolled steel. Re- 
placing cast iron or cast steel with rolled steel, part for 
part, section for section, results in nothing gainful. It is 
true something might be saved in weight, but it would 
probably be at the expense of stiffness. It is also likely 
such a structure would cost more than the casting, due to 
the excessive amount of welding required. The greatest 
objection, however, is that the design which may have 
been an excellent one for cast construction is carried out 
in a material to which it is not suited, and all the advan- 
tages to be gained from the use of the better material are 
lost. 

The best way is to start anew with a careful analysis 
of the function of the machine and its component parts. 
The direction and magnitude of the stresses involved 
should be calculated as closely as possible, their relation 
to each other studied, and then the best adapted rolled 
steel sections should be selected and combined in the 
simplest possible way. 

A designer will soon find that certain devices are now 
feasible which were practically impossible in cast con- 
struction. One of these is the box section, which has 
excellent resistance, not only to tension, compression, and 
bending stresses, but also to torsional stresses. Rigidity 
is most essential in machine construction, and as stresses 
are frequently very complicated and very difficult of 
analysis, such a section enables him to obtain the required 
resistance to deflection without resorting to excessive 
weight. 

The design and placing of welds is extremely important. 
Welds are joints, and any form of joint involves a local 
concentration of stress. While weld metal is comparable 
with the parent metal in modern welding, the joint should 
not unnecessarily subjected to frequently reversing 
stresses, shocks, or repeated overloads of great intensity. 
A welded joint whose length is parallel to the direction of 
stress resists impact much better than one at right angles. 
A little ingenuity and forethought will usually enable the 
designer to place welds in favourable, rather than unfavour- 
able, positions. 

It is also desirable for the designer, who is familiar with 
all the conditions and requirements of the structure, to 
determine the welding procedure and so designate it that 
there will be little left for the welder but to follow instruc- 
tions. Procedure is just as important in welding as in 
any other shop process, and as long as drawings go to the 
shop simply marked ‘ weld here’ we will have weld 
failures. 

Welding, regardless of the method employed, requires 
heat, and although this heat is localised, it sets up stresses 
which must be relieved. This fact should be ever present 
in the mind of the designer and also the welder, as it is 
possible through the proper design and welding procedure 
to keep these stresses down to a minimum. Such stresses 
as remain are relieved by two methods—the first by 
peening the weld layers thoroughly during the welding 
process, and the second is by annealing the structure 
when partially or wholly finished. The method of stress- 
relieving will largely depend upon the type and size of the 
structure. 

Waste in flame-cutting irregular shapes is a problem 
which common sense should solve. Material should be 
ordered and designs made with a view to using up as 
much of the stock purchased as possible. Only one sug- 
gestion can be offered which might help, and that is to 
have the flame-cutting done by the steel manufacturer at 
the mill where there is only a slight probability of the 
purchaser using the discard. In this way an allowance is 
obtained on the scrap, the freight is saved, as well as the 
cost of later cutting it up into charging box size. 

In suggesting the designer should forget certain things 
regarding castings and foundry practice, it was not 
meant he should entirely forget the foundry’s existence. 
The foundry has its place in the picture, for certain parts 
can be made cheaper of cast steel than rolled steel. The 
ideal construction will always be the one which is most 
economical and still fulfills all the requirements. No 
objection can be made to a combination of cast steel and 
rolled steel and the beauty of this fabricating process is 
that they can be welded together without difficulty. 
Some electric motors are made with one bearing pillar 
of cast iron and the other of welded steel, in which case 
cost is no doubt the deciding factor. 


cheaper of cast steel because they are simple, inexpensive 
castings, while a similar part of rolled steel means a 
forging or a difficult flame-cutting job. If made of cast 
steel they are welded on to the rolled steel case with the 
same facility as the forging or flame-cut part. 

Very often small bearings and other parts can be so 
designed that they can be used in a number of places, 
which distributes the pattern cost and brings the unit 
cost of the casting below that of a welded steel part. 

Great strides have been made in stress analysis through 
the study of small-scale models with the aid of the photo- 
elastic ray and other devices. These studies have enabled 
engineers to locate and to some extent measure stress 
concentrations. They are now avoided rather than over- 
come by simply adding more metal at these points, and 
the trend is toward simplified design wherever possible. 
Welded construction lends itself admirably to this move- 
ment, for as design becomes more refined and exact, it 
becomes increasingly important to use a material the 
strength of which is known within very close limits. 
Frequently, castings which have failed in service have been 
re-designed and built of rolled steel and through refinement 
of design the weight has been materially reduced, while 
the strength of the part increased. 

WEIGHT. 

Due to its strength and reliability, welded steel con- 
struction can frequently be made less than half as heavy 
as an equivalent construction of cast iron. This is particu- 
larly true of parts subjected to tension, bending, or torsional] 
stresses. 

Considerable saving in weight is also shown over cast 
steel construction. This is due, not only to the reliability 
of the material, its definite physical qualities and the 
absence of defects, but also to the more economical place- 
ment of material, for the flow of metal is no longer a 
dimensional factor in the design of the various parts. 

This saving in weight is reflected not only in the first 
cost of the machine, but also in transportation charges 
and frequently in the construction and cost of supporting 
structures. 


Cost. 


The subject of cost is a difficult one. Generally speak- 
ing, if only a few parts are to be made, rolled steel is 
unquestionably cheaper providing the parts or units are 
not exceptionally intricate ones, which require an exces- 
sive amount of welding or waste of material. If a great 
number of parts are made, the original pattern expense 
is soon dissipated and a casting may be cheaper. In 
production work, tools and jigs for welding are also cost 
factors which must be considered. 

Such parts as machine bases and bed-plates are almost 
always cheaper in rolled steel on account of the relatively 
small amount of welding and fitting for the weight 
involved. They are usually made of rolled sections cut 
to length and fitted with very little labour or waste of 
material. There is usually a greater saving in replacing 
cast iron than cast steel. 

A very important item of expense where castings are 
used is a loss occurring when defects are uncovered by 
machining. This usually necessitates the scrapping of 
the piece with the attendant loss of time and labour 
already expended. Any defects that might occur in rolled 
steel are usually uncovered during manufacture at the 
mill, and thus do not entail a loss to the machine maker. 


INVENTORY. 


The stock of cast parts which a manufacturer must 
carry to ensure steady operation of his plant is an impor- 
tant item of expense. An ample supply of some parts 
must be kept on hand and patterns for others stored and 
kept in good order. This adds considerably to the costs. 

With welded construction, a relatively small stock will 
suffice, particularly if care has been exercised in the 
design so that one size of plate or one section is used 
for as many parts as possible. 

Many rolling mills are taking an inventory of the patterns 
carried, and where the part can easily be made of welded 
steel construction, a drawing is made and the pattern 
scrapped. When the part is needed it can usually be 
built as quickly as the pattern can be conditioned and a 
casting procured. 


OBSOLESCENCE. 


For a manufacturer to keep his product up to date and 
competitive requires constant changes in design. Many 
times such changes are not made because of the expense 
involved in scrapping a stock of cast parts and making 
new patterns. If built of rolled steel it is frequently 
possible to change a part entirely and still make it from 
the same stock. Minor changes seldom present any diffi- 
culties and even the jigs and fixtures can be modified with 
little expense if they also are made of the same construction. 

This feature is particularly important in this day when 
machines are continually becoming more specialised and 
improvements are being developed with great frequency. 
It enables a manufacturer to adapt a standard machine 
to unusual conditions at very little expense. 

DELIVERIES. 

For machines manufactured in quantities, labour costs 
and machining time depend on the details of the parts 
involved. Generally, there is less machining with welded 
construction than with cast construction if the parts are 
properly designed, and consequently a saving in time is 
feasible. However, the big saving in the time required 
in manufacture is in the case of special or new machinery 
where new patterns must be made and new castings 
secured. Frequently a rolled part can be flame-cut and 
welded in less time than required to make the pattern. 


APPEARANCE. 


A machine to be acceptable must be good looking—ii 
must please the eye as well as perform the work for which 
it was designed. Now, welded machinery looks different 
—it has a distinctive appearance that identifies it as such, 
just as cast machinery has its individuality, and the 
mistake most designers make when they first take up this 
method of construction is that they try to make it look 
like the old type and the result is usually not good. 

The characteristics of cast machinery are massiveness, 
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there of necessity, the result of pattern, draught, pre- 


caution against shrinkage cracks, &c., and not to express 
the designer’s idea of beauty. Our former tendency 
toward the ornate also may account for some of it. This 


is very evident in the architecture and miscellaneous 


design of the past period and the appearance of cast- 


machinery was distinctly in harmony with our ideas of 
beauty in those days. 

Our exsthetic ideals have changed. One look at our 
present architecture and miscellaneous design shows at 
once that the old curves have been straightened out, the 
useless ornaments discarded, and beauty is attained by 
a pleasing proportion of masses. These are the very 
features that are so outstanding in well-designed welded 
steel machinery. It is modern and looks modern—there 
is a feeling of strength in its straight lines and smooth 
flat surfaces and one is impressed that economy and 
utility were the governing motifs in its design. 

CoNCLUSION. 

Our chief interest in any innovation or new develop- 
ment is its effect upon our own industry. The effect of 
this new method of construction on the steel industry will 
be far-reaching. 

It will enable us to devise better equipment from a 
viewpoint of function, service, and cost. 

A large part of the tonnage now going into castings 
will be the product of our plate and structural mills. 
Yesterday we tried to visualise a 15 to 20 per cent. con- 
version; to-day’s indications are that 60 per cent. is 
nearer the correct figure, and developments in the near 
future will possibly force us to again revise our ideas. 

Perhaps the most outstanding result of the introduc- 
tion of this method of construction is the birth of a 
collateral industrial unit, the “‘ Weldery.”” Commercial 
welderies are being established in various districts which 
will specialise in welded steel construction. Their business 
will no doubt replace to an appreciable extent that of 
commercial forge shops and foundries, and from estimates 
made by those in close touch with this development they 
offer a potential business of several million tons of rolled 
steel products annually. 








The Sudd Region of the Nile.* 


Supp is an Arabic word meaning “ block or stoppage.” 
It is applied to the masses of swamp vegetation, grass, 
reeds, papyrus, &c., which occasionally block some of the 
tributaries of the White Nile. The region where this occurs 
is in the Sudan between latitude 6 deg. and 10 deg. N. on 
the Bahr el Jebel, as the main stream is here called, on 
the Bahr el Zeraf, the Bahr el Ghazal, and the Pibor and 
some of its tributaries. Blocks also occur on the Victoria 
Nile in Uganda, at the outlet of Lake Kioga. The regular 
navigation of the Jebel, Zeraf, and Ghazal makes blocks 
of fairly rare occurrence at the present day, as they are 
broken up before they have time to get really consolidated. 

The Bahr el Jebel and the Bahr el Ghazal are fringed 
by swamp, whose boundaries fluctuate with the season ; 
in years of exceptional rain, like 1917, swampy country 
extends almost continuously fram the extreme south-east 
corner of the Sudan to the Bahr el Arab, while in very dry 
years, like 1922, even on the river edge there may be very 
little swamp. As soon as the rains start this plain country 
is covered with green grass, which soon reaches a height 
of 5ft. or more, and in which it is extremely difficult to 
travel. After the rains this grass dries, and is usually 
burnt by the natives before the next rainy season. 

The country along the Bahr el Jebel and across to the 
Pibor has all been surveyed photographically from the 
air by the Air Survey Company of London, who are now 
engaged in producing maps of the region. Their labours 
will enable us to have more detailed information than 
would have been possible by any other means, and they 
are to be congratulated upon having carried out a difficult 
and dangerous piece of work in a desolate, inhospitable 
country. Many features become apparent from the air 
which would be very hard to discover otherwise in this 
area of mud, water, and luxuriant vegetation, such as the 
existence of old river channels now closed by vegetation, 
belts of trees in regular formation on ridges in the swamp, 
and what becomes of rivers which flow down into the 
swamp; while from the top deck of a steamer in the 
Sudd Region one can only look over a sea of vegetation 
with perhaps a lagoon or two to break the monotony and 
a few trees on some higher ground in the distance. 

One of the features of the Bahr el Jebel, along which 
the fairly permanent swamp has a width of the order of 
10 kiloms., is the existence of side channels in the swamp, 
such as the Aliab, Atem, Awai, and finally the Bahr el 
Zeraf. The Aliab takes off the Jebel on the west side south 
of Bor by several channels now overgrown, but possibly 
allowing water to pass along them. These channels lower 
down connect up various lagoons, and finally two fairly 
large lakes, the last of which has an exit to the Jebel, 
through which a large volume of water returns, all of which 
has left the river higher up. 

After passing Bor the river winds about in swamp, and 
it is only at a few points that the dry ground comes near 
it. One of these points is Ghaba Shambe, from which a 
road built partly on an embankment extends inland and 
forms one of the routes into the Bahr el Ghazal province. 

The Bahr el Ghazal is a sluggish stream with a very 
small flow, draining out of large swamps formed by streams 
running down from the Nile-Congo watershed. These 
are all torrential and the Jur and the Lol, which are the 
largest, are fine streams in flood, c ing volumes com- 
parable with the flow of the Bahr el Jebel. The Jur is 
the only stream which is continuous with the Bahr el 
Ghazal; the other tributaries all disappear into swamp. 
The Jur, however, is reduced to very small proportions 
by the time it reaches the Bahr el Ghazal, as it winds 
about in a swampy plain spilling water into the swamps 
all along its course. It is navigable from July to October, 
during which time heavy merchandise can be carried to or 
from Wau, the headquarters of the Bahr el Ghazal province. 
From the air the Lol and the Bahr el Arab seem to end in 


* From a paper read before the Royal Society of Arte on 
Tuesday, May 30th, by H. E. Hurst, C.M.G., Director-General, 
Physical Department, Public Works Ministry, Egypt. 





@ mass of lagoons and swamps, and the lower end of the 
Bahr el Arab is almost certainiy not joined to the upper 
end by a continuous channel. 

Various suggestions have been made as to the possibility 
of opening up channels through the swamp, so as to join 
the tails of the Lol and the Bahr el Arab to the Bahr el 
Ghazal, and so open up navigation in flood time to the 
heart of the western district of the Bahr el Ghazal pro- 
vince. Before such a project could be satisfactorily drawn 
up it would be necessary to run lines of levelling round the 
swamps to get an idea of the slope of the country, other- 
wise cuts might not produce the results expected. Naviga- 
tion only would not justify the expense of opening up 
channels, but some day perhaps it will be done as part of 
a scheme for preventing the heavy loss of water which 
occurs in the Bahr el Ghazal basin. This, however, is 
looking a long way ahead. 

In view of the rapidity of growth of swamp vegetation, 
its impenetrability, and its potentalities, both for good 
and harm, it is well worth the expense to make a close 
study of its life conditions. Such a study was begun, 
and it is hoped that it will be completed before big projects 
for conserving water in the Sudd region are finally 
approved. It may well happen that some apparently 
small factor connected with vegetation may be of the 
utmost importance when it becomes necessary to maintain 
hundreds of miles of artificial channels and their embank- 
ments, and by the creation of these to alter the whole 
régime of river and swamps. 

The ill-effects of vegetation are not now so spectacular 
as they were thirty years ago, when the Bahr el Jebel 
was sudded in many places and an expedition was occupied 
for months in removing the blocks. The principal materials 
on the Jebel which form blocks are papyrus and “ um 
soof ”’ (floating grass), which are loosened by strong winds 
and, freed by the rising of the river, drift about until 
arrested at a bend or constriction. As the section is reduced 
the velocity of the water increases and masses of vegeta- 
tion are sucked under the first or caught in the narrowing 
channel. So presently the whole river is blocked by a mass 
which keeps on increasing and consolidating under the 
pressure of the rising water behind. The water may 
eventually find another channel, but sometimes the blocks 
burst. 

There have been projects for making various substances 
from the swamp vegetation, and the remains of one such 
enterprise in the form of the skeleton of a building and 
some rusty machinery still lie on the edge of Lake No. 
It is no doubt possible to manufacture cellulose, paper, 
potash, fuel, alcohol, and many other things from the 
unlimited raw material of the Sudd region, but the cost of 
transport, both of the means for manufacture and of the 
finished product, is likely to kill most enterprises. In view, 
however, of the high cost of petrol in the Southern Sudan 
and Central Africa generally, it is permissible to speculate 
whether the production of power alcohol from the luxuri- 
ant vegetation which exists there is a commercial pro- 
portion. 


PROJECTS. 


Some remarks on the irrigation system of Egypt are 
necessary before describing possible projects on the Upper 
Nile. The year in Egypt can be divided into two parts, 
February to July, when the natural river supply needs to 
be increased to meet the demands of cultivation, and 
August to December, when there is more water than is 
needed for the crops. During January the canals are 
closed for repairs to regulators and the removal of silt 
deposits, so that water is only needed in the river for 
navigation. In the low season the supply is increased 
by water from the Aswan Reservoir, which was taken from 
the river during the preceding November to January when 
the river had become clear of silt. Compared with many 
rivers which are used for irrigation, the Nile, with a 
maximum of 3000 parts per million by weight of suspended 
matter, carries relatively little, and the greater part of 
this consists of fairly fine particles. Up to the present 
it has always been considered that such silty water cannot 
be stored without grave risks of ultimately filling up the 
reservoirs with silt. Consequently, it has been the prac- 
tice to delay the filling of the Aswan Reservoir until the 
silt content of the water is negligible. 

It will be necessary, however, to start earlier to fill the 
enlarged Aswan Reservoir which will be finished this year, 
but there is still a safe margin of nearly clear water after 
the crest of the flood has passed. Engineers in charge of 
irrigation in Egypt have always decided not to take any 
avoidable risks of silting up the Aswan Reservoir, and 
have looked to projects for storing the silt-free water of 
the White Nile to meet future increases of summer cul- 
tivation. Such a project is the Gebel Aulia Dam, to be 
built on the White Nile, about 25 miles south of Khartoum, 
which will store its water at the height of the flood, but 
will overlap a little the filling of the Aswan Reservoir. 
Another project which has been under discussion for some 
time is a reservoir in Lake Tana, at the head of the Blue 
Nile, for the joint use of Egypt and the Sudan. This would 
be partly filled at the height of the flood, but the latter 
part of its filling would coincide with the early part of the 
filling of Aswan. The effect of reservoirs whose filling 
overlaps that of Aswan is to make it necessary to begin 
to fill Aswan earlier when there is more silt in the water. 
Although this can safely be done, yet the filling of several 
reservoirs involves eareful regulation on the various dams, 
and in order to regulate with as much freedom as possible 
it will be nécessary to determine the earliest date at which 
the filling of Aswan can start without risk of harm from 
silt. An experiment for this purpose has been devised, 
and it will undoubtedly be one of the most important 
experiments ever carried out on the Nile, for, apart from 
the above object, should it show that filling can safely 
commence at an early stage of the flood, the whole outlook 
on future projects would be changed, and the possibility 
of ‘making a still larger reservoir at Aswan would have to 
be considered. 

Two projects have been suggested for the Bahr el 
Jebel, and they have features which distinguish them from 
any of those already mentioned. One is a dam at the outlet 
of Lake Albert to form a reservoir with a capacity of the 
order of 40 milliards of cubic metres, and the other is to 
reduce the losses in the Sudd Region by some method of 
canalisation. These projects are supplementary to each 
other and are still in the preliminary stages. The Lake 








Albert reservoir offers the possibility of storage from good 


years to meet the needs of low ones, and owing to the fact 
that the shores are for the most part steep, a rise of lake 
level would not very much increase its surface area. Thus 
the evaporation losses would not be much greater than they 
are now and the reservoir would be very efficient. A 
relatively low dam to raise the water level about 8 m. 
is all that would be required. The conditions of con- 
struction and use of this reservoir would be a matter for 
negotiation with the Uganda Government. 

Canalisation of the Bahr el Jebel is perhaps the most 
difficult, and certainly the most costly, of all the projects 
for the utilisation of the Nile. The suggested schemes 
fall into three classes—improvement of existing channels, 
the. cutting of new channels, and combinations of these. 
Opinion has generally been against complete remodelling 
of the Bahr el Jebel, though this will have to be thor- 
oughly investigated before it can be finally discarded. 
The least complicated project would be to make a canal 
outside the swamps from somewhere south of Bor to near 
the Sobat mouth to carry as much water as would reduce 
the discharge of the Bahr el Jebel to an amount which could 
be carried with only normal losses. This, however, would 
involve the completion of a large work before there could 
be any return, and consequently efforts have been devoted 
to finding some project combining the use of new and old 
channels whose construction could be carried out in 
stages yielding some extra water at each stage. This type 
of project generally makes use of the lower Zeraf, where 
there are no swamps, which is improved so as to carry 
a larger discharge and is joined to the Bahr el Jebel near 
Bor by a new cut. Another project is the Veveno-Pibor 
scheme, and consists of a barrage on the Bahr el Jebel 
at Gemeiza, a canal crossing to the Veveno, a tributary 
of the Pibor, the improvement of the Veveno and Pibor, 
and a further canal to the Khor Nyanding, with improve- 
ment of the Nyanding channel. By this means water 
would be diverted above the swamps and returned to the 
White Nile vid the Sobat. Other schemes are being pre- 
pared by the Sudan branch of the Egyptian Irrigation 
Service for comparison, so that by the time extra water 
is needed from the Upper White Nile the material will 
exist to enable the choice of the best project to be made. 

However, as the second heightening of the Aswan 
Dam and the Gebel Aulia Dam will increase Egypt’s 
low-stage water supply by about one-third, it will be some 
time before cultivation in Egypt will have extended so as 
to make full use of the increased supply, and the need of 
extra water from the Upper Nile will arise. 

In conclusion, a few of the difficulties of carrying out 
big construction works in the Sudd Region may be 
mentioned. These are due to its distance from any manu- 
facturing centres and the inhospitable nature of the 
country. All materials from abroad must come vid Port 
Sudan or vid the Nile Valley to Khartoum, and thence 
by steamer up the White Nile. Building stone exists only 
in isolated hills, and for some portions of the work would 
have to come from long distances, but perhaps the greatest 
difficulty would be feeding and maintaining large bodies of 
labourers in good health in a malarial country to which 
they were strangers. 

In addition, the changes which will be imposed on the 
régime of the Behr el Jebel are bound to affect the lives 
of the inhabitants. Grazing grounds and fishing waters 
will change and the cutting of new channels may make 
new limits to the migrations of people and cattle. These 
possibilities cannot be studied in detail until a definite 
project is decided upon, but they have already been con- 
sidered in a general way, and there is no doubt that in 
such a vast region, in which at present so much is inacces- 
sible and useless swamp, measures can be taken to safe- 
guard the livelihood of the scanty population while inter- 
fering as little as possible with tribal customs. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





A. C. Wickman, Ltd., Coventry, advise us that their agency 
agreement for Wanderer-Werke machines terminated on 
June Ist, 1933. 

Rosert DeMPsTER AND Sons, Ltd., Rose Mount Ironworks, 
Elland, Yorks., have opened an office at 16, Queen Anne’s-gate, 
Westminster, London, 8.W.1, with Mr. 8. Langford as their 
London representative. 








CONTRACTS. 





Ricnarp Dunston, Ltd., of Thorne, Yorkshire, have received 
an order from the Leeds Industrial Co-operative Society’s coal 
department for a steel canal barge. 
Tanoyes, Ltd., Cornwall Works, Birmingham have just 
secured an order for a 4628-ton hydraulic press, together with 
necessary pressure pumps and other equipment. This forms 
part of a large British contract for erection in this country. 
Tue SturRTEVANT ENGINEERING Company, Ltd., 147, Queen 
Victoria-street, London, E.C.4, has recently received an order 
for the installation of a Sturtevant electro-static precipitator 
to deal with the noxious vapours from an industrial process. 








SHOTWELDING TESTS FOR THE AIR MINIsTRY.—The Pressed 
Steel Company, of Cowley, Oxford, has been asked by the Air 
Ministry to undertake the testing of the following shot welds :— 
High-tensile nickel-chromium steel strip of 65 tons proof stress 
(this is hardened and tempered low nickel-chromium steel) ; 
high-chromium non-corrosive steel sheet and strip (this is a 
hardened and tempered steel of the 20 per cent. chromium and 
2 per cent. nickel type) ; carbon steel strip of 65 tons proof stress 
(a 0°5 per cent. carbon steel, either C.R.C.A. or H. and T.) ; 
chromium-nickel non-corrodible steel sheet and strip of 40-50 
tons 0-1 per cent. proof stress (A special weld-decay-free 18/8 
steel); high-chromium non-corrodible steel sheet and strip of 
60 tons 0-1 per cent. proof stress (a 16-20 per cent. chromium 
steel, finished parts used in H. and T. condition); 7 per cent. 
magnesium-aluminium alloy sheet and strip (hard) (this is 
M.G. 7 alloy); and duralumin. Not all of these may be suitable 
for welding. The test samples will be subjected ‘to tensile, 
fatigue, and accelerated corrosion tests. In addition, two stain- 
less steel ribs, and a es of test spar supplied by the Hawker 
Engineering Company, Ltd., of Kingston, will be joined by shot- 








welding, and subjected to fatigue, tests. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


An Upward Trend in Business. 


In spite of complaints that works are not fully 
occupied and that export business is particularly diffi- 
cult, the finished steé! department of the British industry 
is in a much improved position as regards orders, com- 
pared with the situation a year ago. The home trade is 
much more active than the export side of the market, 
and although bulk orders are scarce, the aggregate total 
of general business reaches a respectable tonnage. There 
are some depressed sections of the industry, such as the 
galvanised sheet and manufactured iron trades, but, on 
the other hand, the special steel departments and the hoop 
and strip mills and in some districts the sectional steel 
mills are well employed. There is a tendency on the part 
of some of the British steelmakers to concentrate upon the 
production of special steels. This policy appears to be 
meeting with some success, as, for instance, in the case of 
the Storstrom Bridge contract secured by Dorman, Long 
and Co., Ltd. Bridge builders are interested in this 
development, and there is a prospect of other contracts 
being obtained shortly. Indian purchases of railway 
material through London merchants have been on a fair 
scale in the past few weeks, and this is an illustration of the 
benefit to the steel industry of a body of experienced 
export merchants who are closely in touch with foreign 
markets. Recent developments in special steel have been 
followed with interest on the Continent, and German steel- 
makers are also credited with taking the view that the 
future expansion in trade lies in the direction of special 
steels. They are said to have accepted a lower export 
quota than they would otherwise have taken owing to 
this class of steel having been left out of the Cartel 
arrangements. 


The Pig Iron Market. 


Conditions in the pig iron market are satisfactory, 
owing to the gradual expansion of business. Old con- 
tracts which were entered into at lower prices than those 
now ruling are being worked off and the producers are 
finding consumers more ready to enter into new arrange- 
ments than they anticipated. The position on the North- 
East Coast is that although the stocks are not being 
rapidly decreased, they are not being added to, and an 
increase in buying would quickly result in their dispersal. 
The fly in the ointment is that business on export account 
is quiet, in spite of the low prices with which the Cleveland 
makers have tried to tempt overseas buyers. The Scotch 
foundries also are only taking moderate quantities. The 
low prices recently quoted for hematite—which have been 
below 59s. f.o.t., although lately they have been slightly 
firmer—have resulted in an effort being made to reach an 
understanding between the makers, but nothing definite 
has transpired. The difficulty in this department is that 
stocks of hematite are heavy, and are not decreasing. 
After the rather active buying a week ago business in 
pig iron in Lancashire has been rather quiet. Midland 
brands are in fair request, whilst Scottish iron has recently 
been offered at about 80s. d/d, although the poor demand 
for textile machinery reacts upon the call for this class of 
iron in .the Lancashire districts. On the North-West 
Coast the principal demand for hematite comes from the 
Midlands and South Wales, Continental business for the 
time being having fallen to insignificant proportions. It 
is understood, however, that a new furnace will shortly be 
put into blast by the United Steel Companies, Ltd. In 
this district business has been interrupted by the holi- 
days, and the production is sufficient to supply the con- 
suming industries. It is stated that stocks are not growing, 
although considerable quantities are held by the makers. 
A disappointing feature of the Midland trade is the per- 
sistently poor call for forge qualities. In the Sheffield 
district there has been a fair request for foundry iron, but 
for the most part the large consumers appear to have 
covered their requirements. 


Semi-finished Materials. 


One of the most promising features of the steel 
market has been the recent change in sentiment in the 
semi-finished steel department. Any hope the re-rolling 
industries may have held that Continental semis would 
be obtainable again in Great Britain at competitive figures 
seems to have been abandoned after the latest advance in 
the Continental quotations. Throughout May Continental 
prices were high enough to make the d/d price, plus duty 
and the depreciated exchange, dearer than the British 
d/d quotations. In addition, most Continental works 
were practically off the market, but in some quarters it 
was anticipated that when the Cartel sales offices were 
formed an attempt would be made to regain some of the 
ground lost by the Continental makers. The first act of 
the Cartel, however, has been further to advance the prices 
of Continental materials to a point which makes their 
importation into this country prohibitive. Whether this 
will result in an advance in the British prices remains to be 
seen, but it is certain that any such attempt will be deeply 
resented by the re-rollers. Continental f.o.b. quotations 
for billets are for 2}in. to 4in. £2 7s. gold or £3 8s. 6d. 
paper, and for 2in. and 2}in. £2 8s. gold or £3 10s. 
paper. This works out at a price delivered Midlands 
of £5 10s. 6d. and £5 12s. 6d. respectively. The 
prices of British billets vary from £5 to £5 7s. 6d., 
according to quantity. British sheet bars, for which the 
demand has improved lately, are quoted at £4 12s. 6d. 
to £4 17s. 6d., although for a small parcel up to £5 may be 
asked. These prices are delivered buyers’ sidings. One 


Finished Steel Materials. 


‘ In a number of districts the interruption of the 
Whitsun holidays will be shorter than has been the case 
for some years, as although forward buying is still scarce, 
many of the works have sufficient orders in hand to necessi- 
tate a fairly early re-start. On the North-East Coast 








conditions are quieter than of late, as a number of con- 
tracts have been worked off, including several for rails. 
On the other hand, specifications for shipbuilding and con- 
structional steel are coming to hand with fair regularity. 
Naturally, business in the Midlands has been quiet this 
week on account of the holidays, but there is still a good 
demand for sections, and business in plates has improved 
of late. Many of the Midland constructional engineers are 
badly off for work, and this reacts upon the demand for 
finished steel. There has been, however, a slight improve- 
ment in the call for sheets. Active competition between 
English firms for business in small steel bars rules in this 
market. The quotations vary from £6 10s. to £6 12s. 6d. 
for re-rolled material, and this price would be shaded for a 
good order. Continental material works out at £6 17s. 
to £6 18s. d/d including duty. Yorkshire works report 
that there is a brisk demand for steel strip and the call for 
stainless steel appears to be steadily increasing. In 
Scotland specifications from the shipyards are still slow in 
maturing ; but reports are current that orders for one or 
two small boats are likely to be placed shortly, which will 
provide a certain amount of work for the steel mills. An 
order for pipe line for South Africa has also improved con- 
ditions in Scotland. The improvement noted recently in 
the Lancashire market is maintained and after the holidays 
a fair number of fresh orders were placed. There are indi- 
cations that the improvement is spreading to the steel 
forgings department, which until lately has been in a rather 
depressed state. 


Business Offering. \ 

The plant and machinery used in constructing 
the huge dry dock at Southampton will shortly be offered 
for sale by George Cohen Sons and Co., Ltd., machinery 
merchants, of London. The construction of this dock 
for the Southern Railway has taken two years. It is 
1200ft. long and has been designed to accommodate the 
largest vessel afloat or likely to be projected for some 
years. The contractors were Edward Nuttall, Sons and 
Co., Ltd., and John Mowlem and Co., Ltd. The dock will 
be officially opened in July. Amongst the material which 
is to be disposed of are eighteen standard-gauge locomo- 
tives, sixteen steam lecomotive cranes, three steam 
excavators which shovel a ton and a-half of earth at each 
lift, seven electric derrick cranes with jibs 120ft. long, 
300 railway wagons, a vast concrete mixing plant with a 
capacity of a thousand cubic yards a day, 1500 tons of 
rails, and over 35,000 sleepers, as well as a great number 
of miscellaneous items. Practically all the machinery 
was new when the work was commenced two years ago. 
Amongst the inquiries circulated by the Department of 
Overseas Trade is one for 1000 tons of scrap iron No. 1, 
containing 40 per cent. automobile parts, from Hungary. 
The scrap must be free from zinc, tin, lead, and coatings. 
A local firm at Toronto wishes to receive quotations from 
British manufacturers of flat steel strip, cold rolled, 
0-025in. to 0-027in. thick, 44;in. and 6in. wide, in rolls 
of 100 Ib. to 150 Ib. The following tenders are called for :— 
By the Rand Water Board, to be presented in Johannesburg 
by July 7th, for the supply of two boilers (water tube), 
with superheaters, mechanical stokers, all accessories and 
auxiliaries ; by the South African Railways and Harbours, 
to be presented in Johannesburg by June 30th, for the 
supply of spring steel to S.A.R. specification C.M.E. 
6/1932 and C.M.E. 7/1931 ; by the Turkish State Railways, 
to be presented in Ankara by June 15th, for the supply of 
cast iron pipes, tanks, boilers, hydraulic winches, &c., for 
water supply systems in Turkey ; and by the New Zealand 
Public Works Department, to be presented in Wellington 
by August 22nd, for the supply of grader blades. 


Copper. 


Following the holidays all the non-ferrous metal 
markets opened firm. The principal cause of the rise was 
still the American buying; but Continental countries 
seem now to have joined in the movement with some 
freedom, and considerable quantities have been sold to 
Germany. American manufacturers of copper materials 
report that they are experiencing a better demand for 
their products, and, as a consequence, they have taken 
more raw metal. At the same time there is a suspicion 
abroad in the London market that the buying of copper, 
as well as tin, in the United States is still largely as a hedge 
against currency depreciation, and the same opinion has 
been expressed with regard to the recent German buying, 
since it started shortly after the German Chancellor’s 
depressing speech on the financial position of the Reichs- 
bank. British consumers of copper are maintaining a 
conservative policy, but they have shown more interest 
in the market since the price has advanced to 7-75 c. 
c.i.f., or, roughly speaking, £43 15s. to £44 5s. There 
has been considerable speculation in standard copper, 
principally on Continental account, but, owing to the 
relative cheapness of the metal, this market is regarded 
as @ fairly safe one for speculators to deal in. 

Tin. 

The general question asked in this market is, 
“How long can the advance continue?” For weeks 
past now the upward movement has been almost uninter- 
rupted, and downward reactions have been short-lived, 
and any profit-taking has been quickly absorbed. The 
advance has been maintained even in the face of somewhat 
disappointing statistics, as in place of a decrease of over 
2000 tons in the carry-over, which the market anticipated, 
the actual decrease was about 1000 to 1200 tons. One of 
the consequences of heavy American buying of Straits 
tin has been to advance the premium on that brand which 
is normally about £5 per ton to £20 per ton, with the result, 
it is said, that American consumers are reselling their 
high-priced metal and buying English refined tin for use 
in their works. This is contrary to the American practice, 
as the custom in that country has been to use Straits tin 





Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of prices of the materials mentioned below will be found on the next page. 
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Export quotations are 


almost exclusively. There is no doubt that a considerable 
speculative bull account is open, which in the ordinary 
way might be expected to occasion weakness in the 
market, but the buying has been so steady that pre- 
dictions in this respect have been falsified on more than 
one recent occasion. 


Lead and Spelter. 


The advance in the price of lead after the holidays 
was not altogether unexpected, since previous to the 
break there had been considerable activity in this market, 
and the speculative account was obviously growing. At 
the same time German purchases have been much larger 
than for a long time past. The consuming industries con- 
tinue to take a fair amount, although recently buying has 
not been quite so heavy. The demand for lead pipes 
and lead sheets, however, is satisfactory. In spelter also 
consumers have been showing more interest, probably 
because they judge it wise to take in stocks whilst the 
price is comparatively low. The rise in the price of the 
metal, as well as in other non-ferrous metals, must 
obviously cause those consumers who have not covered 
their requirements a certain amount of anxiety, and it 
is not surprising that buying has been on a more liberal 
scale than of late. Whether the consumers are actually 
short of the metal, however, is doubtful. The demand 
from the galvanising trade, at any rate, has not improved 
sufficiently to make much additional demand upon the 
spelter market. 


Average Metal Quotations. 


A comparison of the London Metal Exchange 
official quotations for May with those of the previous 
month shows advances in each department. The most out- 
standing movement was the rise in tin, which brought the 
average for May to £28 5s. 6d. above that for April. The 
increase in the average for copper was about £4 9s. on 
standard and £4 12s. on electrolytic. In lead and spelter 
the increases were about 24s. 6d. and 11s. 1d. respectively. 
At the end of May the prices of all these metals stood con- 
siderably higher than at the beginning of May. The 
settlement price of tin on May 3lst was £49 above that of 
May Ist. In the case of copper the advance over the 
month was £7 5s.; in lead, £2 15s.; and in spelter, £2. The 
following are the official average quotations for May :— 


Cash... £34 


oe 


STANDARD COPPER .. 


a 2 lj 
3 Months. . £34 6 2n. 
Settlement £34 2 2725 
ELECTROLYTIC COPPER .. £38 11 45 
ELecTrotytTic WIRE Bars £38 19 5h} 
Best SELECTED COPPER — £37 2 6 
STANDARD TIN .. Cash. . £186 5 1032 
3 Months.. £186 13 7, 
Settlement £186 6 83% 
For shipment the current month - £12 1 1028 
For shipment the third following 
Leap month aes ee er £12 7 58 
Mean £12 4 8% 
| Mee Dey. ea win ae ainal Sepia a 
For shipment the current month £1510 1, 
For shipment the third following 
SPELTER month ce oe Oe, ae £15 13 2h4 
Mean £15 11 74% 
| Settlement £15 10 2} 


Metal Research Associations. 


The producers of base metals seem to have 
realised that they can encourage the consumption of their 
products by keeping consumers informed of the latest 
technical developments in the production of the metals 
and of new uses to which they can be put. This is obviously 
a sound policy, and one which should lead to an increased 
demand. The Copper Development Association, which 
is in process of formation and which was referred to in this 
column on May 12th, should prove a useful organisation in 
co-ordinating the work of a number of existing associations. 
In the United States several of these trade and technical 
bodies exist, and from the report of the Copper Research 
Association it would appear that copper is being used to 
@ greater extent than formerly in building operations. 
In one freight station in New York over 200 tons of brass 
pipe was used; whilst in fitting out the San Francisco 
Opera House 75 tons of copper was used. The Inter- 
national Tin Research and Development Council, a body 
which has already been of considerable service to the 
trades using tin, reports that it is engaged upon an inten- 
sive programme of research work covering the chief uses 
of tin, particularly with regard to improvements calcu- 
lated to lead to an increased demand and to safeguard 
existing uses where tin alloys are conironted with com- 
petitive metals. 


News from the West. 


The first sod for the shaft of a new mine was 
cut recently in the Forest of Dean. This mining develop- 
ment has been undertaken by Henry Crawshay and Co. 
The colliery, which will be known as the Northern United 
Colliery of Bowson Seam, is in the richest area of the 
Forest of Dean. The scheme embarked upon by the com- 
pany involves a sum of £100,000. Already £50,000 has 
been spent on the provision of surface buildings, electric 
light and power, and railway sidings. The company 
already owns colliery property, and it is believed that the 
opening of the Bowson Pit will lead to an increase in the 
life of two, if not three, of the adjoining collieries. ... The 
Swansea Corporation Water Committee have decided to 
experiment with a new ternary alloy lead pipe, which, it 
is stated, is less liable to damage by frost and vibration 
than ordinary lead piping. The Committee were informed 
by their engineer that the new piping was the outcome of 
years of experimental work, and had been approved by 
the British Waterworks Association. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 
Steelmakers : 


N.E. Coasr— 


Hematite Mixed Nos. .. 
No. 1 -e 


Cleveland— 
No. 1 se 


No. 3G.M.B. 
No. 4 Forge 


Basic 
MipLtanps— 
Stafis.— 


North-Staffs. Foundry . . 


Basic 


Northampton—- 
Foundry No. 3 


Forge 
Derbyshire— 


No. 3 Foundry 


Forge .. 
ScoTLanp— 


Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 


Basic, d/d 
N.W. Coast— 


Hematite Mixed Nos. .. 


MANUFACTURED TRON. 





~~ 





TRON. 


Home. 


os: a. 


Se a... 
230 65. 


(D/d Tees-side Area.) 


3 


sow wow 


1 


(Delivered to Black Country Station.) 
o Oo Ou. 

he. ae ee 

ie ha Oe 


te 
— 


au 
- oS 
— 


6 
10 
5 
2 19 


we we oo 


Ow 





Lancs.— Home. 
Crown Bars 38 8.3 
Best Bars 1-6 6... 

S. Yorxs.— 

Crown Bars 915 0 
Best Bars 1015 0 

MrpLanps— 

Crown Bars .. . oe 
Marked Bars (Staffs. ee: 
Nut and Bolt Bars 7.12 

ScoTLanp— gad. 
Crown Bars 915 O. 
Best 10 56 O. 

N.E. Coast— 

Common Bars 9 5 0 
Best Bars a 10 5 0 
Double Best Bars 10 15 0 
STEEL. 
LONDON AND THE SouTH— Home. 
ae es 
Angles 810 0.. 
Tees 910 0.. 
Joists CIT 6°: 
Channels. Sa OS. 
Rounds, in. and up owe © .. 
ra, under 3in. Som Won 
Plates, jin. (basis) 9 0 
oe: enti. jes 9 5 
di: DRS as 9 10 
» in... 9 15 
i. fin. .. 9 7 6 
Norts-East Coast— 
£ s. d. 
Angles a. t. Gx 
Tees 8 Pe Ox 
Joists 815 0. 
Channels. . 8123 6. 
Rounds, 3in. and up _ ee oe oe 
under 3in. 610 0. 


Plates, jin. (basis) 
- fsin. .. 
ee din. .. 
= fin. .. 
oe fin. . 
Boiler Plates, io 


MIDLANDS, AND LEEDS aND DistRIcT— 


Angles 
Tees 

Joists 
Channels. . 


Rounds, 3in. and up 
under 3in. 


” 


Plates, #in. (basis) 


fein. .. 


om. *... 


a in... 


i fin. . 


Boiler Plates, ie 





2 we. Oe 


aocnwnneao 

— _ tm 

onwoas a 
a 


~ 
| 
anh 


CoO SS © & 
= 

to rm -1 
a 


~ 
J 
c 





te te 


te to ow 


5 0 
o6 «:. 
Eo 
7 6 


i) 


occ fo 


15 6d/d Glasgow 
0 6 
5 6 


| 
| 
| 


rococo 
Om © w+! 


So @S+153 © 1 & 
bes 
ontwu aa 


— 
oo 


- 
oo 


“Sh “10 © @ o@ 
or 


a eZ =3 +1 @ 


on 


° @ & @ 


. 6d.; plates and sections, 15s. 














STEEL (continued). 


Home. Export 
d. | Guascow anp Drstrictr— £ os. d. £ 8. 
Angles ty nig 1 ey 
0 Tees ley en he 8 7 
6 Joists 526.0. oe 
| Channels. . S324... 712 
0 Rounds, 3in. ond. up 9. Tu Bs 8 7 
6 * under 3in. 2 @@. ee } 
0 . . + 
Plates, #in. (basis) 815 0. 7 15 
eect | ee oe oO: 8 0 
eg eae 950. 8 5 
a sal 910 0. 8 10 
o tin. . a a 8 5 
Boiler Plates. . o.& #,. 7 15 
SourH Watses AREA-~ 
£ «.°¢. £ s. 
Angles S 7:8 . Tou 
Tees i a 8 7 
Joists 815 0. ree 
Channels. . ate 812 6. 712 
Rounds, 3in. and up 9 #6. ee 
” under 3in. 6.87. 6. 6 0 
Plates, jin. (basis) $17 6" 715 0 
| Litem lansvis’s OnS7L6. 6-66 
| gil pein ss: a ee 8 5 0 
ee | oe 912 6. 810 0 
oF Sigg. 976. 8 5 0 
IRELAND— BELFAsT. Rest oF [RELAND. 
£ a. d. £ s. d. 
Angles C42 Giow ac 8 15 
Tees O38 O09 *. 9 15 
Joists O50) "160. 5° 9 2 
Export. Channels. . 817 6 9 0 
Rounds, 3in. and up 912 6. 9 15 
under 3in. 7 UBoRis 7 15 
Plates, jin. ig NG 900. 9 2 
me fin. . OBO. S$ .3 
” tin. .. 910 0O.. 9 12 
aie aes. 917 
o fin. . 910 O. 9 15 
OTHER STEEL MATERIALS. 
Home. Export 
Sheets. Sasa. " $s @. 
. 10-G to 13-G.,for, .. 8 5 0.. .. 8 0 
® 14.G. to 20-G., d/d. on Se 8 5 
21-G. to 24-G., d/d. a 2, ee 8 10 
0 25-G. to 27-G., d/d. 16: 248 9 2 
0 The above home trade prices are tee 4. ton lots and over ; 
0 | 2-ton to 4-ton lots 10s. per ton extra; and under 2-ton lots 
30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 
Home. £ s. d. 
d. 4-ton lotsandup.. .. 12 0 0.. 
6 2-ton to 4-ton lots > TRBEUT Bus 
6 Under 2 tons 14 0 0 
6 Export ; £16 7s. 6d., c.i. 2 duty paid Seale. 
6 - £10 10s., f.o.b. other markets. 
6 *» Scandinavian Markets Free. 
Tinplates. 
20 by 14 basis, f.o.b. Bristol Channel ports, 17s. to 17s. 3 
0 Tinplate bars, d/d. South Wales works, £4 15s. 
° | Billete. 
0 Basic Soft (25-41%C.) .. .. .. 515 0 
id » Medium (0-42% to0-60%C.).. 612 6 
° » Hard (0-61% to 0-85%C.) ..7 2 6 
» —_- (086% to 0-99%C.) .. 8 2 6 
d. te » (1% C. and up).. ape SS 
6 Soft (up to 25% C.), 500 tonsandup.. 5 0 0 
6 100 tons ade Fahl 
6 Rails, Heavy, 500 ton lots f.o.t... 810 0 
6 » Light, f.o.t. ‘ . 710 0 
6 
0 
0 FERRO ALLOYS. 
0 | Tungsten Metal Powder 1/9 per lb. 
0 | Ferro Tungsten 1/6 per lb. 
0 Per Ton. Per Unit. 
0 | Ferro Chrome, 4 p.c.to6p.c.carbon £21 15 0 7/- 
0 6 p.c. to 8 p.c. £20 15 0 7/- 
8p.c.tol0p.c. .. £20 0 0 7/- 
d. Specially Refined . . 
6 + Max. 2p.c. carbon £32 10 0 10/- 
6 » Ip.c. carbon £35 5 0 12/6 
6 0-70 p.c. carbon £39 2 6 15,- 
6 * i »  carbonfree .. 11d. per Ib. 
g | Metallic Chromium 2/8 per lb. 
6 | Ferro Manganese (per ton) £10 15 O home 
» Silicon, 45 p.c. to 50 p.c. £13 17 6 seale 5/6 p.u. 
0 ee 75 p.c. £18 9 O scale 6/9 p.u. 
0 Vanadium 12/8 per tb. 
0 Molybdenum . 6/3 per Ib. 
0 Titanium eatead theoy 10d. per Ib. 
0 Nickel (per ton) £225 to £230 
0 | Ferro Cobalt 5/9 ver Ib. 


Current Prices for Metals and Fuels. 


CorpER— 
Cash .. 


Three months .. 
Electrolytic 


NON-FERROUS METALS. 


Official Prices, June 7th. 


£37 
£37 
£42 


Best Selected Ingots ala Bir. 


mingham . 
Sheets, Hot Rolled 


Home. 


Tubes, Solid Drawn (basis) .. 
” Brazed (basis) 


Brass— 


Ingots, 70/30, d/d Birmingham 


Tubes, Solid Drawn, 2/1 alloy 


ws Brazed 


Trw— 
Cash .. 


Three Months .. 


Leap: 


£215 
£215 
£13 


Srerrer: Cash and forward 
Aluminium Ingots (British) .. £100 


LANARKSHIRE— 


FUELS. 


SCOTLAND. 


(f.0.b. Glasgow)—Steam .. 


” ” 


” ” 


AYRSHIRE— 


(f.0.b. Ports)}—Steam 


FIresHIRE— 


(f.0.b. Methil or Burnt- 
island)—Steam .. 


Splint .. 


Unscreened Navigation 


LoTsIans— 


(f.0.b. Leith—-Best Steam 


Secondary Steam .. 


N.W. Coast— 
Steams 
Coke 


NORTHUMBERLAND 
Best Steams .. 
Second Steams 
Steam Smalls. . 


Unscreened 


DuraamM— 
Best Gas. . 


Foundry Coke 


SHEFFIELD— 


Best Hand-picked Branch 
South Yorkshire Best . . 

South Yorkshire Seconds 
Rough Slacks. . 

Nutty Slacks . . 

Furnace and Foundry Coke (at ovens) 


CaRpDIFF— 
Steam Coals : 


ENGLAND. 


Inland. 

. 25/6 to 26/6 
21/- to 22/6 
16/6 to 

8/-— to 
7/- to 


SOUTH WALES. 


Best Smokeless Large .. 
Second Smokeless Large 


Best Dry Large 
Ordinary Dry Large 
Best Steam Smalls 
Ordinary Smalls 
Washed Nuts. . 


Foundry Coke (Export) 
Furnace Coke (Export) 


Patent Fuel 


SwaNsEA— 


Anthracite Coals : 
Best Big Vein Large 


Machine-made Cobbles. . 


Nuts 
Beans 
Peas 


Breaker Dutf Rubbly Culm.. 


Steam Coals : 


Large .. 
Seconds .. 
Smalls 


Cargo Through .. 


Ex Ocean Installation. 


account 


FUEL OIL. 


New Duty to buyers 


Furnace Oil (950 Gravity). . 


Diesel Oil 


MANCHESTER— 





Furnace Oil (950 Gravity).. 


Diesel Oil 


£33 0 to £34 0 


Home. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 





3 to £37 12 6 
3to £37 17 6 
0to £43 10 0 


£42 165 0 


0 0 
Export. 
104d. 
10$d. 


Export. 
94d. 
114d. 


Oto £215 15 0 
6to £215 15 0 
6to £13 13 4 
£16 11 3 


Export. 
14/- 
13/6 to 13/9 

14/6 to 15 


11/-to 11/6 


12/6 to 12/9 
12/— to 12/6 


11/3 to 11/6 
10/9 to 11/ 


17/6 to 18/- 
20/- to 20/6 


13/6 

12/6 

8/6 
12/— to 12/6 


14/6 
13/6 to 15/6 


12/3 


19/6 
19/—to 19/44 
18/9 to 19/3 
17/9 to 18/6 
13/6 to 14/— 
11/6 to 12/6 
20/- to 32/- 
20/6 to 36/6 
15/- to 17/6 


21/- 


35/- to 38/6 
35/— to 48/6 
37/6 to 48/6 
28/6 to 32/6 
18/— to 20/6 

8/6 to 9/6 


18/- to 20/6 
18/— to 20/- 
11/- to 13/- 
16/— to 17/6 


Min. 100 tons 


3.0 0 
312 6 


@ 
~ 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Steel Sales Comptoirs. 


IT was feared that the steel sales comptoirs would 
have come into operation on June Ist last, before Belgium 
could have completed arrangements for the constitution of 
its national sales offices, in which event it would have been 
difficult to carry out the terms of the convention when five 
of the six international comptoirs have still to be put into 
working order, some of them probably not until the last 
quarter of the year. Meanwhile, the success of the new 
arrangement depends upon steel makers in the respective 
countries submitting to strict discipline with little inter- 
national control. In the case of Belgium, the situation 
was complicated by the absence of a national organisation, 
and when Belgian steel makers decided to provide such an 
organisation, instead of proceeding with the formation 
of national sales comptoirs, it seemed doubtful whether the 
foreign sales convention could get to work on the date 
specified. There was a dividing line between the big steel 
works controlled by the banks and the independent com- 
panies, amongst whom Ougrée-Marihaye is the most 
important, the latter having already its foreign sales’ 
organisation which has been selected provisionally, 
perhaps, as the international comptoir for hoops. The 
understanding between them was evidently more complete 
than had been supposed, for during the few days that 
elapsed between the recent meeting in Brussels and the 
date for putting the comptoirs in operation the Comptoir 
Sidérurgique Belge was formed with the abridged title of 
‘*‘ Cosibelge.”” It is divided into four departments for 
merchant bars, semi steel, joists, sheets and plates. The 
director and under-director of Cosibelge are representatives 
of the former opposing interests of the bank controlled 
steel works and Ougrée-Marihaye, while the directors of 
the branches are drawn from all the groups. This creation 
of departments suggests that they will take the place of 
national comptoirs, and the Belgian organisation is there- 
fore now complete. Pending the completion of the inter- 
national comptoirs steel producers will continue to carry 
on foreign business as they are doing at present, and they 
have given an undertaking to adhere strictly to the terms 
of the Cartel, alike as regards prices . .d the tonnage of 
foreign trade allotted to them, with a penalty of 20s. gold 
for every ton sold in excess of the quotas. Rigid obliga- 
tions are imposed on merchant exporters who have to 
provide financial guarantees. The minimum prices to be 
quoted for export gave rise to a good deal of discussion, 
for while German steel makers affirmed that the sales’ 
offices would fail in their object if merchant bars were sold 
at less than £3 10s. gold, the French preferred a minimum 
of £4 because they have already raised prices on the home 
market, and it will be difficult to maintain them if the 
export price is much below that figure. The Belgians, on 
the other hand, do not want a rise which would jeopardise 
their exports to Great Britain, and their proposed quota- 
tions of £3 for merchant bars f.o.b. Antwerp and £2 15s. 
for joists of English sections have been accepted. It should 
be observed that the Steel Cartel is regarded as an example 
of what should be done in the way of an international 
organisation of other industries. If it fails, it will break 
down the plans for international agreements that are finding 
favour on the Continent, and one of the conditions of 
success is that there should not be too big a margin between 
home and export prices. 


The Rhone Scheme. 


The first step towards carrying out the proposal 
to utilise the Rhéne for navigation, for the production of 
hydro-electric energy, and for irrigation was made at the 
first general meeting of the Compagnie Nationale du 
Rhone, which was held in Lyons last week. Of the forty 
members constituting the board of directors sixteen are 
appointed by the State, while the Department of the Seine, 
the towns interested in the scheme, the P.L.M. Railway 
Company, and a group of companies subscribing to the 
capital are each represented by six members. The share 
capital is 240 million francs, and the company is authorised 
to issue debentures to bring the total capital up to 2400 
million francs. The scheme has been under discussion for 
more than thirty years. From the point of view of naviga- 
tion the velocity of the river offers so serious a difficulty 
that the construction of a lateral canal is still under con- 
sideration. As the programme is to be carried out in 
separate stages, the company intends to deal first with the 
hydro-electric production, which, it is estimated, will be 
something like 250,000 kW and will be distributed mainly 
to Paris and Marseilles. The irrigation works will then 
follow with the aid of local associations subsidised by the 
State, and will give value to barren and arid territories in 
the South of France. The company expects that irrigation 
will be stimulated by an “ unprecedented low cost of 
current.”” The original, and still the main idea, of the 
undertaking is to render the Rhéne navigable from the 
Mediterranean to the Lake of Geneva, and thus divert 
inland waterway traffic with Central Europe through 
Marseilles. This can only be done by inducing Switzerland 
to raise the level of the lake, which that country is 
naturally disinclined to do. The navigation works cannot 
be put in hand until some satisfactory solution of the 
problem has been reached. Meanwhile, extensive works 
will be carried out to make Lyons a great inland port. 


The Super-tax. 

When Great Britain went off the gold standard 
the French Government imposed a 15 per cent. com- 
pensating tax on British goods imported into this country. 
That tax was regarded by the British as discriminating 
and unjustified, particularly in view of the fact that until 
then British prices were at a level that made it almost 
impossible for the British manufacturer to compete with 
the foreigner. It is now rumoured in France that the 
xovernment is preparing to remove the tax for reasons 
that are associated with the financial assistance recently 
given by Great Britain, but another reason is that if the 
tax is maintained it must be applied to the United States, 
which, in present circumstances, the Government naturally 
hesitates to do. A failure to extend the tax to American 
goods would emphasise its discriminating character 
towards Great Britain. The idea of removing the tax is 
strongly resisted by French industrial interests. 
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When an abridgment is not illustrated the Specification iw 
without drawings. : 

Copies of Specifications may be obtained at the Patent Chee, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, ., 
at ls. each. 

The date first given ia the date of application : the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


391,591. April lst, 1932.—Drrecr Current Dynamo Evectric 
Macuines, Charles Filmer, of 55, Ashfield-road, Altrincham, 
and Associated Electrical Industries, Ltd., of Crown House, 
Aldwych, Westminster. 

The electric generator described in this specification is intended 
for are welding. The field pole A comprises a portion formed of 
sheet steel stampings in the usual manner, and a portion B 
formed of permanent magnet material of high retentivity, 
the portions being separated from one another in the axial 
direction of the machine by a spacer C of brass, or other non- 
magnetic material. In order to economise in the use of the 
expensive permanent magnet steel of high retentivity, such 
steel is used on one only of a pair of poles of opposite polarity. 
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One set of alternate poles is thus provided with such portions 
B of high retentivity similarly to the pole A, whilst the other 
set of alternate poles, such as pole E, is constituted entirely 
of normal sheet steel stampings. Spacers of brass or other non- 
magnetic material, C, F, are, however, provided whereby each 
of the poles is divided into two portions. The magnetic core 
of the armature is also divided into two separate portions 
by means of a non-magnetic separator G. The main excitation 
windings H of the machine embrace both portions of the poles, 
and are connected in shunt with the armature winding. A 
reverse series coil J embraces the portion A only of the upper 
pole. The machine gives the requisite drooping characteristic 
without separate excitation.— May 4th, 1933. 


SWITCHGEAR. 


391,358. August 26th, 1932.—Exezcrric CircuiT BREAKERs, 
The British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, London, W.C.2. 

The object of this invention is to provide an improved fluid 
break switch of high rupturing capacity and of simple and in- 
expensive construction. When the bridging member A is 
lowered the arcs drawn substantially at the openings of the 
restricted Jateral chambers B are urged by magnetic forces of 
the current traversing the U-shaped loop through the switch 
further into the corresponding chambers. Immediately upon 
separation of the contacts the heat of the resulting arc generates 
high pressure in the region of the contacts and forms the well- 
known gas bubble which is highly conducting and sustains the 
arc. In the present instance, the are is bowed or looped into the 
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adjacent restricted chambers, so that the pressure formed thereby 
tends to force oil mainly in one direction, that is, from the 
chambers into the main oil body, as in the well-known explosion 
chamber. During the higher values of the current the gas 
bubble maintains itself within the lateral chamber, owing to 
the fact that additional gas is constantly being generated at a 
high rate by the heat of the arc. When the current reaches the 
zero part of the cycle, however, the rate of gas generation is 
decreased, thereby affording the best opportunity to inter- 
rupt the circuit. Since the pressure generated within the 
restricted chambers represents a certain amount of stored 
energy which serves to force oil and gases at high velocity 
out of the pocket and to cut off the arc, the circuit is interrupted, 
owing to the explosion chamber effect at the zero part of the cycle. 





The inventors explain that a circuit breaker constructed 
in accordance with the invention not only increases by several 
times the interrupting capacity of a conventional plain break 
switch of similar size, but interrupts short-circuit currents quite 
an within a very brief interval of arcing.—April 27th, 


391,616. May 10th, 1932.—Switrcu CHamBers For EXPANSION 
Crecurr Breakers, Si Schuckertwerke Aktiengesell- 
schaft, of Berlin-Si tadt, Germany. 

According to this invention it is proposed to confine a con- 
siderable portion of the path which normally separates the 
contacts when a switch is opened to a chamber of such a small 
and uniform cross section that the movable contact acts as 
plunger to set up a compression effect upon the liquid contained 
in the switch. In the drawing a vapour chamber of an expansion 
switch is represented by an upper part A, a lower part B, and 
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an intermediate plate C. The three parts are held together by 
means of bolts. Owing to the yielding connection provided by 
the springs D between the parts they may be separated from one 
another by the pressure produced. The fixed contact of the 
switch is shown at E, whilst the movable switch pin is indicated 
at F. The switch chamber is filled entirely with a semi-con- 
ductive liquid, for example, undistilled water. The plate C 
carries a cylinder G, which is claimed to avoid heavy local over- 
loading of the switch liquid and to permit of the circuit being 
closed without an arc being struck.—May 4th, 1933. 


TRANSMISSION OF POWER. 
391,001. August 12th, 1932.—Frexrstre Suarrs, H. W. 
Webb, Leonia, Bergen, New Jersey, U.S.A. 

The difficulties attendant on the attachment of a flexible 
driving shaft to its appurtenances are overcome by the inventor 
by increasing the diameter of the coil of wires that forms 
the shaft, at its extremities and keying it to the fittings. The 
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keying device may be of various forms, but the interest in the 
invention lies in the explanation that the increase in the diameter 
of the coil may be effected without reducing its wall thickness, 
by reducing the pitch of the coil. No hint is given as to how 
this expansion is produced in commercial manufacture.— 
April 20th, 1933. 


391,674. September 19th, 1932.—E.ecrric DisTRIBUTION 
Systems, The British Thomson-Houston Company, Ltd., of 
Crown House, Aldwych, London, W.C.2. 

The object of this invention is to provide protective means 
for limiting the destructive power of short circuits on high- 
voltage D.C. transmission circuits working with rectifiers. If 
the conductors extend for long distances and if their difference 
in potential is large, they will have a large amount of electro- 
static energy stored in them. In order to prevent the sudden 
dissipation of this energy, should an accidental short circuit 
occur between the conductors, one or more inductances or 
reactors A are connected in series with them. Upon the occur- 
rence of a short circuit between conductors the tendency will 
be for the stored electrostatie energy to discharge at the point 
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of short circuit and consequently current will flow along each 
of the conductors toward the fault. By placing the reactors in 
the circuit, however, the sudden increase in the rate of flow of 
the current will cause the reactors to store the energy repre- 
sented by this sudden increase in current. Thus, instead of the 
sudden dissipation of the electrostatic energy of the circuit upon 
a short circuit, part of this energy will be immediately dissipated 
while a part of it will be converted into the electro-magnetic 
energy in the fields surrounding the reactors and this electro- 
magnetic energy will also be dissipated later. But owing to the 
time required for this conversion, the instantaneous power 
developed at the short circuit will be greatly reduced. High 
resistances B serve to limit the voltage across the reactive 
windings.— May 4th, 1933. 


MEASURING AND TESTING INSTRUMENTS. 


391,003. August 15th, 1932.—DeTERMINING THE STRESSES 
in StructuraL Exvements, Schumag Schumadur Metall- 
werke, Ag. fir Priziscionsmechamk, 35 Hauptstrasse 
Aachen, Germany, and J. Mathar, 44, Emmichstrasse, 
Aachen. 

This invention is concerned with the determination of the 
stresses in a finished framework, such as that of a bridge, and 
the specification is in very general terms. It would appear, 
however, that the inventors propose to measure the distance 
between two spots on the structure to be examined, by drilling 
a hole in the material between these two spots, while it is 
free from stress, and again to measure the distance between 
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the spots when stressed. A system of calibration then gives the 
actual stress at the place. It is claimed that the drilling of a 
6 mm. hole for the purpose will not materially weaken the 
member.—A pril 20th, 1933. 


391,401. December 16th, 1932.—Surcr InpicaTors, Inter- 
national General Electric Company, Inc., of 120, Broadway, 
New York, U.S.A. ° 

This invention relates to surge indicators, such as are used in 
connection with high-tension transmission conductors, and has 
for its object to provide an improved form of counter for indi- 
cating the number of surges which have occurred. A is a light- 
ning or surge conductor, in the earth path of which is a spark 
gap B. In shunt with the gap there is a condenser C in series 
with a choke coil D. The condenser is also connected to a direct- 
current charging circuit including a source E, a resistance 

F, and a counter relay G, normally at the pressure of the 


N? 391,401 





source E. On the passage of an impulse or surge through con- 
ductor A, a current suddenly flows through it to the earth, 
which causes the spark gap B to become conductive. No other 
path for the surge presents itself, owing to the presence of the 
choke coil D. Owing to the passage of current through gap B, 
however, the condenser C can discharge over D and S. After 
the discharge has taken place, the spark at B is extinguished, 
and the condenser can then be charged up again from the source. 
This subsequent charging takes place independently of the time 
and direction of the surge current, and in accordance with 
the resistances of F and G. According to the invention, the 
counter relay is operated by the charging current of the con- 
denser C.—A pril 27th, 1933. 


MISCELLANEOUS. 


390,933. March 3rd, 1932.—DovusBLe-BEAT VALVEs, V. 
Holmes, 137, Highbury New Park, London, N.5. 

The object of double-beat valves is, of course, to balance 
the axial force on the two seatings of the valve so that 
it may be closed without appreciable effort. The con- 
struction and assembly of such valves involves the difficulty 
that the effectual area of one of the seatings—the upper, for 
instance, as shown in the illustration—is reduced by the area 
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of the operating spindle. Nevertheless, the corresponding 
upper part of the valve must be passed through the lower 
seating in assembly. The drawing shows the valve A, with 
its faces B, C, that close against the seatings D and E. The 
face B is, naturally, of greater diameter than the face C, but 
yet has to pass the seating E in assembly. The inventress, 
consequently, suggests that the valve should have “a divided 
valve seat E, comprising a spring ring member, with or without 
insertion means adapted to be held between the ends of said 
member.’ —April 20th, 1933. 


391,025. September 17th, 1932.—Locauisivc ExPLosions IN 
Pree Lives, Panstwowa Wytwornia Prochui Materjalow 
Kruszacych, of Pionki-Zagozdzon, Poland. 

In order to check the propagation of explosions in gas pipe 
lines, the inventors arrange, at intervals, an apparatus such as 
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that shown in Fig. 1. Through it the gas passes from the inlet 
A to the outlet B, and on the way percolates through a bed of 
metal balls—see Fig. 2—held between two grids. The heat- 
absorptive qualities of this bed should be sufficient to eg me 
the energy of the explosion, but as an added precaution light 
explosion doors are provided at C, C, C.—April 20th, 1933. 





391,225. October 23rd, 1931.—-ProTectivE DEVICES FOR 
Exsecrric DistrrspuTion Systems, International General 
Electric Company, Inc., of 120, Broadway, New York, U.S.A. 

The relays of the different protective devices in one and the 
same electric supply system are usually connected either to 
entirely —o current transformers or to one single secondary 
winding of a transformer. The first method requires a larger 
number of transformers, while the latter has the disadvantage 
that the number of turns of the secondary winding of the trans- 
former cannot advantageously be the same for both types of 
relays. In accordance with this invention, only one current trans- 
former, having several secondary windings, is used in each phase, 
and the relays of the various protective systems are separately 
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connected to these windings. A current transformer with two 
secondary windings A and B is placed in each phase in the con- 
ductors leading to the windings of a current consumer C D E, 
the windings A and B being disposed in each phase on a common 
iron core. The windings A are connected together to a star 
point directly on one side, and through overcurrent relays 
F, G, and H respectively on the other side, so that the windings 
are combined to provide overcurrent protection. On the other 
hand, the windings B are in series with an earth-leakage relay J, 
and are arranged in an open delta connection. The number of 
turns of the secondary windings A B supplying the two protec- 
tive devices can therefore be different to suit the energising 
current of the relays in use. The principle of the system, as 
applied to a system combining differential and earth leakage 
protection, is described.— A pril 24th, 1933. 


391,614. May 7th, 1932.—-Excess VoLTAGE PROTECTION 
Devices FoR Mercury Vapour AND SIMILAR DISCHARGE 
Apparatus, Aktiengesellschaft Brown Boveri et Cie., of 
Baden, Switzerland. 

This invention relates to an excess voltage protection device 
for vacuum discharge apparatus, more particularly mercury 
vapour rectifiers. In the leads to the anodes there are air 
choking coils A of low capacity. B are the protective electrodes 
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connected over ohmic resistances C. D is the loading resistance 
in the continuous current circuit. E is an auxiliary electrode 
which is fed continuously or intermittently from the auxiliary 
source of current F and produces a normally directed arc to the 
cathode. This auxiliary electrode is in the immediate neigh- 
bourhood of the protective electrodes C, so that the auxiliary 
arc ionises the discharge path of the latter. As auxiliary elec- 
trode the exciter anodes of a rectifier, which themselves carry 
normally directed current, may be used.—May 4th, 1933. 


391,546. January 15th, 1932.—Protrective Devices For 
Exectric DistRiBuTION Systems, International General 
Electric Company, Incorporated, of 120, Broadway, New York, 
U.S.A. 

This specification describes apparatus for selectively cutting 
out A.C. machines and apparatus on the occurrence of earth 
leakage. The windings A of the machine or a transformer to 
be protected have their star-point earthed through a resistance 


N° 391,546 












































B. Three cumulatively connected current transformers C are 
connected in the line connecting the windi A to the power 
system, and are joined to the current coil of an earth-leakage 
wattmetrical relay D. A current transformer E having its 
primary winding in the earth connection, has its secondary 
winding connected to the current coil of D. The voltage coil 
of the relay D is connected, through a voltage transformer F, 
to the terminals of a high-frequency machine G in circuit with 
the earthing conductor. The earth-leakage relay D is so 
designed that it is not influenced by currents having the 
frequency of the power system, the relay being tuned, for 





example, to the frequency of the current flowing from the 
enerator G, so that any asymmetry in the current transformers 
+ has no effect upon the relay. An earth-leakage current 
flows in the direction indicated by the arrows when an earth 
fault occurs on the winding A, for example, at a point J, and 
this current causes a deflection of the earth-leakage relay in a 
certain direction. When, however, the leakage to earth is 
outside the range of protection—for example, at a point H 
the transformer groups C and E have the same asymmetrical 
current, so that no resultant current is generated in the earth. 
leakage relay D and the latter is not released. The sensitiveness 
of the arrangement can be increased by incorporating a trans- 
former with amplifying valves in the circuit of the earth-leakage 
relay. May 4th, 1933. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 

Inst. oF SANITARY ENGINEERS.—-Hotel Belgravia, Grosvenor- 
gardens, S.W.1. Summer meeting. General meeting. Presenta- 
tion of Bronze Medal to Mr. Walter Richards. Informal 
address, ‘‘ The Sewage Disposal Works at Eastleigh,”’ Mr. G. T. 
Cotterell. 6 p.m. Saturday, leave Waterloo, 9.30 a.m., for 
Southampton ; visit s.s. “‘ Olympic,” 11.45 to 1 p.m.; luncheon, 
Queen’s Restaurant, Southampton, 1.15 p.m.; leave at 2.30 p.m. 
for Eastleigh, where the sewage works will be inspected. 

To-pay To Sarurpay, JUNE 17TH. 

Inst. or TRansporTt.—Summer Meeting on White Star liner 
‘“ Homeric.” On the.evening of June 3rd, Sir David Owen will 
meet the members of the party at an informal reception on 
board ship. , During the outward and return journeys meetings 
will be held for the presentation and discussion of papers, as 
follows :—‘* The Future of Road Transport,” Mr. J. B. Osler ; 
“Transport Advertising,” Mr. J. Pike; ‘The Effect of 
Rationalisaiton and Amalgamation on Transport Under- 
takings,” Mr. D. Ross-Johnson; ‘The Cruising Business,” 
Major Frank Bustard. Transportation films will also be 
exhibited in the ‘‘ Homeric’s ” cinema theatre. 

Saturpay, June 10TH. 

Inst. or ExecrricaL Enaineers: Lonpon StTupEnTs’ 
Section.—Summer Outing. Visit to Mr. B. Matthews’ All- 
electric Farm at East Grinstead. 

TuEsDAY, JUNE 13TH, TO Fripay, JUNE 16TH. 

NEWcoMEN Socirery.—Summer meeting in Cornwall. Head- 
quarters, Green Bank Hotel, Falmouth. For provisional pro- 
gramme see page 536. 

Turespay, June 13TH, To Saturpay, JuNeE 17TH. 

British Waterworks’ Assoc.—Twenty-second annual 
general meeting, at Blackpool. For provisional programme see 
page 382. 

WEDNESDAY, JUNE l4rH. 

Betrast Assoc. OF ENGINEERS.—Visit to the Railway 
Deviation at Whiteabbey. 

Soc. or Cuemicat Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘“‘ Plastics: Cellulose Esters and 
Ethers and their Uses,”’ Dr. W. J. Jenkins. 

STAFFORDSHIRE IRON AND Steet INst.—Annual excursion. 
Visit to Imperial Steel Works of Edgar Allen and Co., Ltd. 
Luncheon, by invitation of the company, at Royal Victoria 
Hotel, Sheffield, on arrival. 

WEDNESDAY, JUNE l4tH, TO Fripay, JUNE 16TH. 

Inst. or STRUCTURAL ENGINEERS.—Summer general meeting, 
at Birmingham. For provisional programme see page 486. 

Saturpay, JUNE 17TH. 

Inst. or ELectricaL ENGINEERS: S. MIDLAND STUDENTS. 
Visit to B.B.C. Daventry transmitter. 3.30 p.m. 

Monpay, JUNE 19TH, TO WEDNESDAY, JUNE 2IsT. 

Inst. oF HEATING AND VENTILATING ENGINEERS.—Summer 
meeting at Llandudno. Headquarters, the Grand Hotel. 
Monday, special meeting ; paper, “Gas Flow and Radiation, ’ 
Mr. J. Lubbock. 9.45 a.m. 

TuEspDAY, JUNE 20TH. 

Inst. oF ENGINEERS-IN-CHARGE.—Summer visit to East- 

bourne. Leave Charing Cross Station, Embankment, 9.15 a.m. 
TuEspAy, JUNE 20TH, TO Fripay, JUNE 23RD. 

Inst. oF British FouNnpRYMEN.—Annual Conference, 

Cardiff. For provisional programme see page 510. 


at 


WEDNESDAY, JUNE 21sT. 

MANCHESTER GEOLOGICAL AND Minino Society.—Excursion. 
Leave Albert-square, Manchester, by motor coach, 10.30 a.m. 
Arrive Audenshaw and visit works of Messrs. Austin Hopkinson, 
who will entertain the visitors to lunch. Leave Audenshaw at 
1 p.m. for Buxton, for an = gat of the Safety in Mines 
Research Station, Harpur Hill, where tea will be provided. 
Leave for Manchester 5.30 p.m. 

Soc. or Cuemicat Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘“‘ Plastics and the Architect,” Mr. 
R. McGarth. 

SaTuRDAY AND SuNDAY, JUNE 24TH AND 25TH. 

Inst. or EnectricaL ENGINEERS: N. MIDLAND CENTRE.— 
Summer outing to Buxton. Particulars from the Hon. Secretary 
for the outing, Mr. W. H. Fuller, c/o T. W. Cokayne, Ltd., 
Angel-street, Sheffield. 

Monpay, JuNE 267TH, TO SaTuRDAY, JULY 8TH. 

Wortp Power CoNFERENCE.—Scandinavia. For papers to 
be read see page 151. 

WEDNESDAY, JUNE 28TH. 

Soc. or CHemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘“ Plastics: Their Use in the Elec- 
trical Industry,” Lieut.-Colonel K. G. Maxwell. 

TuEspay, JULY 4TH, TO SATURDAY, JULY 8TH. 

Royat Acricurturat Sooty or EncLanp.—Royal Show 
at Derby. 

WEDNEsDAY TO FrRiIpAy, Juty 12TH To 14TH. 

Inst. or Mintina ENGINEERS.—Summer meeting at Edin- 
burgh. For provisional programme see page 560. 

WEDNESDAY, Juty 19TH, TO TUESDAY, JuLy 25TH. 

INTERNATIONAL O1L INDUSTRIES ExHIBITION.—Royal Agri- 
cultural Hall, Islington, N.1. Daily. 

Worip PetroLeum Conaress.—Imperial College of Science 
and Technology, 8. Kensington, London. For provisional 
programme see page 372. 
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A Seven-Day Journal 


The Science Museum. 


In the report of the Advisory Council of the 
Science Museum for the year 1932 reference is made 
to the fact that the Museum is now visited by three 
times the number uf people that came to it seven 
years ago. The Council feels, however, that much 
more might be done. It is suggested that the purpose 
of the Museum should be to illustrate the advances 
of Science, particularly those connected with industry, 
in such a way as to bring them home to all who can 
make use of them. This object, it further suggests, 
and its successful realisation, should become more 
generally known to industrialists throughout the 
country. The Council proposes to inquire, in the 
first instance, through its own members who are 
representative of many branches of technical industry, 
what further steps can be taken to this end. As the 
result of the experience gained from six years’ organi- 
sation of the special exhibitions, it has been suggested 
to the Council that it might be well worth while to 
afford facilities to an industry, or group in an industry, 
for showing informatively its products to other 
industries and arranging its display so as to give to 
such industries the information which they would 
require in order to judge of their utility, rather than 
to aim at attracting the general public. 


The French Liner L’ Atlantique. 


THE announcement is made that the burnt-out 
hull of the French liner “‘ L’Atlantique ” will, during 
the present month, be towed from her present berth 
at Cherbourg to St. Nazaire, where presumably she 
may be dry-docked. It is generally understood that 
the experts who were appointed by the Commercial 
Tribunal of the Seine have decided, after several 
discussions with the insurance companies concerned, 
that ship repairers may be invited to inspect the ship 
at St. Nazaire with a view to submitting tenders 
for her reconstruction. The Cherbourg Tribunal, 
acting on the opinion of its advisers, considered that 
the cost of repairs would be 196,000,000f., which 
greatly exceeded the 100,120,000f. for which the 
vessel was insured against the usual risks, with a 
further payment of 70,780,000f. in the event of a 
total loss. The insurance companies have through- 
out maintained that the ship could be reconditioned 
for less than 100,120,000f., and therefore the owners 
were not entitled to abandon her. When the hull 
and machinery have been examined at St. Nazaire, 
and tenders again submitted by various ship-repairing 
firms, this point, which has been so much debated, 
will, it would appear, be finally decided. 


Congress for Applied Mechanics. 


AN organising committee, comprising Professor 
L. Bairstow, of London University; Professors 
W. 8S. Farren, C. E. Inglis, and B. Melville Jones, 
of Cambridge University ; Professor R. V. Southwell, 
of Oxford University ; and Professor G. I. Taylor, 
of the Royal Society, has been formed to make 
arrangements for the holding of the Fourth Inter- 
national Congress for Applied Mechanics at Cam- 
bridge from July 3rd to 9th, 1934. All interested 
in Applied Mechanics are invited to take part, and 
intending participants are invited to intimate as 
soon as possible the general nature of their proposed 
communications. Summaries of about 300 words 
in length will be required by about April Ist, 1934, 
and may be written in either English, French, German 
or Italian. It is suggested that the subjects to be 
discussed shall be grouped under the four following 
general heads :—“ Rational Mechanics,” including 
vibrations of structures and machines ; ‘‘ Mechanics 
of Fluids,” including turbulence, the boundary 
layer, heat transfer, and compressible fluids ; 
‘* Materials,” including elasticity, plasticity, fatigue, 
and crystal structure; ‘‘ Water Waves,” including 
resistance and stability of ships and seaplanes. 
While topics not included in this list may fall within 
the province of the Congress, it is believed that the 
four headings given will cover the range in which 
valuable discussion is likely to arise. Unless there 
is a generally expressed desire, backed by financial 
guarantees for the publication of the communica- 
tions in a complete form, it is proposed only to publish 
the summaries with abstracts of the discussions. 
Any communications with regard to the Congress 
should be addressed to the Secretary, Fourth Inter- 
national Congress for Applied Mechanics at the 
Engineering Laboratory, Cambridge, England. 


New Clyde Paddle Steamers. 


THE London, Midland and Scottish Railway 
Company announces that orders for the two new 
paddle steamers which are to be added to the com- 
pany’s cruising fleet on the Firth of Clyde next 
season, have been placed ‘with William Denny and 
Brothers, Ltd., of Dumbarton, and the Fairfield 
Shipbuilding and Engineering Company, Ltd., of 
Govan, Glasgow. Each of the ships will be designed 
to carry about 1500 passengers, and the principal 
dimensions of the hulls will be: Length between 








perpendiculars, 220ft.; breadth, moulded, 30ft.; 
and depth, moulded, 10ft. 3in. Features of the 
passenger accommodation will include plate glass 
enclosed observation lounges on the promenade 
deck, dining saloons on the main deck, and a 
tea-room and smoking-room on the lower deck. 
In each ship the propelling machinery will comprise 
a set of three-crank, triple-expansion diagonal 
engines, taking steam at about 200 lb. pressure from 
Navy-type cylindrical, straight-tube boilers. These 
steamers will replace two still popular boats, the 
‘Mercury ”’ and the ‘“ Caledonia,” which date from 
1892 and 1889 respectively. The “‘ Mercury ’”’ was 
built by Napier Shanks and Bell, and engined by 
David Rowan for the Glasgow and South-Western 
Railway Company’s Dunoon-Rothesay service, while 
the “ Caledonia ’’ was built by John Reid and Co. 
for the Caledonian Steam Packet Company, and 
engined by Rankin and Blackmore, and was one of 
the first vessels to be equipped with Navy-type 
boilers working under forced draught. 


The Nut and Bolt Trade. 


SPEAKING at the annual general meeting of Guest, 


Keen and Nettlefolds, Ltd., at Birmingham on 


Thursday, June 8th, Mr. T, 8. Peacock, the managing 
director, referred to the present position in the nut 
and bolt trade, and appealed for trade co-operation. 
The foundation upon which the present great combine 
was built, he said, was the old Patent Nut and Bolt 
Company, Ltd., founded by the late Mr. Arthur 
Keen. Following the war and the liquidation of 
war stocks of bolts and nuts, and owing to the 
purchase of war stocks of other countries by certain 
merchants in this country, the nut and bolt trade 
had gradually become demoralised, a process which 
had gone on until to-day it was complete. In 
an endeavour to stop the rot, Guest, Keen and 
Nettlefolds, Ltd., had, during the last ten years, 
purchased and broken up for scrap the plants of 
more than six bolt and nut companies, all of which 
had ruined themselves by selling at prices far below 
cost, and yet price-cutting went on. To-day, Mr. 
Peacock continued, the bolt and nut trade was a 
highly specialised engineering trade. Specifications 
had to be worked to and qualities of steel used and 
manipulated which were unheard of, twenty years 
ago. It was, he suggested, madness for the cutting 
of prices to continue. Guest, Keen and Nettlefolds 
only wanted their fair share of the trade, and would 
assist in every possible way in putting selling prices 
on a right basis. If, however, the trade would not 
co-operate and the fight had to continue, the firm 
would take its fair share of the orders at any price 
that was available, until wiser counsels prevailed. 


A 17,000-Ton Pontoon Dock. 


On Wednesday, June 7th, the new 17,000-ton 
lifting capacity pontoon dock for the Rotterdam 
yard of the Rotterdam Drydock Company was 
launched from the firm’s New Waterway shipyard 
at Schiedam, the naming ceremony being performed 
by Princess Juliana of the Netherlands. The new 
dock has a total length over floors of 600ft., a 
maximum breadth of 112ft., a width between side 
casings of 88ft., and a height from the keel to the 
deck of the casings of 54ft. 2in. There are eight 
pontoons, each divided into four watertight com- 
partments, which can be emptied by eight horizontal 
centrifugal pumps, designed to lift the maximum 
weight within seventy-five minutes. On the top 
deck of the side casings there are to be two travelling 
and rotating portal cranes of the level luffing type, 
while four electric capstans, one at each corner, 
will be provided for manceuvring purposes. Other 
auxiliaries include sixteen pairs of adjustable bilge 
keel blocks, and six pairs of telescopic shores of the 
firm’s own design, all of which are controlled from a 
house on one of the top decks. The dock will also 
be equipped with fire-extinguishing and sanitary 
pumps, and an electrically driven air compressor 
supplying compressed air for pneumatic tools. With 
the new dock the Rotterdam Drydock Company 
now owns at its Rotterdam and Schiedam establish- 
ments seven pontoon dry docks, giving a range of 
lifting capacity of 3000 to 17,000 tons. 


Electric Welding in Ships. 


THE new edition of ‘‘ Provisional Rules for Electric- 
are Welding in Ships,’’ published on Monday last, 
June 12th, by the British Corporation Register of 
Shipping and Aircraft, contains not only the results 
of research work and experiments carried out during 
the last eighteen months, but also much practical 
experience gained in the construction on the Tyne 
by Swan, Hunter and Wigham Richardson, Ltd., 
of the all-welded tanker ‘“‘ Peter G. Campbell,” 
which has now safely reached Canadian waters. 
Special emphasis is laid upon revised rules on yard 
tests, in which it is laid down that the current used 
in carrying out any work must be within 7} per cent. 
of that used in preparing the test pieces, for currents 
below 150 ampéres and not above or below 10 per 
cent. of the test preparation value when the ampérage 
exceeds 150. Satisfactory means for checking the 
current values immediately adjacent to the work is 
specified. At least two test pieces for each of the 
required tests are to be prepared and tested for each 





type of electrode, and the acceptance of electrodes 
and conditions of work will depend upon the first 
two, or upon three out of four, tests being satisfactory. 
A 90 deg. bending test is introduced, it being specified 
that no fracture of the weld metal must take place at 
its junction with the plate. Electrodes must be kept 
free from damp, both when in store and while welding 
isin progress. Over twenty illustrations are included 
in the new rules, illustrating practically every possible 
application of welding that can be met with in 
structural ship work. 


The Forty-Hour Week. 


At the annual Conference of the Amalgamated 
Engineering Union, held at Blackpool last week, a 
resolution was requesting other unions 
associated with the demand for a shorter week, to 
consider the desirability of inaugurating in each 
district committees of branches and shop stewards 
to ensure the necessary workshop organisation to 
win the forty-hour week without reduction in wages. 
It was announced by Mr. A. H. Smethurst, the 
general secretary, that representatives of the joint 
movement would shortly be called together, in order 
to consider when the demand should be made to the 
employers, and that in the demand the engineering 
side would be coupled up with the shipbuilding 
industry. At the International Labour Conference 
at Geneva on Friday, June 10th, a discussion of the 
Italian Government’s proposal for a universal 
forty-hour week, indicated strong opposition in 
industrial and Government circles. Dr. Oersted, of 
Denmark, said that his group was satisfied that the 
remedy for unémployment did not lie in a drastic 
reduction of working hours. Dr. Werner Mansfeld, 
of Berlin, held that the only effective way of diminish- 
ing unemployment was to create fresh employment, 
and so increase the volume of available work. 
Germany had experimented in the reduction of hours, 
but had not found a solution to unemployment in 
that direction. The delegate of the Swedish Govern- 
ment, however, expressed himself in favour of a 
second reading of the forty-hour week proposal, 
and stated that more than one-quarter of the factories 
in Sweden were already working forty hours or less 
per week. The plan was also warmly supported by 
Monsieur Jouhoux, the representative of French 
labour, who saw in the employers’ opposition a 
characteristic negative attitude. Employers, he 
said, had not waited for the crisis before rationalising 
their enterprises and developing the use of machinery. 
Mr. Leggett, representing the British Government, 
and Sir James Lithgow, speaking for British em- 
ployers, both emphasised the view that there were 
insufficient data at the moment to permit the accept- 
ance even of the principle that a convention should 
be framed. On Tuesday, June 13th, the Conference 
decided, however, by 95 votes to 26, that the Italian 
Government’s proposal for a forty-hour week was a 
suitable subject for a draft convention or recom- 
mendation. It was further decided to draw up a 
questionnaire this year, and to consider next year in 
the light of the replies given by the various Govern- 
ments what further action might be taken. 


A French Hydro-Electric Scheme. 


At the beginning of the week, Monsieur Lebrun, 
the President of the French Republic, visited, in the 
Auvergne district, the series of hydro-electric works 
on the river Truyére, which, when completed, are 
estimated to produce over 800 million kWh per year. 
On Sunday, June 11th, the President formally opened 
the new dam at Sarrans, which closes a deep gorge 
and has a height of 105 m. and a width at the top of 
220m. The dam serves three 42,000 H.P. turbine- 
driven generators, designed to give a mean output of 
102,000 kW. 


A Fire Testing Station. 


THE announcement is made that the Manchester 
Fire Testing Station of the Technical Institute of 
the Fire Offices, which for some time past has been 
doing excellent work in fire protection tests, is to be 
extended in the near future. The new buildings, 
furnaces, and equipment which are to be added to the 
existing plant, will enable the Institute, in collabora- 
tion with the Building Section of the Department of 
Scientific and Industrial Research, to carry out the 
complete testing of fire-resisting materials and 
extinguishing plant, which, under the new Metro- 
politan Buildings Act, will require to comply with 
certain definite standards. The hope is expressed 
that engineers, architects, and builders will increas- 
ingly avail themselves of the testing facilities which 
the Institute offers. The present equipment includes 
a testing laboratory and special departments for the 
storage, display, and testing of sprinkler heads of 
all kinds, chemical extinguishing plants, fireproof 
screens and doors, and fire-resisting building materials. 
The furnace equipment, which is to be greatly ex- 
tended, includes gas-fired furnaces with electrical 
temperature-recording apparatus. With the new 
facilities it is expected that the work carried on at 
the testing station will be even more important than 
it has been in the past ; while the Technical Institute 
of the Fire Offices is likely to be called upon to play 
an increasingly important part in the prevention of 
fire risks of all kinds. 
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THE QUAYS OF THE BASSIN DE MAREE. 


HE new Bassin de Marée comprises a tidal water 
area 2300m. long and 750 m. wide (Figs. 2 (ante) and 
16). On its north side have been constructed 2500 m. of 
quays, having at least 12 m. depth at lowest tides. 
The southern side of the basin is reserved for the 
petroleum trade. Two closed petroleum docks have 
already been constructed, the second of which is 
intended to be brought into use in the early summer of 
this year. A third closed petroleum basin is proposed 
to be constructed alongside the second, and is shown 
in Fig. 16 by dotted lines. The east part of the basin 
is occupied by the central mole, a large graving dock 
and the offices, stores, and repair shops of the 
Compagnie Générale Transatlantique, the shops alone 
covering an area of over 31,000 square metres. Two 
floating docks, one having a lifting capacity of 
16,500 tons and the other of 3700 tons, are also 
moored in the wide water space between the dry 
dock and the central mole. 
Four distinct types of quay wall have been built 
on the north side of the basin :— 


(1) The original Joannés-Couvert Quay, 500 m. 
in length, brought into service in 1920. This 
quay is at present used by the large liners of the 
Compagnie Générale Transatlantique, including the 
“France,” “‘ Paris,” and ‘ Ile de France.” 

(2) A quay, 500 m. long, known as the Quai sur 
Voates, joining the eastern end of the Joannés- 
Couvert Quay with the wing wall of the large dry 
dock. The quay is carried on arches and was com- 
pleted in 1930 so far as the main works are con- 
cerned. The large gare maritime of the Compagnie 
Générale Transatlantique is now being built on the 
area behind the quay wall, and is expected to be 
brought into service at the end of 1933. 

(3) A quay, 175 m. in length, built between the 
western end of the Joannés-Couvert Quay and the 
quays in the occupation of the Compagnie Indus- 
trielle Maritime. The building of this quay was 
completed only a few months back. 

(4) The quays of the’ Compagnie Industrielle 
Maritime, including the Oblique Mole, completed 
in 1933, forming an extension of the quays (1), 
(2), and (3) enumerated above, and the Quai de la 
Floride (now known as the Quai Nord), completed 
in 1928, on the reclaimed sea bed lying to the south 
of the deep-water tidal quay (Quai d’Escale), 
which was built as part of the 1895 programme. 





The view above shows all the quays on the north 
side of the Bassin de Marée viewed from the north- 
west as they appeared in 1932. The quay in the fore- 
ground on the left is the Quai d’Escale. 

The natural sea bed on the site of all these quays 
varied in level from about 2 m. above to about 1 m. 
below low water zero. Speaking generally, the ground 
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consists of silty sand, with some peat to a depth 
varying between levels —9-0 and —14-0 Below 
this there is a stratum of clean, fine sand of varying 
thickness overlying at —20-0 m. a bed of compact 
sand and gravel. Particulars of two typical trial 
borings are shown in Fig. 17. 


THE JOANNES-COUVERT QUAY. 


The quay wall of the original Joannés-Couvert 
Quay is a solid one of masonry and concrete (Fig. 18), 
founded at a level of —16-0 on a bed of compact fine 
sand. The base width is 14 m., and the wall is stepped 
back successively above the level of —4-0 m., thus 
reducing its width to 2-75 m. at the coping level 
(+9-50). Below the level —12-0 lime concrete was 
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employed for the filling of the caisson, except at the 
front where cement conerete was used. Above 
—12-0 m. the wall consists of a beton of siliceous 
limestone rubble in lime mortar, faced with random 
granite masonry in cement mortar. The structure is 
founded on mild steel caissons, 43 m. in length, 14 m. 
wide, and 4-1 m. high. The caissons were grounded 
on the foreshore previously levelled off at +-1-00 m., 
and were then sunk by compressed air to the final 
level —16-00 m. A space of 0-5 m. was left between 
adjoining caissons, the ends of which were built with 
vertical recesses, 5 m. wide by 1-25 m. deep. The 
gap between the caissons was sealed by piles and the 
space enclosed by them excavated. The recess and 
interspace were then filled with concrete between the 
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FiG. 17—Two TYPICAL BORINGS ON SITE 
levels of —15-0 m. and +1-0 m. by means of a 
small movable caisson worked under compressed air. 
Shuttering for the concrete superstructure of the 
large caissons was erected only on three faces between 
the levels of —12-0 and —4-0. The fourth face, on 
the harbour side of the caisson, was built up in masonry 
as the steel caisson was sunk. The quay wall is 
designed for an average pressure over the foundation 
of 5-33 kilos. per square centimetre, the maximum 
pressure on the toe being 8-96 kilos. per square centi- 
metre. The line of resultant pressure cuts the base 
at a distance of 5:41 m. from the front edge. The 
superload on the wharf surface for which provision 
has been made is 2 tons per square metre. 

The only incidents during construction which call 
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Fic. 18—WALL OF ORIGINAL JOANNES-COUVERT QUAY 


for special mention were due to an insufficiency of 
longitudinal rigidity of the steel caissons. Damage 
occurred at the commencement of the sinking of 
caissons Nos. 1 to 5, the longitudinal girders having 
shown @ considerable sag following on subsidence of 
the ground under the middle part of the caissons. 
The result was torsion and buckling of the angle irons 
and plates, which necessitated repairs and strengthen- 
ing. The construction of the quay was begun in 
1912, but the delays during and following the war 
prevented its completion until early in 1920. 


EQUIPMENT AND Cost oF JOANNES-COUVERT QUAY. 
Cast steel mooring bollards are provided along the 





equipped with five 1}-ton electric portal cranes 
travelling on a raised platform in front of the quay 
shed. These cranes are worked in conjunction with 
ships’ winches and derricks for shipping small 
packages in loading and unloading. In addition, there 
are six 5-ton electric portal cranes of the balanced 
jib horizontal luffing type, having an outreach of 
20 m. from the face of the quay. The width between 
the quay face and the shed at the back of it is 20-5 m.; 
the shed is 370 m. long by 82 m. in width. Two rail- 
way tracks are laid on the quay space in front of the 
shed. Two tracks run through the shed and one 
behind it. 

The cost of the quay, 500 m. in length, was esti- 
mated in 1911 as 10,200,000f. This estimate does 
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OF JOANNES-COUVERT GROUP OF QUAYS 


not include dredging, finishing the wharf surface, 
sheds, railway lines or equipment. The cost per 
lineal metre of the bare quay at present prices (using 
a coefficient of 7-5, as compared with 1911) is there- 
fore 153,000f. 

Qual SuR VovurTEs. 

THE eastward extension of the original Joannés- 
Couvert Quay was built after the war, and, before the 
design was approved, several alternative schemes were 
examined with the object of finding a more economical 
type of construction than a solid quay wall. The plan 
finally approved comprises essentially a frontal 
viaduct of arches carried upon solid piers, forming that 
part of the work which would be exposed to the shocks 
of vessels and for mooring, supplemented by a 
retaining wall designed for holding up the ground and 
filling between the piers of the viaduct. The viaduct 
itself rests on piers 4-8 m. wide, spaced 25 m. apart 
centre to centre of piers, and founded at a level of 

—20:0 m., or 29-5 m. below the level of the quay 
coping (+ 9-50)—Figs. 19 to 22. 
Another peculiarity of the construction of the quay 
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Fic. 19-ARCH OF QUAY VIADUCT 


wall is the almost exclusive use in it of gaize-cement 
concrete. Gaize is a cement of French manufacture, 
generally similar to trass and puozzolana cements. 
‘This cement had not previously been used on a large 
scale for the construction of marine works. 

The strata on the site of the wall consists of sand 
and silt extending from the original foreshore level 
of about +2 down to —8-00; then clean, fine sand 
down to a level of —20-00, where a bed of eompact 
sand and gravel is met with. Some thin beds of peat 
occur in the upper sands. 

The piers of the viaduct were sunk by compressed 
air, permanent caissons built of structural steel being 
employed. These were grounded on the foreshore 
at a level of +1-0m. (Fig. 21). Each pier in plan has 
the shape of a rectangle, 4-8 m. in the direction of the 
face of the quay and 12-85 m. transversally. The 
steel caissons are 13-15 m. by 5-0 m. overall in plan 
and 2-85 m. high. The front face of the pier above 
low-water level has a batter of 1 in 10. 





quay face at intervals of 25 m. 


The quay has been 


The arches of the viaduct (Fig. 19) have a clear span 





of 20-18 m. They are semi-ellipses springing at level 
+1-0 m. with the crown at +5-86 m. Thef#Mhick- 
ness of the arch crown is 1-3 m. The arch is re- 
inforeced by old steel rails, forming tie rods, arranged 
in horizontal beds in the concrete at the level of the 
intrados. These tie rods take up the thrust of the 
arches, and it was thus possible to remove the center- 
ing of an arch even before the building of the adjoin- 
ing arch had been begun. This simplified the con- 
structional programme and effected a saving in timber- 
ing and centering, at the same time giving an addi- 
tional safeguard of stability to the arches in the event 
of any settlement of the piers. The view (Fig. 24) 
shows the arches in course of construction. 

The load on a pier foundation, allowing for super- 
load on the wharf surface of 2 tons per square metre 
is 13-72 kilos. per square centimetre under the front 
edge, reducing to 5-52 kilos. under the back edge of 
the pier. These loads are much less than those that 
could be borne by the foundation soil, as shown by 
tests made in the working chamber of the caisson 
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FIG. 20—QUAI SUR VOUTES—SECTION 
when test pressures of 17-67 kilos. per square centi- 
metre gave no appreciable compression. 

The ground and filling between the piers are re- 
tained by two separate structures—a continuous 
upper screen resting on the piers and filling the’ void 
between the arches above the level of the springing, 
and the main curtain wall intended to retain the earth 
below the level of +1-5 m. (Figs. 20 and 22). The 
upper screen consists of a rectangular beam, 5-5 m. 
in height and 1-05 m. thick, which is continuous 
throughout the whole length of the 500 m. of quay. 
It has no expansion joint, and is reinforced with old 
rails, which give it sufficient strength to bear its own 
weight and the weight of the ground above it as well 
as to oppose the horizontal thrust of the soil. In the 
first 200 m., starting from the eastern end of the wall, 
the lower curtain was constructed behind the shelter 
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FIG. 21I—QUAI SUR VOUTES—SECTIONAL PLAN 

of the cofferdam, which enclosed the site of the works 
when the large graving dock and its wing walls were 
built. During this time the water level was main- 
tained permanently below +1:0 m. It consists of a 
curtain wall of interlocked reinforced concrete sheet 
piling, driven on a line corresponding with the back 
face of the arch piers and bound together and retained 
at the head by a reinforced concrete platform, whose 
back edge rests on a double row of piles inclined at a 
batter of 1 in 8, some towards the front and the others 
towards the rear. These piles constitute the neces- 
sary anchorage. The curtain structure is designed 
to be self-supporting; that is to say, it does not 
exert any reaction on the viaduct piers. The sheet 
piling was driven without any difficulty in the eastern 
part of the quay where the ground is of clayey 
nature down to the gravel bed at —20-0m. But in 
the western part, where there is a bed of compact sand 
below a level of —8-0 m., driving the piles to correct 
alignment became very difficult. At a point 200 m. 
from the eastern end of the wall the piled curtain 
wall was therefore abandoned, and for the last 





300 m. of the quay extension the curtain consists of 
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@ series of massive screen wails sunk by compressed 
air b@gind the arch piers to a level of —14-00 m. 
A vertical section is shown in Fig. 22, and a sectional 
plan at the level of +1-0 m. in Fig. 21. Each of 
these walls has a length of 20-6 m., a width of 3-4 m., 
and a height of 16-4 m. The screen walls are con- 
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form is calculated to bear a total load of 14 tons 
per square metre. 
New Maritime Station, Qual suR VOUTES. 


There is now being constructed by the Compagnie 
Générale Transatlantique on the wharf surface at the 


station site are access roads for wheeled traffic, 
which are carried transversally into the building by two 
ramps, one for passenger vehicles and the other for 
motor lorries, the latter running through to a second- 
storey platform at the front of the building, where 
goods can be dealt with by the quay crane equipment, 
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Fic. 22—QUAI SUR 


structed entirely of concrete. The lower part con- 
stitutes the working chamber of the caisson, and is 
built of reinforced concrete made with aluminous 
cement ; the upper part of the structure constituting 


back of the quay, which we have described in the last 
section, a large station building of three storeys for 
embarking and disembarking passengers from Trans- 
atlantic liners. The building is 540 m. in length and 
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FIG. 23—-QUAY SUR VOUTES—MARITIME STATION 


the wall proper is. built of gaize-cement concrete, and 
is heavily reinforced. There is no structural steelwork 
in the caisson shoe. The caissons were built on shore, 
lifted by a derrick of 100 tons capacity, put in the 
water, and floated to the site. Sinking commenced 
at level +1-0 m., the caissons being grounded on a 
prepared bed. As in the case of the sheet-piled 
structures in the eastern part of the quay, the curtain 
walls possess inherent stability. For this purpose the 
walls are formed at the top with a console carried 
behind the back face of the screen and designed to 
produce on the wall a movement in the contrary 
direction to that which the thrust of the ground might 
give. The console and the weight of the filling carried 
by it constitute a counterweight opposing the over- 
throw of the wall. The stability is further increased 
by the deposit of a mass of dredged material and stone 
rubble placed in front of the wall under the arches 
and by drainage apertures in the wall, which reduce 
the standing water level behind it at low tide. These 
precautions were not entirely successful in preventing 
movement in the piers, and cracks in the arches of 
the viaduct. Settlements in the piers which occurred 
while dredging was in progress amounted in some 
cases to as much as 7 centimetres at the front face. 
In consequence the work was completed with the 
addition of a reinforced concrete platform, shown in 
Fig. 22, 20 m. in width, resting on reinforced concrete 
piles, 20 m. to 24 m. long. Its effect is to reduce 
considerably the thrust of the ground on the quay 
wall by lessening the height of the filling. The plat- 





about 46 m. wide. At the back of the main building 
is a shed, covering four lines of railway track with 
platforms, which extends nearly the whole length of 
the maritime building (Figs. 22 and 23). Escalators 





CROSS SECTION AT QUAI SUR VOUTES 


VOUTES—SECTION SHOWING CONCRETE PLATFORM AND MARITIME STATION 


Passenger motor cars go through the building to a 
platform on the first storey close alongside the 
movable bridges. The ground floor area serves for 
import goods; the second floor is entirely for 
passenger and staff accommodation ; and the third 
floor is reserved for passengers’ luggage and export 
goods. The arrangements will be clear by reference 
to the cross section (Fig. 22) and the perspective view 
in Fig. 23. The facade of the gare maritime, which is 
constructed entirely of reinforced concrete, is broken 
by long horizontal panels of glazing and by a series 
of vertical glazed panels arranged in saw-tooth 
manner. The architectural effect will be completed 
by a tower 78m. in height. The crane equipment, 
which is now being erected, includes a series of electric 
cranes lifting loads of 1} tons mounted on a platform 
at the front of the main building, which will operate 
in conjunction with ships’ derricks, as shown in 
Fig. 22. There will be, in addition, electric travelling 
cranes of 5 tons capacity and two traversing passenger 
bridges operated by electric cranes. It is expected 
that the gare maritime will be ready for use at the 
end of this year or early in 1934. 
Cost oF Qual suR VOUTES. 

The cost of the 500m. of quay at present day 
prices is 50 million francs, of which 33 million frances 
represent the work as originally planned and 17 
million francs the cost of the reinforced concrete 
relieving platform. The cost per lineal metre of the 
quay structure is 100,000f. These sums do not 
include the lay-out of the wharf surface, dredging, 
railway tracks, cranes, nor the sheds and buildings. 


WESTERLY EXTENSION OF JOANNES-COUVERT Quay. 


The westerly extension of the original Joannés- 
Couvert Quay, 175m. in length, completed early in 
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are provided in this shed for conveying passengers 
from the railway platforms to the access passages 
which lead to the quay front and the movable bridges 
for landing and embarkation. At the back of the 


CONSTRUCTION 


the present year, links up that quay with the Oblique 
Quay belonging to the Compagnie Industrielle 
Maritime. A design entirely different from those 
previously described has been adopted for this work, 
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experience having demonstrated certain disadvan- 
tages of the large arches and discontinuous founda- 
tions in a structure exposed to an appreciable amount 
of settlement and not provided with a joint at each 
section. In order to obtain a more economical struc- 
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grounded on a prepared foreshore bed. Floating to 
the site was carried out at high water of spring tides 
and sinking by compressed air started at level —2 m. 
and was continued down to a bed of gravel at level 
-17-0m. The caissons above the working chamber 


Total Length 175 m. 
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FIG. 25--WESTERN EXTENSION OF JOANNES-COUVERT QUAY AND HALF ELEVATION OF CAISSON 


ture than a solid quay, hollow reinforced concrete 
caissons were adopted (Figs. 25 and 26). These were 
filled with sand after sinking and each is formed with 
a rear counterweight partially balancing the thrust 
of the soil behind tending to overturn the structure. 
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FiG. 26--SECTIONAL PLAN OF CAISSON 


The drainage of the ground behind the wall is also 
ensured at low tide. A view of the 175 m. extension 
is shown in Fig. 27. 





The caissons were sunk by compressed air; the 


are hollow, the front partition being 1-2 m. thick and 
that at the back 1-4m.; transverse partitions are 
3m. in thickness. Each caisson has two cells of 
rectangular section, 5-25m. by 6°4m., which were 
gradually filled during the sinking with sand from the 
spoil extracted from the working chamber. The width 
of the wall above the roof of the working chamber is 
reduced from 10m. to 9-1m. The front wall par- 
tition of the caisson finishes at the level —2-0 m., but 
the rear partition is carried up to level +1-0m. The 
transverse partitions are carried up still higher, as 
shown in Fig. 25, and on them rests a lintel of rein- 
forced concrete, 1-1 m. thick, prolonged at the back 
of the wall by a reinforced concrete console pro- 
jecting 6m. This lintel carries at its front edge a 
dwarf quay wall of concrete faced with masonry and 
the weight of the filling behind the wall is carried by 
the lintel and console or cantilever, the weight of 
which and of the overburden constitute the counter- 
weight opposing the overthrow of the quay. Below 
the lintel there is free passage from front to back of 
the caisson above the levels of the front and rear 
partitions and the sand filling. The filling behind the 
wall is retained by a talus of stone rip-rap and large 
gravel extending from the top of the rear partition 
wall to the underside of the cantilever. This talus 
and apertures in the upper part of the rear 
partition provide for drainage which eliminates all 











FiG. 27—WESTERN EXTENSION 


base of each is 10 m. in width from back to front and 
16-5m. in length. . The caissons are of reinforced 
concrete throughout ; they are recessed on their end 
faces for jointing and were built ashore. On com- 
pletion they were floated, towed to the site and 


OF JOANNES-COUVERT QUAY 


hydrostatic pressure in the upper part of the wall. 

The design of the quay wall provides for a super 
load of 4 tons per square metre on the wharf surface, 
and the intensity of pressure on the foundation at the 
front edge of the caissons is 8-89 kilos. per square 





centimetre. The average intensity of pressure over 
the whole foundation is 4 kilos. per square centimetre. 
The estimated cost of the quay, excluding quay 
surfacing, equipment, &c., is 85,000f. per lineal metre. 

The design of this quay wall is of particular interest ; 
it embodies the same principle as that employed 
in the design of the quais-chaises, built, during 
recent years in several Mediterranean ports and at 
Casablanea by French engineers, of precast concrete 
blocks some of which overhang at the back of the 
wall and thus constitute a counterweight opposing 
the overturning of the structure. It will be noted 
that the cost of the quay wall per unit of length is 
materially less than that of either of the types 
hitherto described, though it is more than the unit 
cost of the openwork quays of the C.I.M., which 
we shall describe in the next article. 

(To be continued.) 
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By H. E. Kearsty, A.C.W.A. 
1933. 


Standard Costs. 
London: Sir Isaac Pitman and Sons, Ltd. 


Price 7s. 6d. net. 


OnE of the harshest criticisms of the modern cost 
accountant is that he endeavours to assume control 
of the whole concern, even to the direction of actual 
production, and there is frequently a substratum 
of truth in the contention. By the introduction of 
standard costs an attempt is made to co-ordinate 
the office and the works, in the first case, to build 
up in a scientific manner a detailed statement of 
what a product should cost, and secondly, to ascertain 
the causes of any excess over that cost. In other 
systems, too often, the actual cost alone is ascer- 
tained, with the result that this is determined too 
late to apply it in a practical manner. 

The author contends that practice must develop 
in the way most suited to individual requirements, 
so long as it conforms to recognised principles, and 
we feel that he is wise in not proposing a definite 
scheme of costing, which is intended to be applicable 
to all industries. He further rightly says that “for 
cost control to be really effective the system of 
accounts must follow the lines of managerial organisa- 
tion.” It is refreshing to read this as the opinion 
of a cost accountant, for too frequently an effort is 
made to adapt the management to a preconceived 
system of cost accounting. 

The comparison of actual costs with estimates 
has for a long time been advanced as one of the 
assets to the management of cost accountancy, 
and it is probably from this comparison that the 
idea of standard costs originated, although, of 
course, a cost standard is by no means the same as 
a cost estimate. 

The standard cost of an article has to be prepared 
as carefully as possible, with due weight allowed to 
each contributory factor, and once established all 
production must be related to it, and excesses duly 
investigated with a view to maintaining the standard 
on subsequent orders. Mr. Kearsey does not 
endeavour to explain how the different items incident 
to the whole cost are deduced, but he does claim to 
set out what these items are, and the relation they 
bear to the whole problem; this he has done care- 
fully and thoroughly. But there is a great deal of 
“spade work” necessary, before any manufacturer 
can hope to establish a standard cost, and in the book 
before us we are given a clear conception of the 
requirements. : 

Chapters I. and II. are devoted respectively to 
the general principles, and to the technique, while 
Chapter III. discusses the question of cost variation, 
showing the distribution of control among the 
different branches, with the idea of cost control being 
built round the system of managerial organisation, 
so that the location, cause, and responsibility for 
excesses can readily be exposed. In Chapters IV., 
V., and VI. the subject of cost standards is developed, 
a chapter being devoted to each of the three main 
items which are included in the cost of any product 
—labour, material, and overhead. Each item is 
carefully broken down into components, and the 
distribution of service costs clearly indicated. The 
next three chapters (VII., VIII., [X.) consider the 
cost control of labour, material, and production 
generally, with an investigation in some detail of 
the causes of excess cost. 

A separate chapter (X.) is devoted to the cost 
control of the supply of services, a very difficult 
problem, and one which requires the closest co-opera- 
tion between the cost department and the works 
management. For example, it is an easy matter 
to rule that the maintenance manager must keep 
his expenditure within the budgeted cost, but it is 
very difficult to comply with such an instruction 
and yet, at the same time, render efficient service. 
Again, the distribution of service cost in an equitable 
manner is a problem in itself, too often handled 
arbitrarily, which in effect precludes the establish- 
ment of a genuine standard cost. We are sure the 
author appreciates the difficulty, but he does not 
attempt any elucidation. 

In Chapter XI. sales cost standards and control 
are carefully examined, while in the last chapter (XIL.) 
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methods of summarisation of cost are suggested, 
and typical forms on which to make cost statements, 
with a view to the ready analysis of excesses, are 
illustrated. If these are used intelligently much 
good will result. Similarly, the profit analysis state- 
ment is simple and speaks for itself. 

As the author frankly claims that the aim of his 
book is only to explain and illustrate modern ten- 
dencies in the practice of costing, we can hardly 
criticise him for not suggesting a skeleton system 
which might be modified to suit the needs of a works 
which proposed to introduce standard costs, but we 
feel he might at least have indicated where such 
information was available. 

Mr. Kearsey has not mentioned a safeguard which 
is essential for the application of standard costs to 
preve successful, and that is the necessity for the 
periodical review of such standards, to ensure their 
revision in the light of development, improvements in 
methods, &c. They should never be regarded as 
the last word in production. 

Again, he obviously has in mind factories or works 
which are engaged in one or more staple products, 
and he somewhat ignores those concerns which 
might aptly be described as ‘ jobbing ”’ engineering 
works, of which there are large numbers throughout 
the country. Would he advocate the use of cost 
standards for undertakings of this nature? From 
a perusal of his book we cannot say. 

Altogether we feel he has succeeded in ‘*‘ provoking 
thought along certain specified lines,’ but we are 
of opinion that in his desire to avoid reference to 
specific industries, and to remain in the abstract, 
he has been compelled to omit a good deal that 
might have helped to throw further light on an 
important subject. 


Charles Parsons. By Rotto APPLEYARD. London : 

Constable and Co., Ltd. Price 15s. net. 1933. 

It rarely happens that good biographies are written 
until some years have elapsed after the death of their 
heroes, and it is probable that several decades will 
pass before a satisfying life of Sir Charles Parsons 
appears. As far as it is possible for the present 
generation to see, he was not a good subject for a 
biography. There is no evidence so far that he left 
much record of himself in his correspondence, and, 
being of a naturally retiring nature, he rarely 
expressed his views on matters of large general 
interest in public speeches. He delivered several 
presidential addresses and wrote many papers, but 
they nearly all turned upon his great invention and 
its progress, were frequently written conjointly 
with members of his technical staff, and were severely 
technical. 

Hence, when Mr. Appleyard sat down to write 
the present biography he must have found himself 
faced with much less of what we may call human 
material than is usually available to a biographer. 
Indeed, we have heard it said that Parsons’ life was 
his work, and that there was nothing else to write 
about. We do not accept that view. Sir Charles 
had a very distinct personality, and one regret of 
all who read this biography will be that it fails to 
bring it out, to make the man live before our eyes; 
which is one of the duties of a biography. As we 
have suggested, we do not hold Mr. Appleyard entirely 
responsible for that defect, and we doubt that 
it will be made good by any biographer of this 
generation. 

What the author has done is to present the reader 
with a very condensed history of the development of 
the steam turbine, ashore and afloat, and with brief 
accounts of other matters in which Parsons was 
interested—the making of diamonds, optical glass, 
the famous 12-mile bore-hole, and the Auxetophone. 
About the last-named the general public knows 
very little, and we are thankful for the illustrated 
description which Mr. Appleyard now gives. The 
Auxetophone—one may now be seen in the 
Science Museum—was an _ air-operated device 
for magnifying the volume of sound produced by 
musical instruments. It could, for example, be 
attached to a single violin and make it sound like 
many. Sir Henry Wood, who took great interest 
in it, believed that it would be the salvation of 
provincial orchestras, in which the strings were 
usually outweighed by the wood-wind. He speaks 
in a letter to Parsons of the possibility of producing 
with its help a well-balanced rendering of Wagner 
with a small orchestra. Whether or not means of 
that kind will ever have the general approval of 
conductors we cannot say, but in any case the wire- 
less valve has put the Auxetophone out of court, 
and unless some special application is found for it, it 
will remain no more than a curio of a great engineer 
and inventor. There is, however, one aspect of it 
that is worth observing. Parsons was, perhaps, 
never happier than when he was making something 
with his own hands, and he must have spent many 
delightful hours fiddling—the pun may be excused— 
with the instrument before he brought it to a state 
of perfection which could secure the approval of a 
great musician. 

It is scarcely necessary to say more about this 
volume. In spite of its shortcomings it will, as the 
first full-dress biography of an engineer who takes his 
place beside Watt and Trevithick, be welcomed both 
by the general reader and by the engineer. 





The Grimsby Ice Factory. 


INTRODUCTION. 

T is now twenty-three years since we last made 
reference to the ice-making plant of the Grimsby 
Ice Company, which is employed almost exclusively 
in supplying the trawlers of that port. The occasion 
was the starting of a new ammonia compressor, 
which at that time was considered of phenomenal 
size and economy. It was capable of making 200 tons 
of ice a day, and in our description—see THE ENGI- 
NEER, February 18th, 1910-—-we gave the steam con- 
sumption as being 9-56 Ib. per I.H.P. per hour, which 
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DIAGRAM OF OPERATIONS 


resulted in the production of 5-12 lb. of ice for every 
pound of steam consumed. The machine was a 
vertical cross-compound steam engine by Cole, 
Marchent, and Morley, driving a horizontal compressor 
by the Linde British Refrigeration Company. It, in 
combination with four other smaller and older 
machines, gave the factory a maximum output of 
720 tons a day. 

All this plant has recently been dismantled, and its 
place taken by the four electrically driven com- 
pressors, which are the subject of illustrations on 
page 602. Although these machines occupy only 
approximately the same space as the 200-ton set, 
as will be seen from the dotted outlines in the plan 


Om FIRED BOILER 


view of the works, they are capable of a combined 
output of 1100 tons a day, and are far more econo- 
mical than the old plant. The change has also made 
available for other purposes all the space formerly 
occupied by the four compressors and the boilers. 
It is noteworthy that the change has been effected 
without checking in any way the delivery of ice, as 
it was possible as soon as the first of the new units 
had been erected to start dismantling the old vertical 
set. 








It is now just about twelve months since the new 
plant was completed and it has been in commission 
ever since, so that a good opportunity has been 
afforded for determining its performance, and the 
anniversary was made the occasion last week of a 
visit by a number of engineers and consumers, who 
were the guests of the Grimsby Ice Company, J. and 
E. Hall, Ltd., of Dartford (who made the compres- 
sors), and the Metropolitan-Vickers Electrical Com- 
pany, Ltd., of Manchester (which supplied all the 
electrical machinery). 


PRINCIPLE OF OPERATION. 


The principle of the ammonia compression system 
of refrigeration is, of course, familiar to our readers, 
but in view of some modifications which have been 
adopted in the present case, on account of the total 
absence. of steam in the factory, it may be as well to 
make some reference to the diagram of operation 
which we reproduce on page 598. 

The ice is made in cans of light sheet metal, which 
are immersed in tanks of cold brine until they are 
frozen solid. The cans are then lifted out and dipped 
in hot water for a few minutes, to thaw a thin film 
and free the ice, so that it can be tipped out of the 
can. Originally this hot water was provided by taking 
steam from the boilers, but this supply is no longer 
available. Instead, the heat of compression of the 
ammonia is utilised. 

On reference to the diagram it will be seen that the 
compressor A delivers the gas, which is naturally 
heated by compression, to a cooler B. Water is 
circulated through this cooler and is used in the 
thawing tanks, as will be explained later. The cooled 
gas passes on to an oil separator C, from which any 
oil which may have been carried over by the gas is 
drained back into the crank case of the compressor. 
The gas then goes to the condenser D and is liquefied. 
The liquid flows into the separator F, where the level 
is maintained by the float valve H. The liquid is 
drawn off by the pump G and forced through the coils 
of the brine tank. The liquid takes heat out of the 
brine, evaporates, and is returned to the compressor 
through the separator. The object of the separator 
is, of course, to prevent any partially evaporated 
liquid from finding its way into the compressor, where 
it would impair the efficiency, just as does water in a 
steam engine cylinder. The circulating water for 
the cooler B flows down to the thawing tank K and 
overflows to the sump L, whence it is returned to the 
cooler by the pump M. Should the immediate demand 
for ice be such that very little was being passed 





BOREHOLE PUMP AND CONTROLLER 


through the thawing tank, the temperature of the 
cooling water would rise, and the cooler would become 
undesirably hot, so an,atmospheric cooler J is pro- 
vided for use in such circumstances to keep down the 
temperature of the water. This arrangement is, 
however, seldom required. On the other hand, in 
the event of the cooler being out of commission, hot 
water ean be supplied by a small oil-fired boiler, of 
which we give an illustration. It was made of part 
of the dismantled economiser. 
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The compressors, of which we give a cross section 
below, are of J. and E, Hall’s standard vertical type, 
with suction and delivery valves of the ring plate type. 
They have cylinders 164in. bore by 15in. stroke, and 
run at 250 revolutions per minute, The delivery 
pressure ranges from 100 lb. to 180 lb, per square 
inch, according to the temperature of the cooling 
water. Should the cylinder be subjected to excessive 
pressure through liquid. ammonia finding its way 





The oil circulates round the system and does not 
appear to need appreciable renovation. It is naturally 
of a quality that will withstand large temperature 
changes.. Some of the oil is, however, inevitably 
carried away with the compressed gas. This oil is 
entrapped in the separator already mentioned, and 
is led back to the compressor. It is naturally 
under the same pressure as the compressed gas, and, 
were a free passage allowed for it between the sepa- 

















has been reduced to about 1 in 350, and no distress 
is experienced by the motors and electric mains, even 
when all the machines are running. 

Each of the compressors is driven by a 600 H.P. 
Metro-Vick synchronous induction motor designed 
for a 0-9 leading power factor. The supply from the 
local mains is three-phase 50-cycle at 6300 volts. 
The main motors are controlled by liquid starters, 
which are motor operated and fitted with short- 
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ARRANGEMENT OF GRIMSBY ICE FACTORY IN PLAN AND ELEVATION 


in, a safety head, which is held down by powerful 
springs, lifts and eases the pressure. This head 
is interconnected with the switch gear of the driving 
motor and shuts down the machine. It is noteworthy 
that although the crank case is normally only 
subject to the suction pressure it is made strong 
enough to withstand the delivery pressure, so that 
should liquid ammonia accumulate in it with the 
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rator and the crank case, the latter would be liable 
to receive the delivery pressure, while compressed gas 
might be by-passed round the machine. So there is 
arranged a trapping device driven off the crank shaft. 

What might be described as a plug cock with a blind 
port is arranged in the return oil circuit, and is driven, 
quite slowly, by a worm gear, see drawing, p. 598. When 
the port faces the inlet for the return oil, it is free to take 
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circuiting switches. There is a variety of automatic 
arrangements for safeguarding the operation of the 
plant, including one in which the compressors are all 
shut down by a combination of Bourdon tube and 
mercury contacts should the pressure in the ammonia 
delivery pipe exceed a safe limit. It should be 
remembered in this connection that there is about 
100 tons of ammonia in circulation in the plant, and 
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ELEVATION AND CROSS-SECTION OF FOUR CYLINDER AMMONIA COMPRESSOR: 


machine standing, there is no danger through the 
development of abnormal pressure. 

The lubrication of the bearings is effected through 
duets drilled in the crank shaft and the connecting- 
rods. That is to say, each of the main bearings is 
supplied with oil under pressure from the oil pump. 
The oil finds its way to the crank pin and gudgeon in 
turn. We were interested to observe that the makers’ 
practice is to be chary in the cutting of oil grooves 
in the brasses, and thet such as are made are more or 
less circumferential, with a slight helical tendency. 





a charge of oil, which, at the next half revolution, 
is passed to the crank case ; but there is never any 
through connection between the two sides of the plug 
cock. In the event of there being no oil to return, 
the utmost high-pressure gas which can be by-passed 
is that contained in the blind port of the cock. 

It will be noticed, in both the half-tone and line 
engravings, that a substantial fly-wheel has been 
interposed between the compressor and its motor, in 
consequence of the aechantee cyclic variation in the 
speed of the compressor. In this way the variation 





should it be accidentally released the result might 
be disastrous. Nevertheless, throughout our tour 
of the factory we only once smelt a faint odour of the 
gas, and that was at a point where it was deliberately 
expected. We believe that this result has been 
largely attained by the use of electrically welded 
joints in the piping system in the place of bolted 
joints. Again, for the lange pipes, some of which 
range up to 16in. in diameter, that may have to be 
occasionally shut off, the place of valves has been 
taken by blank flanges. These blanks are always 
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ready to be slipped in place-—-and make really 
effective seals. 
THE CONDENSERS. 

The condensers for converting the compressed 
ammonia gas into liquid are arranged on the roof of 
the factory, some 60ft. above the dock level, and 
comprise simple hairpin banks of steel pipe over which 
the dock water is trickled, so that there is a certain 
amount of evaporative cooling effect. We noticed 
that the trickle of water was provided bya longitudinal 
slit in the top face of the horizontal distributing pipe 
and that the incidence of the distribution was effected 
by driving wooden wedges into this slit where water 
was not wanted. We also noticed that dock water is 
liable to leave a heavy deposit in the trays beneath 
that collect the return water. These condensers form 
a considerable load on the roof of the buildings, but 
must obviously be placed in a conspicuous position 
to catch the breeze. The circulating water is provided 
by three Mather and Platt centrifugal pumps, each 











Liquip PUMPS 


of 108,000 gallons per hour capacity, driven by 
50 H.P. motors. 
WaTER SUPPLY. 

The supply of pure water for conversion into ice 
is derived from two bore-holes beneath the engine- 
room, which go down to a depth of 175ft. There are 
two Sulzer submerged multi-stage pumps driven by 
32 H.P. motors at the floor level, and they deliver 
into a tank on the roof. This water is supplied to the 
freezing tanks by a system of troughing at the ends 
of the brine tanks. 

The trough runs right across the tank and is divided 
up into a number of compartments corresponding to 
the number of cans in a row. Water is flooded into 
the trough and overflows from one compartment into 
the next, so that each contains the correct amount for 
filling one can. Connected with the bottom of each 
compartment there is a flexible pipe, which can be 
raised to prevent the outlet of water, or lowered to 
fill the can beneath. The cans are supported in light 
frameworks which run on rollers on the sides of the 
tanks and are propelled forward, after they are filled, 
by screw-operated pushers. These pushers are elec- 
trically driven and have automatic arrangements 
that reverse and draw back the screw as soon as a 
stroke has been completed. The next row of cans 
then pushes forward that which has already been 
filled and started along the tank. It takes about 
twenty-seven hours for a row of cans to pass from 
one end to the other. 

The brine in the tank is chilled by the ammonia 
coils that we have referred to in connection with the 
working diagram. These coils are arranged behind 
a partition in the side of the tank and the brine is 
circulated by means of propeller pumps, so that there 
is a free interchange of heat between it and the fresh 
water in the cans. 


The frozen cans are lifted out, row by row, at the 


Wee k e ending 

Ave rage ev: aporation temperature, deg. Fah. 

Average condensation temperature, deg. Fah... 

Total ice made per week, tons ; on 

Total kilowatts consumed per week . 

Total kilowatts per ton, including ice 
crushing, &c., ice tipped on the platform 


handling, 


delivery end of the tank by an electric crane and 
transferred to the thawing tank, which is just wide 
enough to take one row. As soon as they have 

thawe ‘d enough to free the ice they are lifted again 
and put in a cradle which tips over and shoots the 
cakes of ice on to the floor. The cans are picked up 
again by the crane and returned to the other end of 
the tank for refilling and a repetition of the process. 





| Ape. 24 


2,304 
| 65,770 





The crane is manipulated by a man walking along 
beneath and he has a push button arrangement for 
controlling the gear that advances the cans in the 
process of freezing. There are six freezing tanks, 
containing in all 6606 cans of 2 2 ewt. each, and 3240 
cans of 2} cwt. each. 

The ice is produced in rectangular slabs of about 
2 ewt. each and is picked up by elevators that deliver 
it to the top end of a chute that runs down to the 
trawler berths in the dock. There are several loading 
stations and at each there is a crusher, which breaks 
up the slabs into a convenient sise for packing into 
the ship’s hold. There are also two crushers at the 
factory which can be used for supplying ice in barrels 
for distant delivery. 

There are three electrical feeders to the factory 
arranged on the ring main principle, a supply being 
available from the Grimsby generating station and 
also from the Freeman-street and Riby-street sub- 
stations, thus ensuring continuity of incoming supply. 
A new sub-station has been established at the factory 
itself with panels for use when the inevitable develop- 
ment of electrification on the docks makes additional 
distribution facilities necessary. The metal-clad 
switchgear in the sub-station is by Reyrolles, of 
Hebburn-on-Tyne, and the switches for the com- 
pressor motors form part of this board. 

Two main transformers of 500 kVA capacity, 
oil filled, three-phase, 50 periods, 6300/415 volts, 
indoor core type are installed, and each is capable of 
supplying a total ultimate load of approximately 
700 H.P. of motors, the rating having been based on 
a load factor of 60 per cent., allowing for standby 
services and intermittent operation. The trans- 


formers are designed for parallel operation if required, 
but are normally intended each for full-load duty, 
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RETURNED OIL TRAPPING DEVICE 


one always being available as spare. Having regard 
to the damp conditions generally existing in an ice 
factory, the lighting voltage was kept down to a 
minimum, 110 volts A.C. being decided upon. For 
this service two 20 kVA oil-filled indoor core type 
transformers are used. 

In March, 1932, a trial was conducted over a period 
of ten days, using the first compressor installed and 
Nos. 1, 2, and 5 ice tanks. Throughout the whole 
period ice was lifted at a constant rate during the 
twenty-four hours, the brine temperatures conse- 
quently remaining steady. The trial was divided 
into two periods :—-(a) One compressor working on 
tanks 1, 2, and 5; (b) one compressor working on 
tanks land 2. The results obtained during these two 


periods are as follows :— 
Period. 


(0) 
5 


69 
342 


Evaporation temperature, deg. Fah.. 

Condensation temperature, deg. Fah.. 

Tons of ice produced per 24 hours 

Total kW per ton—ice tipped on the plat- 
form, including ice nonnne crushing, 
&e. 

Total kW per ton—ice tipped on the plat- 
form, for compressors and auxiliaries 

Kilowatts per ton—ice —_ on imac ses 
compressor only 25-8 26-1 


These figures were taken ees the rate of ice lifting 


32-0 


28-3 28-0 


May 22 | | May 29 June 5 


May I | May 8 | May 15 | 


| ae 11 
83 83 
| 





| 

1l 

76 

| 2,312 
35,663 


ll 
78 
2,070 
| 63,367 


ll 
75 83 

3,333 
113,173 


2,608 2,810 | 2,831 


81.623 | 90,040 | 94.770 


30-6 | 31 
| 


28-39 | -29 32-04 | 


28-5 


was constant, and as such give the true performance 
of the plant ; but perhaps more interesting still will 
be found the table above, which has been taken 
from the company’s logs and gives the record of 
working over a period of eight weeks. Owing to the 
electrical installation not yet being complete it is 
only possible to give the total kilowatt consumption 
and not split the figure up, as is the case with the 





test results when specially calibrated integrating 
wattmeters were fitted in the circuit of every electric 
motor in operation. 

Besides the staff of the contractors for the 
machinery we have to thank Mr. F. A. Fleming, the 
general manager of the Grimsby Ice Company, for 
assistance in the preparation of the foregoing account. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


XTERNAL DEGREES. 


Sir,—If I may trespass on your valuable space as a 
“ semi-layman ”’ with a close practical interest in struc- 
tural engineering, I would like to offer a few remarks on 
your leader of May 12th, in the belief that you wish to 
create no misconception about the matters referred to 
therein. 

In the main, I am in agreement with your remarks, 
especially as regarding ‘‘ University life’ and its indefin- 
able, but real, advantages, perhaps largely derived 
from ‘“ contacts ’’ with those entering other professions ; 
but, as a university graduate (internal), I would suggest 
that very often, through an intimate connection with the 
professors and lecturers, and knowledge of their personal 
“ fancies,’ cramming ‘is often more possible for an 
internal than for an external student, who usually has 
merely a broad syllabus to work to. 

That this is so in engineering schools equally with 
my own, I have the word of one who has taken a high 
degree in that science. 

I would also suggest that your remarks regarding 
the ‘‘ B.A.” degree create an impression that the standard 
required for it is comparatively low, whereas every fair- 
minded graduate should admit this is not so. Arts courses 
often include several science subjects, though the reverse 
is hardly true, and our oldest university grants a B.A. 
degree in those subjects! Hence, many seeking a good 
general education rather fhan a technical training, study 
for Arts courses in preference—and this, I submit, is the 
main reason for this degree being more common—the 
proportion of those passing it to those “‘ sitting” is, in 
the schools of Architecture, for instance, certainly not 
larger than the same ratio for the B.Sc. 

When adequate contro! of laboratory work is effected 
in connection with the external degrees, together with 
insistence on adequate works experience of the right kind, 
this degree will hardly be noticeably inferior to that taken 
‘* internally ’—and one holding it would often be more 
than capable of ‘‘ holding his own ”’ against the average 
university-trained man at any interview. 

If there is any education to be derived from “ mere 
study,” I cannot agree with your correspondent, ‘ M.A. 
Cantab.,” as, from the standpoint of general education, 
this studying to a definite plan must be of great value, 
only slightly inferior to that gained in a lecture theatre. 

June 13th. A.R.1.B.A. 


{It is, we trust, hardly necessary to say that our 
incidental reference to the B.A. was not meant to include 
the B.A. in the Mechanical Science Tripos of Cambridge, 
for example, which is, more or less, on a par with the 
B.Se. of other Universities.—Ep. Tue E.] 


WORK AND LEISURE. 


Srr,—It is difficult to understand why your corre- 
spondent Mr. W. A. Green should be horrified to find 
that the leading engineering paper is facing up to realities, 
and is not afraid to acknowledge that ‘‘ never again will 
the world be able to find profitable employment for all its 
inhabitants.” 

Politicians, journalists, and economists are the last 
people from whom he should expect such a realistic atti- 
tude. They usually invent reasons to account for un- 
employment, and ignore the fact that for the past hundred 
years or more the skill of engineers and scientists has been 
engaged on little else than the production of “ labour- 
saving ” devices and machinery. Why, then, his horror 
at your realisation of their success ? 

I feel sure that Mr. Green is wrong in imputing to you 
the assumption that the economic problem is insoluble. 
He is wrong most definitely in suggesting that the pro- 
blem is “ to set the needy millions to work.” The purpose 
of an economic system is to make goods for consumption, 
not to create work, as he considers, apparently, is the case. 

If Mr. Green would care to study “a fundamental 
mathematical theory of economics,’ may I suggest that 
he should turn his attention to the social credit theory of 
Major C. H. Douglas. Here he will find what he designates 
the world’s need to-day. 


M. JACKLIN. 


West Clandon, Surrey, June 7th. 








THE management of the Birmingham Section of the 
British Industries Fair has negotiated a ninety-nine years’ 
lease of the site at Castle Bromwich, and work is to be put 
in hand immediately for an addition of 24 acres to the 
available floor space. Plans and lay-outs have been 
approved which will ultimately provide an exhibition 
building 1,000,000 square feeé in area, with 500,000 
square feet ‘of letting space. It has, we learn, been decided 
to charge 2s. to trade buyers for admission during the 
duration of the Fair, as in London. 
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A New Arc Welding Transformer. 


—~>— 


IVHE use of A.C, for are welding is not, of course, new. 
Many welding equipments consisting of little more than 
a static transformer have been produced, and although it 
is not difficult to find experts who believe that D.C. 
welding is preferable in practically all cases, the A.C. 
apparatus continues to survive. While it is not our 
intention to discuss the merits and demerits of the two 
systems here, the views expressed by the Oerlikon Com- 
pany in introducing a new arc welding transformer may 
be quoted. Owing to the progress made in the manufac- 
ture of covered electrodes, as used with A.C., this method 
of welding is claimed to be equal to the D.C. system, both 
as regards the strength of joints and their ability to with- 
stand distortion. The same amount of practice on the 
part of operators is said to be needed in both cases, and 
as the A.C. system merely involves the use of a transformer 
instead of a motor generator set, the apparatus is cheaper 
to purchase and is more economical in service. 
The new portable A.C, equipment which the Oerlikon 





time elapses before the re-ignition takes place. Conse- 
quently the point of application of the arc cools down 
more rapidly while the current passes through zero than 
it does with the sinusoidal variation shown at A in Fig. 4. 
The are has a tendency to be interrupted, and in order to 
weld continuously under the conditions shown at B in 
Fig. 4 it is necessary to work with a higher no-load pres- 
sure, which means lower efficiency. With a heavy current 
the arc splutters. The transformer and inductive regulat- 
ing device have a common core consisting of three limbs 
linked by two yokes. The middle limb—II., Fig. 3— 
carries a primary winding A and a secondary winding C 
which feeds the welding circuit. The limb ITI., which 
has several air ducts, carries a winding B with tappings, 
and is connected in series with the primary winding. 
By means of the steps at E, which alter the number of 
effective turns of the winding B, the welding current can 
be regulated in twelve steps within the ranges of 35-190 
ampéres, 50-220 ampéres, 70-270 ampéres, and 100-320 

















FIGs. 1 AND 2--PORTABLE A.C. ARC WELDING EQUIPMENT 


Company has devised is shown in Fig. 1. When it is not 
in use, the telescopic handles can be pushed in, as illus- 
trated in Fig. 2, in which the terminal box is shown open. 
A diagram of connections of the transformer is given in 
Fig. 3. The regulating device in the form of an adjustable 
reactance for stabilising the arc and adjusting the current 
is on the primary side of the transformer. The current 
it carries is therefore smaller than it would be if it were 
on the secondary side. Each time the current passes 
through zero the reactance causes the pressure to rise 
immediately to the value required for re-ignition, and is 
said to maintain the are steady. During welding the arc 
pressure is about 20-30 volts, according to the kind of 
electrode in use, and its distance from the work. It is 
practically independent of the current. As long as the 
current is flowing in one direction, the makers explain, the 
pressure across the are remains constant, and the 
difference between the sinusoidal supply pressure and 
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FiG. 3--TRANSFORMER CONNECTIONS 


the constant are pressure, referred to the primary side 
of the transformer, is absorbed by the reactance in the 
circuit. This means that the are pressure is nearly 
rectangular in shape, while the current itself is practically 
sinusoidal, like the supply pressure. When the are 
is not burning, the voltage drop in the reactance is, of 
course, zero, and the pressure between the electrode and 
work rises to 60 or 70 volts. The oscillogram A, Fig. 4, 
was taken during the process of welding with the new 
transformer, and shows the variation of current i with 
time, and that of the arc pressure U6. The makers of 
the apparatus direct attention to the manner in which the 
current passes through the zero point, and alters its sign. 
Even when the electrode is not held steady the welding 
current is said to remain practically constant. The 
oscillogram B, Fig. 4, shows what happens when an ohmic 
resistance is employed instead of an adjustable reactance. 
Shortly after the arc is extinguished the transformer pres- 
sure passes through zero and the arc remains extinguished 
until the transformer pressure, which increases sinusoidally 
from zero, reaches the value required for the re-ignition of 
the are. Each time the current drops to zero, a certain 





ampéres, according to the size of the transformer. The 
winding, termed the exciting winding on the limb L., is 
connected in parallel with the windings A and B, and is 
fed from the supply. Under no-load conditions the excita- 
tion winding produces a no-load flux in the limbs I. and IT., 
and this flux produces a pressure in the secondary winding 
of about 64 volts between the terminals 8 and 9. As, owing 
to the air gaps in the limb ITI., only a small part of the 
no-load flux of the excitation winding passes through the 
turns of the winding B, the no-load secondary pressure is 
practically independent of the position of the switch E, 
and the operator is not liable to be subjected to a high- 
pressure no-load shock. 

The smallest transformer has a third terminal 10, 
which gives a no-load pressure of about 78 volts for weld- 




















Fic. 4—OSCILLOGRAM'. RECORDS 


ing with very thin electrodes. Under load conditions, 
when the secondary winding is short-circuited by the arc, 
the secondary ampére turns are compensated by the sum 
of the ampére turns of the primary and excitation wind- 
ing, and on account of the heavy magnetic leakage between 
the excitation and primary winding the load current of the 
former is very small, the ampére turns of the secondary C 
being compensated by the primary concentric to it. The 
makers also explain that under full lead conditions the 
magnetic pressure between the yokes is practically zero, 
and the leakage fluxes from yoke to yoke, as encountered 
in transformers regulated by means of a magnetic shunt, 
are avoided. 

As the regulating winding works in the same way as a 
choking coil, the greater the number of turns in use, the 
larger the reactance, and the smaller the welding current. 





But as soon as the reactance of this coil has to be con- 
sidered in relation to the leakage reactance between the 
exciting winding and the secondary winding, the excita- 
tion winding takes over a considerable part of the load. 
The compensation of the secondary ampére turns by the 
primary ampére turns is no longer complete, and there is 
a small leakage flux between the yokes. 

The transformer can be connected to systems operating 
at 220, 250, 380, or 500 volts, by means of the tappings 
2 to 5 on the winding D. A bank of condensers G serve to 
compensate the wattless current of the transformer, and 
it is said that when welding with the rated current the 
kVA input is practically the same as under no-load con- 
ditions. With an average transformer for welding with 
currents from 50 to 220 ampéres, the power factor is 
about 0-85 under full-load conditions. It will be noted 
that although the arc pressure curve differs considerably 
from a gine curve, the welding current is practically sinu- 
soidal. But the welding current presents harmonics. 
The magnetic leakage conditions of a welding trans- 
former with condenser can be such that’ the higher har- 
monies of the load current give rise to higher harmonics 
of the condenser current. The leakage conditions of the 
welding transformer under consideration, however, are 
claimed to be favourable in this respect, the reaction of the 
load currents on the condenser circuit being limited. The 
upper curve U, Fig. 5, represents the pressure wave of a 
380-volt system ; the middle curve the condenser current, 
when no welding is being done; and the bottom curve 





FIG. 5—PRESSURE AND CURRENT OSCILLOGRAMS 


the condenser current when welding with a current of 
160 ampéres. It will be seen that there is no difference 
of importance between the middle and bottom curves, 
and it is said to be unnecessary to take special precau- 
tions to protect the condenser against the higher har- 
monics. 

The principal advantages claimed for this welding trans- 
former are :—(1) The arc is very stable; (2) the no-load 
pressure is not high and dangerous; (3) as the choking 
coil is on the H.T. side, it is composed of wire of small 
section, and the additional copper losses caused by 
magnetic leakage are limited; (4) the efficiency of the 
apparatus is higher than that of a transformer regulated 
by means of a magnetic shunt without a winding ; and (5) 
as the step switch is on the primary side, it only carries 
the relatively small primary current, and it is therefore 
light and reliable. 








THe Great Orme tramway undertaking, Llandudno, 
which is a private concern, is to be compulsorily wound 
up. As we recorded herein on September 2nd last. there 
was a fatal accident on the line, caused by the failure of a 
coupling when descending the steepest portion of the 
tramway. The circumstances were inquired into, on 
behalf of the Ministry of Transport, by Colonel Anderson, 
whose report was noted on page 141 of our issue of 
February 10th. The present legal proceedings are the 
result of the company failing to comply with judgment 
for £1000 and costs in favour of an injured passenger ; 
the insurance company are said to have repudiated 
liability on the ground that the company, according 
to the official report to the Ministry of Transport, 
failed to observe statutory regulations by the non- 
provision of an automatic brake. At a meeting on 
June 7th, when it was decided to wind up the company, 
the solicitor said that the directors had been endeavouring 
to procure an efficient automatic brake and that they had 
now succeeded. It was found, however, that adjustments 
were necessary and it had not been possible to get these 
tested in time for the proposed opening of the tramway 
at Whitsuntide. The serving of the writ has stopped 
the work. 


Ir is fairly safe to say that all travellers by rail know 
that the last vehicle on every train carries a lamp at the 
back, which, when illuminated, gives a red light. It is 
known as a tail-lamp, and, when travelling, signifies that 
the train is complete, i.e., that no vehicles have broken 
loose on the journey. Now that all passenger trains have 
automatic continuous brakes, the tail-lamp is not so neces- 
sary for that purpose, because the accidental separation 
of the couplings would part the brake pipes so destroying 
the vacuum and applying the brakes on both portions 
automatically. Tail-lamps continue, however, to be 
used on passenger trains, mainly because they protect at 
night trains standing in stations and partly to have a 
tail-lamp on all trains. At one time all trains had two 
further lamps. They were fixed, though, at the sides, 
having a white light in front and a red light behind. 
Their purpose was to tell enginemen that the whole of 
the train was following, but, again, that became unneces 
sary on passenger trains when automatic brakes were 
adopted. Gradually, then, side lamps were withdrawn 
from passenger trains—with a resultant economy in 
lamps, oil and labour handling, cleaning, and oiling 
the lamps—except on the Great Western. That company, 
however, after having been alone in this respect for nearly 
forty years, withdrew side lights from passenger trains 
as from June Ist. ° 
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L.N.E.R Welded Wagon Underframes. 


apnea — 


NHE following notes and particulars of an experimental 
welded wagon underframe have been sent to us by 
Mr. H. N. Gresley, C.M.E., L.N.E.R.: 

Since the introduction of the steel-framed wagon in this 
country the generally aecepted practice has been to join 
the various members forming the frame by means of 
rivets and suitably shaped knees. This procedure has 
proved satisfactory, and is still in general use. One of the 
chief advantages of this method is the ease with which 
the joints may be broken and remade when it is necessary 
to remove defective members for repairs or renewals. 

The accompanying drawing, Fig. 2, shows the arrange- 
ment of the steel underframe which has been standardised 
for all types of goods wagons in this country. The whole 
of the main and subsidiary members are of channel section 


to assembly. Owing to the absence of all jointing knees, 
the number of holes to be drilled was considerably reduced, 
the number actually required being 170, as compared with 
800 in the standard riveted frame. Of these 170 holes a 
large proportion is necessary for the holding-down bolts 
for the floor boards, whilst the remainder are required for 
securing the body stanchions, the side door check springs, 
the axle guards and the brake hanger brackets. The 
holes for the buffing gear in the headstocks and buffer 
trimmers, and the draw-bar holes through the head- 
stocks and cross bars are included. 

In the absence of an assembly jig suitable for a welded 
frame, it was necessary to commence erection by setting 





out the solebars and headstocks in their correct relative 
positions on trestles. These members were carefully 
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Fic. 1—WELDED UNDERFRAME 


steel, Yin. by 3}jin. by jgin., built up in the manner 
just described. The rivets and knees necessary to 
this method of construction represent so much added 
weight to the frame, whilst the manufacturing costs are 
comparatively high on account of the variety of operations 
required prior to the actual riveting of the frame. This 
preparatory work involves the jigging and drilling of all 
frame members and knees, the manufacture of the knees 
in the smithy, and the final assembly of the various units, 
either by temporary bolts or by means of a suitable jig, 
if the number of frames to be built warrant the cost of 
the latter. 

With a view to overcoming some of these objections, 
an experimental 12 ton standard high-sided goods wagon, 





squared up and the top and bottom flanges secured by 
“tack welding ’’ at the four corners. After this the 
draw-bar plates were welded to the faces of the head- 
stocks, and the trunnions fixed in position by bolting 
through the draw bar holes, which had been previously 
cut out by the oxy-acetylene burner. 

The structure was next lifted into position on stands 
enabling it to be rotated on the trunnions. By this means 
it was possible to “ gravity ” weld all joints in the hori- 
zontal plane. The remaining members, consisting of 
cross bars, diagonals, buffer trimmers, and diagonal stays, 
were then arranged in the above order in the frame, and 
“tack welded,” after which all joints were built up with 





welding wire to the required thicknesses. It should here 
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Fic. 2—RIVETED 


plates were found to be superfluous, the welded joints 
securing the unreinforced buffer trimmer proving suffi- 
ciently strong. 

The remaining items to be welded to the frame were the 
bearing spring shoes and stops, the brackets for the brake 
lever guards and brake block hangers, the centre body 
bracket, the body gusset plates, the draw-bar cradle 
carriers and the horse hooks. Particular care was taken 
in welding up these details to guard against the necessity 
for renewal in traffic. Following this the wagon was built 
up in the usual way, all details requiring ready removal, 
such as axle guards, end and body stanchions, &c., being 
bolted in position, 

To determine the efficiency of the welded structure, it 
was decided to subject the completed wagon to the most 
severe shunt that it would be likely to encounter when in 
service. For this purpose a section of line was selected 
having a slight curve and falling gradient. A suitable 
stop was provided at the end of this road by means of 
seven empty coupled wagons, all of which were braked 
and spragged. The experimental wagon, after being loaded 
with a movable load of 5 tons, was coupled in front of a 
train of six loaded wagons and fly-shunted into this stop 
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UNDERFRAME 


at varying speeds. ‘These were checked by the time 
required to cover a measured distance from the end of the 
wagon forming this “‘ stop.”” Two shunts were first made, 
one at 4 m.p.h. and one at 12 m.p.h., without any effect 
on the wagon under test. A third shunt was then made 
at a speed of 17 m.p.h., resulting in damage to a number of 
wagons in the train. The seven shunted wagons weighed 
77 tons, the momentum at the moment of impact being 
1925 foot-tons per second. A careful examination of the 
welded frame after the tests showed that no joints were 
affected, whilst the only defect in the frame generally was 
a cross-corner distortion of approximately tin. 

The resulting saving in weight and labour charges by 
welding are encouraging. The weight of the bare welded 
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FiG. 3—WELDED WAGON UNDERFRAME 


with a steel frame to R.C.H. dimensions, has recently been 
built at the Dukinfield Works of the London and North- 
Eastern Railway, but in place of the riveted joints electric 
arc welding has been employed. Reference to the accom- 
panying drawings, Figs. 1 and 4, and the photograph 
reproduced in Fig. 3, will indicate the general appearance 
of the frame, and the extent to which the welding has been 
carried out. 

The procedure adopted for the construction of the frame 
was as follows :—All members were first cut to correct 
length by high-speed circular saw, and, where necessary, 
the ends were shaped by milling or oxy-acetylene cutting 
to provide a close abutment on both web and flanges of 
the adjoining members. 

The next operation was the drillitg of the sections prior 


be mentioned that the joints were not specially prepared 
in any way to receive the welding. The webs of all sections 
were welded on both sides with a continuous fillet from 
Zin. to lin. wide, whilst the flanges were lightly welded 
on the inside only. 

In the case of the standard riveted frame the buffer 
abutments are considerably reinforced by the solebar 
and diagonal knees. As these are dispensed with on the 
welded frame it was decided, by way of experiment, to 
replace them at one end of the frame only by stiffening 
plates, tin. thick by 74in. wide, shaped to fit between the 
flanges of the buffer trimmers and to bend round and 
joint up to the webs of the solebars and diagonal members. 
These plates were welded into position by a continuous 
fillet round their edges. In the test which followed the 





Fic. 4-WELDED JOINTS 


frame was 1 ton 4 ewt., as compared with 1 ton 9 cwt. 
for a similar riveted frame, a saving of 5 cwt., or approxi- 
mately 17 per cent. on the weight of the riveted frame. 

The work was carried out at the Dukinfield Works of the 
London and North-Eastern Railway Company in con- 
junction with Murex Welding Processes, Ltd., to the 
requirements of Mr. H. N. Gresley, the chief mechanical 
engineer. 








Tv is announced that Workman, Clark, Ltd., have 
received a further order from the Ellerman Lines, Ltd., 
to recondition two more of their steamships, and fit them 
with exhaust steam turbo-electric auxiliary machinery. 
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Railway and Road Matters. 


As the Aberdeen-Euston night express, leaving Crewe 
at 5 a.m, on Sunday last, was running through Rugeley 
Junction, all six coaches were derailed. 

THe Ministry of Transport inquiry into the fatal 
accident of May 25th at Raynes Park, was resumed by 
Colonel Anderson on Monday last. As with the main part 
of his inquiry on May 29th, the evidence was taken in 
private. 

THe Joint Committee, formed from the London 
Passenger Transport Board and the four main line com- 
panies that will come into being on July Ist, will be 
interested in 600 passenger stations and 500,000,000 
passenger journeys a year. 

Part of the scheme for the enlargement of Paddington 
Station is the provision of four platform lines instead of 
two at Bishops-road Station, where the Metropolitan 
Railway joins, The first of the four new platforms was 
brought into use on May 29th. 

WHEN an excursion train from Eccles to Barnstaple 
on Friday morning last emerged from the Severn Tunnel, 
it was found that the restaurant car was on fire. The 
flames éxtended to two other coaches, and all three, after 
being detached, were destroyed. 

Ovr annual Railway Engineering Articles for the last 
two years have made references to the enlar station 
and new station buildings of the Southern ilway at 
Exeter. These are to be formally opened on July Ist, 
when the station will no longer be known as Queen-street, 
but as Exeter Central. 

THE new twin-screw steamship, equipped for conveying 
passengers, cattle, and cargo between Fishguard and 
Waterford, that is being built for the Great Western 
Railway by Cammell Laird and Co., Ltd., will be coal- 
fired, using Erith Roe mechanical stokers, which, the 
Great Western Railway Magazine observes, will be a 
distinet innovation as far as that company is concerned. 


MATTERS as to the combination of the railways of the 
United States into three groups, about which President 
Roosevelt was, we stated herein on May 19th, wishful 
to take drastic action, are now to move more slowly than 
was threatened. A ‘“ Federal co-ordinator ”’ has, instead, 
been appointed who is to prepare a permanent, compre- 
hensive, national transportation policy for submission to 
the 1934 session of Congress. 

AFTER forty-nine years’ service, first with the London, 
Brighton and South Coast, and then with its successor, 
the Southern Railway, Mr. R. W. Dewdney, the divisional 
marine manager, also harbour master, Newhaven, has 
retired. He succeeded Captain Morris, and during the 
ten years he has been in charge at Newhaven the popular 
“Worthing” and “ Brighton ”’ have been put on the 
Newhaven-Dieppe service. Mr. Dewdney’s successor 
is Mr. H. K. Payne, his assistant for the last nine years. 


Some useful figures as to the cost of street traffic 
signals were given in the Manchester Guardian of June Ist. 
Reporting a meeting of Salford City Council, it appears 
that Manchester and Salford both were concerned 
over the provision of some street signals on a certain 
road, The former preferred the time-controlled signals, 
whilst the latter wanted the electro-matic. When it was 
found that the Manchester proposals would cost only 
£136 as against £347 for the A a it was decided to install 
the time-controlled. 

Txe Ministry of Transport railway statistics for the 
calendar month of March, and for the four weeks ended 
March 25th, show that, although they compared with the 
period of 1932 which contained Easter, there was a 
decrease of only 1-2 per cent. in the number of passenger 
journeys; there was, however, a decrease of 16-4 per 
cent. in the receipts from ngers. In freight traffic 
the tonnage fell by 2-7 per cent. and by 3-6 per cent. in 
receipts; freight train mileage rose by 1-4 per cent. 
The average train load decreased from 127} to 124 tons, 
and the net ton-miles per train-hour from 462 to 4523. 


At the recent annual meeting of the Channel Tunnel 
Company, Sir Robert Perks said that the company stood 
in a very different position from that of even two or three 
years ago. It had now to face the fact that the Southern 
Railway Company had obtained powers to run trains on 
ferries across the Channel from Dover. Aerial travel was 
another competitor which it had to face. The Chairman 
replied that the directors were quite alive to those new 
factors. The wisest policy for the company was to mark 
time and wait and see whether in the li Rt of developments 
in means of transport there was any. chance of succeeding 
with a tunnel scheme. 


A NEw system of ventilation which is being tested on 
the latest type of L.M.S. third-class sleeping cars is 
claimed to represent a distinct departure from the usual 
method of ventilating railway carriages. Fresh air is 
* se00 ” into the corridor of the vehicle by air scoops 
in the side of the coach, to operate according to 
the direction of the train, and is cleaned by passing over 
oil filters, while the stale air is extracted through the 
roof. The scoops can induce 400 cubic feet of fresh air 
per minute into a 28-passenger sleeping car travelling at 
55 m.p.h. The difference in pressure in the compart- 
ments and corridor causes the fresh air to flow through 
louvre vents, in the bottom of the compartment sliding 
doors, which are under the control of the passenger. 


THe Commercial Motor Users Association has again 
drawn the attention of the Minister of tt to the 
anomaly existing between an articulated vehicle fitted 
with pneumatic tires and one fitted with solid tires, follow- 
ing the recent decision of the King’s Bench Divisional 
Court that the legal maximum speed limit of an articulated 
vehicle fitted with pneumatic tires is 16 miles per hour, 
viz., the same as of one fitted with solid tires. The Associa- 
tion has urged the Minister to remove this anomaly by 
making a regulation to provide that in the case of an 
articulated vehicle fitted with pneumatic tires and not 
exceeding 2} tons in weight unladen, the speed limit shall 
be ine to 30 miles per hour, and in the case of an 
articulated vehicle fitted with pneumatic tires and exceed- 
ing 2} tons in weight unladen, the speed limit shall be 


Notes and Memoranda. 





Two hoist drums, claimed to be the largest ever built, 
have been completed recently for the 150-ton cableway 
for Hoover Dam, in America. Each drum is rolled from 
steel plates, 2in. thick, 42ft. long, and 8ft. wide. They 
weigh 90,000 Ib. apiece, and will be wound with more 
than a mile of l}in. wire rope. Electric welding was 
employed extensively in the fabrication of the drums. 


A Factory is being erected near Vesoul, in France, says 
the Chemical Trade Journal, for the production of oil from 
bituminous schists. The factory will be equipped with 
four retorts, each capable of dealing with 100 tons per 
twenty-four hours, and yielding 25 to 30 tons of crude oil 
a day. The crude oil will be fractionated into petrol, 
burning oil, and lubricating oils. A noteworthy point 
about the project is that the ash of the carbonised schists 
contains over 3 per cent. of soluble potash and 0-5 per 
cent of phosphoric acid. 


Accorp1né to the annual report of the Skilled Employ- 
ment and Apprentices Association for 1932, in spite of 
the trade depression which still makes it.extremely difficult 
to find openings in skilled trades, the work of the Associa- 
tion has been steadily carried on during the year. The 
total number of cases dealt with shows a satisfactory 
increase Of 10 per cent. on last year’s figures, the actual 
number of children placed being much the same—677 
boys and 443 girls have been found satisfactory employ- 
ment, an increase of eighty-two and four ively, 
The expenditure for the year exceeded receipts by £91, 
but as there is no longer an item for salary, it will be 
possible to carry on the work of the Association, though 
on @ less active scale. 


A SPHERICAL steel mixing tank for gas recently erected 
for the St. Louis County Gas Company, Shrewsbury, 
Mo., is described in Steel. The tank, known as the Horton- 
sphere, is 45ft. in diameter, and has .a rated capacity of 
162,000 cubic feet of gas at 50 lb. per square inch working 
pressure. It was fabricated and are welded in the field 
by the Chicago Bridge and Ironworks, Chicago. The 
shell plates were dished and edges prepared in the shop ; 
they were hoisted into position and tack welded. The 
welders then went over all the seams, using four beads 
on each joint. The sphere has a total of approximately 
1256 lineal feet of seams, which, at four beads to the 
seam, required 5024ft. of welding. Welding, completed 
in about fourteen days, was done by the shielded-arc 
process. Finally, the tank was given a soap-suds test 
under 70 lb. air pressure. No leaks were discovered. 


THE comparative costs of oxy-coal-gas and oxy- 
acetylene cutting were given by Mr. J. E. White in a paper 
read at the annual general meeting of the Institution of 
Gas Engineers. On the basis that oxygen costs 18d., 
acetylene 39d., and gas 3-3d. per 100 cubic feet (6-6d. 
per therm), the cost of cutting 27ft. 6in. of tin. rusty 
ship’s plate was, with oxy-acetylene cutting, 14-34d., and 
with oxy-coal-gas cutting 8-16d. These figures are the 
result of tests taken under identical conditions and on the 
same type of plate. Cutting of clean plate was a compara- 
tively easy matter and coal gas is now generally adopted. 
So favourable were the results under these conditions 
that it would appear that the use of gas may become 
standardised. It is of interest to note that the pioneers 
of welded-ship construction have adopted gas cutting ; 
on #in. plate a speed of 22in. per minute is readily obtained. 


Taree German eers have succeeded in producing 
an artificial from coal at a lower price than 
the artificial resins manufactured from phenol and 
formaldehyde. It is said that natural coal, especially 
young lignitic brown coal, also lignin, wood, peat, &c., 
can be worked into this new resin. The pulverised coal 
is heated with an excess of phenol, the excess phenol is 
then drawn off, and the product is washed for a short 
time with benzole. Particularly good results have been 
obtained by the addition of cresol. The product is milled, 
dried, and moulded. The new material bears the name 
‘“* Kolinit,”” and has been manufactured into articles, such 
as buttons, plate-like dishes, electro-technical articles, 
and also into large moulded pieces. Articles made from 
it show satisfactory mechanical, chemical, thermal, and 
electrical properties. The material is electrified by friction, 
as is hard rubber. 


To provide for large-scale field tests on the effect of 
vegetation cover on the run off and erosion of watershed 
areas, three dams and lined reservoirs are being built in the 
National Forest, U.S.A. The reservoirs will be 
of 10,000 cubic feet capacity each, and will be concrete 
lined. They will be formed by the construction of, three 
slab and buttress type dams, about 15ft. high and 30ft. 
long. Immediately above each reservoir will be installed 
measuring flumes and weirs to determine the flow. Situated 
on Bell Canyon, on the Big Dalton Canyon in the San 
Gabriel mountains, the tributary watershed areas are 
6580 and 104 acres respectively. The pro of 
study includes obtaining data from each of the watershed 
areas in their natural condition for a five-year period. Then 
one of the areas will be burned and maintained in a barren 
state, another will be burned and allowed to return to its 
natural condition, and the third will be kept with its 
present cover as a control. 


In the course of @ paper on “ The Hoist and Other 
Equipment at the Lake Shore Mine,” read by Mr. D,. L. 
Cramp before the annual general meeting of the Canadian 
Institute of Mining and Metallurgy, the author gave the 
following hints on the maintenance of long hoisting ropes. 
In the case of a rope in operation for a long period of 
time without showing undue external wear, it is, he said, 
good practice to take precaution against defect arising 
through faulty core. This may be accomplished as follows : 
—Chair the carrier at various points in the shaft so as to 
release the strain on the rope ; at several points along the 
length of the rope ag two clamps, about 4ft. to 6ft. 
apart, with 4ft. to 6ft. of leverage on each; by turning 
one clamp against the lay it is possible to open the strands 
so that their inner sides may be inspected for pitting. If 
no rust appears, the rope should be satisfactory for 
further use. In the opinion of Mr. Cramp, external 
appearance is not a sufficient guarantee of the condition 





increased to 20 miles per hour. 





of a hoisting rope. 








Miscellanea. 





HULt and Grimsby are to be connected together by an 
aerial ferry service starting on July Ist. 


Tue French hydro-electric power station at Brommat, 
in the Aveyron Department, was formally opened by the 
President on June 12th. 


It is announced that Lord Derby has agreed to open the 
Advertising and Marketing Exhibition at Olympia at 
noon on July 17th next. 


THE recently opened new swing bridge over the Forth 
and Clyde Canal at Townhead, Kirkintilloch, has a 20ft. 
roadway and two 5ft. footways. Its cost has been £14,000. 


A SERVICE of aeroplanes has been organised by Imperial 
Airways between London and Switzerland, which, leaving 
at 8.15 a.m. and arriving back at 10.15 p.m., allows three 
hours in Switzerland. 


Tux new Khedive Ismail bridge over the Nilé at Cairo 
was opened on June 6th by King Fuad. It is 1260ft. long 
by 66ft. wide, and has eight spans, one of which can be 
lifted for river traffic. The contractors were Dorman, Long 
and Co. 


Tue City Electrical Engineer of Liverpool claimed that 
the Clarence Dock power station was the most efficient in 
the country for the year ending December 3lst last. A 
total of 194,128,380 kW hours was generated and the 
thermal efficiency was 25-98 per cent. 


Tue Society of British Aircraft Constructors will hold 
an aero show and flying display at Hendon on June 26th. 
This display is to be given so that new British aircraft. 
civil as well as military, may be examined, with the added 
advantage of practical demonstration. Most of the test 
pilots in the service of British aircraft firms will fly the 
machines after they have been inspected on the ground by 
the guests. 


Tue directors of the South African Iron, Steel and 
Industrial Corporation advertise that towards the end of 
the year they will require nearly 1000 skilled and rather 
more semi-skilled men for the new works at Pretoria. 
As practically all the occupations are new to South Africa, 
the men will have to be engaged from England, the 
Continent, and America, and the manager of the works is 
going overseas to make a selection. 


THE Dominion Bureau of Statistics at Ottawa, in its 
report for 1931 on the Central Electric Stations in Canada. 
records a total output of 16,330,867,000 kWh, a decrease 
of 9-7 per cent. during the twelve months. Exports of 
electric power during the year totalled 1,227,035,786 kWh. 
The report shows that the total turbine installation at 
water power sites in Canada in 1932 totalled 7,045,260 H.P.. 
as compared with 6,666,337 H.P. at the close of 1932. 
The total number of electric power plants operating in 
1931 was 559, of which 307 were hydraulic and 252 fuel 
plants. Of these, 396 were commercial concerns and 163 
municipal. ; 

Tue official returns rendered to the Electricity Com- 
missioners show that 1004 million units of electricity 
were generated by authorised undertakers in Great 
Britain during the month of May, 1933, as compared with 
the revised figure of 895 million units in the corresponding 
month of 1932, representing an increase of 109 million 
units, or 12-2 per cent. During the first five months of 
1933 up to the end of May the total amount of electricity 
generated by authorised undertakers was 5603 million 
units, as compared with the revised figure of 5269 million 
units for the corresponding period of 1932, representing 
an increase of 334 million units, or 6-3 per cent. 


Tue Swedish Government has, according to the Chemical 
Trade Journal, requested Professor B. Holmberg and 
M. H. Brahmer to report on a method of extracting benzine 
and other combustible products from wood by means of 
chemical decomposition. The process was discovered by 
two engineers at the Academy of Engineering Science, 
M. Hilding Bergstroen and M. Karl Cederquist. It is under- 
stood that the decomposition of the wood is made under a 
pressure of 100 atmospheres and at a temperature of 
585 deg. Fah. It is claimed that the wood yields about 
40 per cent. of its weight in combustible liquid products. 
The practical economic value of the discovery is to be 
tested at an experimental factory. 


THE Mexican Press reports that a contract to drill 
twenty wells in the Federal Zone of the Uzpanapa River, 
State of Veracruz (Isthmus of Tehuantepec), was granted 
at the beginning of April by the Control de Administra- 
cién del Petréleo to Messrs. Hampton, Stewart and Kose. 
Work on the first well is to start at once. Ten kilometres 
of the fluvial zone are included in the contract-; 9 lineal 
kilometres along the Uzpanga River, and | kilom. slong 
the Francia River. The Uzpanapa is a tributary of the 
Coatzacoalcos, and the area where the drilling is to be 
carried on is about 70 kiloms. inland from Puerto Mexico. 
The Federal Zone is bordered on both sides’ by lands 
belonging to the Aguila OilCompany. Wells drilled in this 
region by that company, the report goes on to say, have 
reached oil sand at a depth of about 1900ft. A second 
productive sand lies at about 2900ft. It is expected that 
the wells will deliver from 5000 to 6000 barrels a day. 
The oil is light and from 28 to 32 gravity. 


Work-sHartnc has been in operation for some time in 
the tin-plate industry of South Wales, but it is only now 
that its extension on a small scale is being attempted in 
the coal industry. After negotiations extending over 
several weeks, the Blaenavon miners have accepted the 
principle of sharing available work with the unemployed, 
and the management of the Blaenavon Company, Ltd., 
where the experiment is to be tried out, do not object 
to the scheme, provided certain conditions are complied 
with, one of which naturally is that it does not cast an 
additional burden upon the company. Complete details 
have yet to be worked out and submitted to the men, but 
the effect of the scheme when put into operation will be 
that 700 men, some of whom have been out of work for 
eight years, will once again join the ranks of the employed, 
and no miner will work more than an average of seven 
months in the year. This means that employed men will 
be making the sacrifice for the benefit of those less for- 





tunate of losing five months’ work in a year. 
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current of opinion moving in that direction. 
There is a growing tendency to measure the 
[ peemeate of the workshop and the shipyard, not 
| by their immediate value or their subsequent 
value to the community, but by the number 
of persons to whom they have given profitable 
occupation. A quite familiar addendum to the 
announcement of a new contract is that it 
will give x number of workmen employment for 
Indeed, if we may 


the outlay involved in increasing its availability. 
With the “ grid ”’ practically complete and a large 
surplus of generating plant becoming available, 
a little manipulation with facts, just a trace of 
suppressio veri, can surely be tolerated! The 
statement that 4000 farms—many of which may 
be scarcely worthy of the name—are using elec- 
tricity gives little or no indication of the annual 
consumption, which, after all, is the only item 
that really matters to the “ grid.” It may well be 


y number of months or years. 
| imagine the case of a contractor having the hardi- 
hood to say that he had secured a large contract, 
but had made such arrangements for economising 
labour and hastening output that no extra hands 
would be required, we do not doubt that the public 
.. 598| would be more inclined to execrate than to praise 
.599/him. A striking example is provided by the recent 
‘Sor imposition of a tax on fuel oils. We are not going 
go) | to discuss the merits or demerits of that tax, but 
. 601 | we observe that one of the chief arguments used 
in support of it is that it will cause the employ- 
ment of several thousand more miners. If the 
colliery owners were prepared to raise the equiva- 
lent coal by mechanical means and without addi- 


supposed by the uninitiated that the farmer is 
now one of the most greedy of electricity con- 
sumers. With pylons to the right and left of him, 
and the many lectures and cinema shows to which 
he has been treated to indicate to him the futility 
of adhering to the methods practised by his fore- 
fathers, it seems natural that he should be anxious 
to provide the “grid” with load. The advan- 
tages of electricity have been shown to be so great 
that it is difficult to see how he could resist the 
temptation to use it. While by electrifying wires 
supported above the soil the yield of wheat, &c.., 
can be increased, and by the use of electrical 
illumination hens can be made to work overtime, 
why bother about the cost of installing electrical 
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EFFICIENCY OR EMPLOYMENT. 


A CORRESPONDENT, who discusses ‘“‘ Work and 
Leisure ’’ in a Letter to the Editor on page 598, 
mentions an economic aspect of employment which 
is rapidly becoming obscured by untoward circum- 
stances, or is being deliberately obliterated by 
certain schools of economics. Put as tersely as 
possible, this school holds that work must be found 
in order to provide employment, with the corollary 


the workers; the general public is beginning to 
think in terms of employment and the Govern- 
ment has been forced to do so by the industrial 
depression. What, then, is the position of engi- 
neers, who are the prime movers in the reduction 
of labour per unit of production? Are they to 
cease their search for efficiency ? Are they to dig 
canals with teaspoons because a greater number of 
men will be required, or are they to pursue all 
methods of reducing the amount of labour 
required ? Briefly, are they to continue to seek 
the highest productive efficiency, whatever effect 
it may have upon employment, or are they to 
forego mechanical improvements in order to keep 
a greater number of men in work ? 

To that question we can see but one reply. 
Employers must pursue the most economical 
methods of production, whatever the proximate 
social result may be. That does not mean that 


they must of necessity reduce labour. It all 
depends upon what labour costs. If it is no dearer 
than the machine then it can be retained ; if it is 


dearer then it is certain to be displaced. Or look 
at it from another side. Can anyone imagine for a 
moment that engineers would deliberately give 


that if employment cannot be provided then the 
potential worker must be supported by the State. 
Years ago, when this theorem of Work or Main- 
tenance was first advanced by the Labour Party, 
and subsequently when Mr. Lloyd George’s Govern- 
economists protested 
The only 
effective argument in support of it was that a 
large body of unemployed persons would be a 


ment introduced the “‘ Dole,” 
against it as unsound in principle. 





menace to the peace of the realm. 

Industrial history shows that there have 
always been periodical protests against advances 
in technology which augmented the output of 
the individual worker, but the argument, in 
reply, that the total number of persons employed 
always increases when new and more rapid methods 
of production are devised has always been accepted 
by economists. Until quite recent years no 
authority contemplated for a moment attempting 
to restrict progress. The only restraint put upon 
it was to be found in Trades Union regulations, and 
in hours and wages agreements made between the 
Unions and employers, notable examples of which 
still obtain in shipyards. It is extremely debatable 
that those restrictions have ever done any good to 
Labour as a whole, though their local and particular 
effect may be less questionable. Up to the war and 
for some years after, it may be said that with 
hardly any exception the whole body of educated 
opinion believed that every labour-saving device 
increased the amount of labour employed and the 
general welfare of the whole population. Efficiency 
of production was the only consideration, and no 
economist ventured to formulate the proposition 
that the primary duty of an employer is) to} give 
employment. There is now, however, an under- 





up their constant pursuit of more and more efficient 
power stations with the set purpose of burning 
more coal and so giving employment to a greater 
number of miners? We believe this question 
represents a principle which cannot be safely 
departed from, even though we know that not a 
few employers out of kindly feeling for their men 
have deliberately refrained from adopting methods 
which would reduce the number of hands required. 
Hence we are forced to the conclusion that what- 
ever the world may say the engineer must continue 


to go forward with every possible device for the 


more economical output of products, be. they 
machines or docks or power, and that the problem 
of unemployment which may arise in consequence 
must be solved by some other method than by 
putting a bar on technological progress. 


Electric Farming. 
WHETHER it is expedient for the advocate of 


electricity to state that no fewer than 4000 English 
farms are now provided with electricity, depends 
upon how much the recipients of the information 
know about agriculture. 
ception of the total number of farms the country 
contains may be impressed, but others who are 


Those who have no con- 


aware that there are something like 466,000 farms 
working without electrical aid, may see the figure 


in a different light. The practice of telling part of a 


story and of neglecting the portion that destroys 


its significance can, no doubt, be shown to be 
legitimate in the practice of propaganda. 
or, if necessary, by other means, the people of this 
country ‘must be made to use more electricity, 
whether they want to or not, in order to justify 


By fair, 





to be ignorant of what is going on elsewhere, and 
to be far behind other farmers. What is being 
done abroad should apparently be copied in this 
country, even if there are marked differences in 
conditions. But a less dogmatical and less one- 
sided method of treating the subject is adopted in 
an article by Dr. H. J. Denham, recently issued in 
pamphlet form by the Institute for Research in 
Agricultural Engineering of Oxford. Originally 
published in the Scottish Journal of Agriculture, it 
discusses the limitations of electricity as well as 
its possibilities. Some of the author’s opinions 
might perhaps be withheld from the farming 
fraternity, but they are worthy of the attention of 
the electricity supplier, who at one time or another 
has had to endure optimistic propaganda-on the 
future of electric farming. While to the supply 
engineer the article may prove somewhat damping, 
the author hopes that it will lead to a rather saner 
point of view towards the problem in general. 
That any useful purpose can be served by making 
claims that cannot be substantiated, Dr. Denham 
clearly does not believe. Successful farming, he 
contends, demands the adoption of strictly busi- 
ness methods. Expenses must be controlled as 
carefully as they are in any manufacturing process, 
and the “intangible assets’ which form one of 
the main claims for electricity must be demon- 
strated to the farmer. A slight saving in labour or 
gain in convenience is of no real importance. 
While it is doubted if this country is suitable for 
rural electrification as a whole, it is believed that 
in certain districts there is good scope for develop- 
ment. The field of attack, it is insisted, must 
embrace the small and medium-size farm, and the 
basis of negotiations must be actual working cost, 
with no reference to convenience and other unseen 
assets. Heavy capital expense is shown to be 
involved in wiring a large modern farm to enable 
portable motors to be used wherever work is 
likely to be done, and an outlying barn, or an acre 
of ground that is not easily connected up, may 
prove an outstanding factor in the choice between 
the use of tractors or electric motors. Lack of 
flexibility of wiring systems is believed to make 
electric power almost impossible on the extensive 
farm. The point which seems to be consistently 
overlooked in discussions on electric farming, Dr. 
Denham says, is that the farm already possesses 
a completely satisfactory mobile power unit in the 
tractor, which, when using heavy oil, will produce 
a belt horse-power hour for $d. or }d. when paraffin 
is consumed. That fact was emphasised during 
the course of the discussion on one of the first 
papers on electric farming read before the Institu- 
tion of Electrical Engineers, but the present policy 
seems to be to assume that an electric motor is 
in all cases more economical. The use of electricity 
for soil heating is said still to be very largely in the 
experimental state, and it is doubted if electricity 
has any real advantage over other forms of heat. 
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Nor is it considered probable that electricity will 
prove of any great value for overhead spraying or 
pressure irrigation. One of the reasons given for 
the farmers’ disinclination to embark on electrifica- 
tion is that in some cases the cost of obtaining a 
connection is excessive—as much, in fact, as £500 
or even £800. Other reasons cited are the absence 
of a tixed rate per unit, and variations in the form 
of agreement. 

Although these items have been weeded out 
from the more optimistic parts of the article, and 
perhaps should not be quoted separately, they are 
interesting in the way of showing that even an 
expert investigator can arrive at the conclusion 
that in agriculture electricity has its limitations. 
As Dr. Denham shows, more is needed in the field 
of rural electrification propaganda than the mere 
repetition of glowing statements. Every claim 


must be backed by practical demonstration ; 
every suggestion must be viewed in the light of cost. 
Accurate and complete figures must be available 
to enable inquirers to form estimates. There is no 
sense in assuming that the British farmer can be 





hoodwinked into using electricity by extravagant 
and unsupportable claims or by showing him 
pictures of motors driving agricultural machines 
abroad. Applications that have been proved to 
be commercially sound should be concentrated on, 
rather than those of doubtful value. Minor advan- 
tages of electricity that may have some attraction 
in other industries are unlikely to influence the 
farmer. To point to the convenience of .push- 
button control or the smooth running of electric 
motors is unlikely to be of much avail. Saner 
methods of grappling with the problem may 
eventually lead a far larger number of farmers 
to realise that in some ways, at any rate, elec- 
tricity may be of service to them. The only diffi- 
culty that will then remain will be that of finding 
the capital necessary for their installations. With 
the help of the hire purchase system, which is now 
being brought to the assistance of many other 
people with limited financial resources, it is hoped 
to remove the obstacle, but it requires no great 
effort to find engineers who still believe that the 
agricultural load is more or less mythical. 








The Institution of Mechanical Engineers. 


EDINBURGH SUMMER MEETING. 


8 fetes the presidency of Mr. A. E. L. Chorlton, 
the Summer Meeting of the Institution of Mecha- 
nical Engineers, held at Edinburgh from May 29th 
to June 2nd, was from the outset a distinguished 
success, both from the social and the technological 
points of view. It was attended by about 230 mem- 
bers and 160 ladies. The weather—for Scotland—was 
kind, being on the cool side and a little misty, but 
dry. Any deficiency in the meteorological conditions 
was, however, much more than atoned for by the 
warmth of the welcome which was extended to the 
members wherever they went. 

As a manufacturing and industrial centre, the 
Capital of Scotland undoubtedly concedes a long 
lead to Glasgow, in spite of the fact that the two cities 
are alike in some important features of an economic 
nature. Each is served by a noble river and estuary, 
and lies closely adjacent to rich mineral deposits. 
Both contain ancient universities renowned for their 
contributions to all branches of learning. The inhabi- 
tants are of the same race and derivation, and are 
indistinguishable in character, customs, and enter- 
prise. The purely geographical fact that one city is 
in the west and the other in the east is of little 
significance, for in reality they are situated almost 
as close as Manchester is to Liverpool, and for about 
a century and a-half have been connected by canal. 

If we would discover the origin of the difference 
in the industrial status of Scotland’s two chief cities, 
we must study history rather than economics. We 
must go back at least to the year 1707. By the Act 
of Union of that date an independent Parliament for 
Scotland was abolished, and, as a consequence, Edin- 
burgh was reduced from a centre of national to a 
centre of local government. Simultaneously, the 
Act granted to Scotland permission to trade with the 
English colonies, a permission which had been 
explicitly withheld at the union of the Crowns a 
century earlier. More than any other town, Glasgow 
felt the impetus to commercial development which 
the new freedom provided. The loss which Edin- 
burgh suffered by the Act and the benefit which 
Glasgow derived from it were increased by the 
political events of the next half century. While 
Glasgow was busy laying the foundations of a flour- 
ishing commerce, principally with the North American 
Colonies, Edinburgh was distracted by the Jacobite 
risings of 1715 and 1745. The period was one of 
critical importance, for it coincided with the birth of 
Scotland’s industrial development. Glasgow’s lead 
having been established, the western town forged 
ahead ; the eastern remained a victim of history. 

The warring of contending factions, the intrigues 
of kings and king-makers, the bitter feuds of opposing 
religions, all the elements which have gone to the 
making of Scotiand’s romantic, blood-stained history, 
have had Edinburgh as their centre or background. 
Throughout the ages it has been the city’s fate to 
form the focus of the nation’s story. The stones of 
which it is built, the rocks on which it stands, reek 
history as surely as its chimneys reek smoke, and to 
this day the lives and activities of its citizens are 
coloured and in large part determined by its historical 
mheritance. 

In these circumstances it was inevitable that a 
strong historical atmosphere should have surrounded 
the Institution’s meeting. For the time being, many 
of the members might, but for their badges, have been 
readily mistaken for students of history rather than 
of technology. Willingly and deliberately—and, we 
hope, with considerable profit to themselves—did 
many of the visitors yield to the temptation—if 
temptation it were—to cast aside their daily cares 
and give themselves up wholeheartedly to the lure of 





Scottish legend, romance, and history. Willingly, 
too, would we detail something of what they saw and 
heard. Were we to do so, however, we would be 
taken far out of our proper sphere. Glamis Castle, 
St. Giles Cathedral, Linlithgow Palace, Abbotsford, 
Melrose, and Dryburgh-—these are but some of the 
famous places of which we should have to write. Of 
one alone shall we speak. 

Fittingly, indeed, one of the first visits which the 
members paid was to the Scottish National War 
Memorial. Within the walls of Edinburgh Castle, on 
the highest point of the high rock from which armed 
men have held watch and ward over the capital con- 
tinuously for six centuries, the memorial stands, an 
emblem of a nation’s homage. Externally, man’s 
artifice, forestalling Nature by a hundred years, has 
blended the hallowed shrine with the grim buildings 
of the old castle in a harmony that links the present 
with the past, spiritually as well as materially. 
Inside, a multitude of silent feet have already worn 
to a smooth surface the rocky floor around the steel 
casket containing for all time the names of the dead. 
No one, whatever his nationality or creed, can look 
upon the memorial without emotion; without 
humility, and yet with pride that man should be 
capable of expressing his highest feelings so clearly 
and with such grandeur. No Scot can look upon it 
without recognising its significance as a monument: 
to the unity of his native land. 


TECHNICAL MEETING. 


On the forenoon of Tuesday, May 30th, the Lord 
Provost of Edinburgh, the Right Hon. William J. 
Thomson, himself an engineer and a member of the 
Institution, welcomed the President and the members 
and ladies at a meeting held in the Usher Hall. The 
Lord Provost was supported by Sir Thomas Holland, 
Principal of Edinburgh University, and other members 
of the Local Reception Committee, of which Dr. 
John B. Todd was honorary secretary. 

Following the formal welcome, Mr. George Boex 
presented a paper on “‘ The Aluminium Industry in 
Scotland,” an abstract of which was published in our 
issue of June 2nd.* Mr. Boex illustrated his account 
of the manufacture of aluminium by means of an 
extensive collection of exhibits, chiefly comprising 
examples of the many engineering, domestic, and 
other objects which are now made from the metal or 
its alloys. The discussion which ensued covered a 
wide field. Its chief general feature was a difference 
of opinion as to whether Mr. Boex had told us any- 
thing concerning aluminium and its manufacture not 
already found in the literature of the subject. Some 
held that there was no fresh information in the paper. 
Others, notably Mr. E. Bruce Ball, who, as a con- 
tractor for portions of the Lochaber power scheme 
equipment, can be regarded as speaking with autho- 
rity on the point, were generous in their praise of the 
manner in which Mr. Boex had revealed the nature 
of certain processes which had previously been closely 
guarded secrets. 

The President, Mr. Chorlton, asked whether it was 
possible to make railway wheel centres of aluminium 
with the object of reducing the weight and the hammer 
blow. He expressed some fear concerning inter- 
crystalline corrosion and urged the desirability of a 
reduction in the price of aluminium and its alloys. 

Capt. W. P. Digby spoke in appreciative terms of 
the fact that all the pipe lines and plant at the 
Rannoch, Tummel Bridge, and Lochaber power 
stations were of British production, whereas when the 





* An addition to Mr. Boex’s paper circulated subsequently to 
the meeting will be found re-printed elsewhere in this issue. 





first power scheme at Kinlochleven was undertaken 
the promoters had to obtain the pipes and other 
equipment from Continental sources, 

Mr. T. Ross stated that the City of Edinburgh 
Transport Department had recently built a tramcar 
of aluminium and duralumin sections, aluminium 
castings, and silicon-aluminium sheets. The car 
had now been in service for twelve months and had 
given every satisfaction. It showed a reduction of 
12 per cent. per seat in the unladen body weight. He 
was convinced that there was much scope for the 
employment of aluminium in tramcar and omnibus 
body construction. 

Mr. Horace Boot expressed the hope that in the 
near future 90 per cent. of the bauxite consumed by 
the aluminium industry would come from the British 
Empire instead of from the South of France. Dealing 
with the production of alumina from the raw bauxite, 
he laid stress on the desirability of reducing the con- 
sumption of oil used as fuel in the rotary calcining 
furnaces. Aluminium, he said, had been given the 
benefit of a slight protective duty, but the advantage 
of that protection had been counteracted by the new 
tax on fuel oil. 

Professor Dempster Smith criticised the information 
given in the paper as being not very full, scattered, 
and a little out of date. That remark applied particu- 
larly to the information concerning the properties 
of aluminium of interest to users of the metal. A 
comprehensive paper dealing with the aspects of the 
subject neglected by the author might very well be 
written. It would, he asserted, be very welcome, 
especially to the North-Western Branch of the 
Institution. 

Mr. F. A. Fitzpayne said that the Edinburgh Cor- 
poration Transport Department had found that the 
cost of machining aluminium was considerably less 
than that for iron and that aluminium castings were 
much more trustworthy. The corrosion of aluminium 
was, however, something of a worry. The Depart- 
ment had had in service for about twelve months a 
wheel centre made of “electron ’’ metal—an alloy 
of magnesium. It had been dipped first in chromic 
acid and then in nitric acid and finally lacquered, and 
so far had given no trouble from corrosion. 

Mr. E. Bruce Ball particularly complimented the 
author on revealing information concerning the manu- 
facture of the carbon electrodes and the operation of 
the electric furnaces. The publication of that infor- 
mation marked a notable departure in the policy 
previously followed by the British Aluminium Com- 
pany. He noted that the author gave the combined 
efficiency of the hydraulic turbines and generators at 
the Lochaber station as being 84 per cent. That 
efficiency was a difficult quantity to measure and he 
desired to know whether it had been found by means 
of Professor Allen’s salt solution method. It had 
been reported, he concluded, that when the water 
was low in Loch Treig a free vortex was formed at the 
inlet to the tunnel, which carried the water from the 
loch beneath Ben Nevis to the Lochaber power 
station. He was very interested to observe that the 
direction of the vortex was anti-clockwise. He had 
seen a photograph of a free vortex formed at the 
Arapuni dam in New Zealand and had ‘noticed 
that the direction of rotation was clockwise. He 
believed that it was true that free vortices in the 
Northern Hemisphere were always in the anti- 
clockwise direction and always clockwise in the 
Southern.t 

Professor F. C. Lea said that he had tested the 
Kinlochleven power plant some years ago and had 
used the salt solution method for determining the 
combined efficiency of the turbines and generators. 
The capital charges at the Lochaber station must, he 
thought, be very heavy at present, for they were 
distributed over 33,000 kW of generating plant, 
whereas the tunnel and other works had been con- 
structed for the full 120,000 kW output. Turning 
to the metallurgical side, he commented upon the 
fact that aluminium alloys started to creep at com- 
paratively low temperatures. “The Y alloy began to 
creep at 200 deg. to 250 deg. Cent. even under low 
stresses. Why, then, it might be asked, was that alloy 
used for the pistons of internal combustion engines. 
The answer lay in the fact that the alloy possessed a 
high conductivity for heat. The temperature reached 
by the piston was therefore low. Combined with the 
low temperature the light weight of the piston 
reduced the working stresses in it. The creep con- 
ditions were therefore of a mild order. 

Mr. Richard W. Allen stated that his firm had 
found forged aluminium pistons satisfactory, but had 
not had success with cast pistons. For naval auxiliary 
machinery the Admiralty’s requirements as to weight 
were such that it would be impossible to fulfil the 
conditions specified unless much use of aluminium 
were made. He, however, expressed hesitation 
regarding the use of aluminium for the connecting- 
rods of internal combustion engines. It was necessary 
to introduce changes very slowly. It took a long time 
to build up a reputation, but it could be lost very 
quickly. 

Mr. Boex’s reply to the discussion was reserved. 
He did little more than assure the President that it 





+ Doubtlessly a gyroscopic effect arising from the rotation 
of the earth. The fact that cyclones rotate in opposite direc- 
tions in the two hemispheres has been repeatedly noted.—— 
Ep. Tre E. 
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was quite practicable to employ aluminium for the 
wheel centres of tramcars and railway vehicles. 


Visits AND ENTERTAINMENTS. 


During the afternoon of Tuesday, May 30th, visits 
were paid to places of interest in Edinburgh and to 
several industrial establishments, including the paper- 
making machinery works of James Bertram and Son, 
Ltd., the structural engineering works of Redpath, 
Brown and Co., Ltd., the wire rope works of Bruntons 
(Musselburgh), Ltd., the Edinburgh Transport Depart- 
ment’s works, and Leith Docks. In the evening the 
visitors were invited to a reception and dance in the 
Assembly Rooms by the Lord Provost, the Magis- 
trates, and the Council of the City. 

Wednesday, May 3lst, was occupied by a whole- 
day excursion to Dundee. The party proceeded by 
special train, travellmg by way of the Forth and Tay 
bridges, and on arrival at Dundee was received by the 
Lord Provost, Mr. W. H. Buist, the Magistrates of the 
city and members of the Dundee Reception Com- 
mittee, Later in the forenoon the visitors adjourned 
to the Caird Hall, where they were joined by many of 
the townspeople and others for the purpose of witness- 
ing the ceremony attending the presentation of the 
Freedom of the City to Sir J. Alfred Ewing. Sir 
Alfred, now in his seventy-eighth year, is an honorary 
life member of the Institution and was born in Dundee. 
He received his scientific education at Edinburgh 
University. Subsequently he went east to Tokio 
University, where he held an appointment on the 
professorial staff for five years. On the opening of 
Dundee University College he returned to his native 
city to occupy the Chair of Engineering. He held 
that post for seven years and during his tenure of it 
he acted as local secretary for the reception of the 
Institution when it visited Dundee in 1887. In 1890 
he proceeded to Cambridge University, where he 
worked with noted success to develop that University’s 
reputation as @ training centre for engineers. In 1903 
he was appointed by the Government Director of 
Naval Education. During the war he rendered 
invaluable service to his country in the Naval Intelli- 
genee Branch, his work being chiefly concerned with 
the deciphering of intercepted enemy messages. In 
1918 he was appointed Principal of Edinburgh 
University. He continued to serve his Alma Mater 
in that capacity until 1929, when he retired and took 
up his residence at Cambridge. 

Following a luncheon, to which the visitors were 
entertained by the Corporation of Dundee, a large 
party proceeded by motor coach to the Loch of 
Lintrathen, 26 miles north of Dundee, from which the 
city draws its water supply. Others visited various 
works in the city and were subsequently received by 
the Principal of St. Andrew’s University at Dundee 
University College, a branch of St. Andrew’s. 

The forenoon of Thursday, June Ist, was devoted 
by a considerable number of the party to a visit to 
Linlithgow Palace and St. Michael’s Church. Others 
visited the works of Bruce Peebles and Co., Ltd., the 
Corporation waterworks, the Forth Bridge, the North 
British Rubber Company’s works or the Post Office 
Automatic Telephone Exchange. In the afternoon 
the Scottish Zoological Park provided attraction for 
a goodly number of the visitors. Others inspected 
Messrs. Alexander Cowan’s Penicuik paper mills, the 
Corporation gasworks, the Edinburgh and Leith 
Flint Glass Works, Messrs. Wood’s bottle works, the 
Heriot-Watt College and the University Engineering 
Department or the Lady Victoria Pit of the Lothian 
Coal Company. 

In the evening the Institution dinner was held at 
the North British Station Hotel. About 350 members, 
friends, and guests were present. Mr. Charles Day, 
Vice-President, was entrusted with the toast of ‘‘ The 
City and Royal Borough of Edinburgh,” to which 
the Lord Provost replied. ‘The University of 
Edinburgh ” was proposed by Lieut.-Col. E. Kitson 
Clark and was acknowledged by Sir Thomas H. 
Holland, the Vice-Chancellor and Principal. To the 
toast of ‘‘ Our Guests,’ proposed by the President, 
Mr. Ernest Brown, Secretary for Mines, replied. The 
speeches were concluded by a toast to Mr. Chorlton, 
proposed by Mr. George Balfour. 

The last day of the meeting, Friday, June 2nd, 
presented the visitors with the choice of two whole- 
day excursions. The larger portion elected to proceed 
by special train to Pitlochry and thence by motor 
coach to the Rannoch power station of the Grampian 
Electricity Supply Company. Following luncheon at 
Kinloch Rannoch, the visitors passed on to inspect 
the company’s power station at Tummel Bridge, and 
subsequently returned by coach and train to Edin- 
burgh. A smaller but still considerable section of the 
members chose the alternative excursion to Galashiels, 
Abbotsford, Melrose, and Dryburgh. In the evening 
the members and ladies were received by Sir Thomas 
and Lady Holland in the Library of the Oid College 
of Edinburgh University. 





This bare record of the events of the meeting 
conveys little of the impressions which it made upon 
those who took part in it. The dominating influence, 
as we have already remarked, was the glamour and 
romance of Scotland’s history. Wherever they went 
the visitors were brought into touch with some story 
or incident of the past. At the Assembly Rooms, 
where they were received by the Lord Provost on 
the Tuesday, they trod the hall within which “ the 





Great Unknown ” revealed publicly that he was the 
author of the ‘“‘ Waverley”’ novels. At the.Qld 
College on the Friday they were on the site of Kirk 
o’Fields, where, in 1567, a barrel of gunpowder 
exploded and removed Darnley as an obstacle to the 
union of Bothwell and Mary. At St. Michael’s Church 
the eloquence of the present incumbent, the Rev. Dr. 
Coupar, stirred to life tales of Prince Charlie, Crom- 
well, Flodden, and the ‘‘ bonny Earl o’ Moray,” who 
came ‘‘ sounding through the toon,” to be shot by an 
assassin’s hand. On the banks of the Tweed every 
mile was.marked by some fresh object calling the 
mind back to the days that are gone, from the time 
when they buried Bruce’s heart at Melrose until 
they laid Douglas Haig at Sir Walter’s feet in Dry- 
burgh Abbey. 

Scotland’s history has been marked above all else 
by the clash of Scot with Scot. It is a turbulent, a 
confused, in many ways a sad history for any country 
to look back upon. Throughout its course one and 
only one common feature can be observed in it: the 
Scotsman’s love of fighting for fighting’s sake. The 
characteristic persists. Yesterday, it was the High- 
land raid, the border foray, a Jacobite rising, or the 
fierce partizanship of rival factions that provided him 
with the opportunity to indulge his fighting pro- 
clivities. To-day, the country is fighting a battle as 
stiff as any in its history. Its mines, its factories, its 
steel works, its shipyards are suffering bitter times. 
Cruel blows have been struck at many of its industries 
and some are threatened with extinction. The 
Scotsman is, however, no stranger to adversity. 
Adversity has indeed been his making in the past. 
We can be sure that from the present trials and 
troubles his fighting spirit will carve a future for 
Scotland grander and more prosperous than any 
period of the past. 








Tariffs and the Steel Industry. 


THE business sessions of the Economic Congress opened 
on Tuesday last, and they are expected to continue for 
several weeks. What effects the deliberations of that 
international body may have upon the import duties 
imposed by this country upon foreign iron and steel, it is 
quite impossible even to guess. They may entirely alter 
the position of international trade, and change the con- 
ditions in the iron and steel industry of this country. 
Nevertheless, our readers will be interested by the 
following remarks made, almost on the eve .of the Con- 
ference, by Sir John Beale, chairman, to the shareholders 
of Guest, Keen and Nettlefolds, Ltd., at the thirty-third 
ordinary general meeting on June 9th. 





The Government’s attitude to protection of the steel 
trade of the country is of such vital importance to our 
company, and, indeed, to the country as a whole, that I 
think I ought to explain the position in detail. In their 
first report, made on April 8th last year, the Import 
Duties Advisory Committee expressed the view that the 
maintenance of a prosperous iron and steel industry is 
essential to the economic progress of the country; that 
such maintenance was impossible without protection, and 
went on to say “we accept therefore the preliminary 
proposition that this industry shall be adequately pro- 
tected and protected at once.’’ I should like shareholders 
carefully to record in their minds the words “ adequately ” 
and “ at once.” The report of the Committee was con- 
sidered by the steel trade to be a fair and incontrovertible 
statement of the position, and I think it may be added 
that the majority of the people in this country, of Members 
of Parliament, and of members of the Government took 
the same view. 


INADEQUACY OF THE STEEL Doty. 


The result of this report was that the duty was raised 
to 33} per cent. by order dated April 19th, 1932, and I 
think it was generally believed that a duty at that rate 
would prove effective. Certainly at that time I thought so 
myself, The duty was imposed for three months only, 
and afterwards extended for a further three months. As 
time passed by, it became clear that, in the peculiar con- 
ditions of trading last year, the duty was not adequate, 
and at the end of September the National Steel Committee 
made a formal report that some temporary increase was 
necessary. The report should be read by shareholders, as 
it demonstrates clearly the exceptional circumstances 
which make an increase in the duty necessary. 

Unfortunately, the Import Duties Committee did not 
act on this advice, and though their report endorsed and 
emphasised the evidence submitted by the Steel Committee 
and even went on to state that they were convinced that 
a practical cessation of foreign dumping was an essential 
prerequisite to successful reorganisation,-the duty has 
remained unaltered to this day. 

This was a most unfortunate decision, as it is clearly 
impossible effectively to reorganise a trade until you know 
the volume to be dealt with, and the volume must depend 
on the extent to which imports and dumping are per- 
mitted. Looking back, it would perhaps have been better 
if the National Committee of Steel Makers had declined 
to proceed with their task of reorganisation until the 
Import Duties Committee had established the conditions 
which they had themselves defined as “* prerequisite.” 

But in these days, business is not quite so simple as all 
that. While the subject was being debated, sterling fell 
substantially, increasing the value of the duties and 
checking imports. So, hoping the duties might prove 
adequate after all, the Committee proceeded with their 
task and eventually produced the best scheme they could 
under the circumstances, and it went forward to the 
Import Duties Committee and to the Chancellor of the 
Exchequer, who gave it a half-hearted blessing. *Per- 
sonally, I think the scheme in its present form is hardly 
likely to commend itself to the steel industry as a whole, 
that it needs radical modification, and that the Chan- 





cellor of the Exchequer was right not to be too enthusiastic. 
But, in the meantime, sterling had made a partial recovery, 
and the quantities of steel coming into the country were 
increasing again. 


WARNING OF THE NATIONAL COMMITTEE. 


So the next step was for the National Committee to send 
in a formal warning that continued dumping of steel would 
prevent a successful issue of reorganisation, and their 
letter of warning contained the following explanation :— 
“Tt is not necessary to examine in detail the reasons which 
cause foreign steel to be obtainable in this country at 
such low prices in spite of import duties, but it seems to 
be clear that the price is fixed without reference to any 
known commercial consideration. Calculations demon- 
strate that the foreign steel maker cannot be receiving as 
recompense for the material exported much more than the 
cost of the raw materials and fuel he employs in its manu- 
facture.” 

I have heard it suggested that since these dumped 
imports are not sent here on a commercial basis and 
involve heavy losses, they can be disregarded as certain 
soon to come to an end. That would, of course, be so in 
normal times, but it does not seem to be so_ to-day. 
I suggest that an analogous case should give a warning 
the enormous subsidies to foreign steamship lines are 
equally uncommercial, but they go on. I imagine that 
everybody is in agreement that the sale of goods and 
services below cost price is one of the definite causes of 
the present condition of the world’s trade, and subsidies 
to steamships seem likely to be a continuing cause. At 
any time since the passing of the Import Duties Act, the 
Government could, if they had had a mind to, have put 
an end to dumping of steel by a stroke of the pen. 

No doubt shareholders hoped much from Protection, and 
I have endeavoured to make it clear why your steel 
interests have not operated in the period we are reviewing 
so as to secure a suitable profit. 

I have no doubt myself that conditions will rapidly 
improve when duties are “ adequate,” and to prevent any 
doubt about the meaning of the word, I will define it in 
the Committee’s words as. sufficient to achieve the pre- 
requisite—the practical cessation of dumping. 


STEEL Imports. 


While the duties have not been effective to produce 
conditions in which much progress could be made with 
reorganisation, or a suitable profit could be earned, they 
have been decidedly helpful. In the year 1932 British 
steel production actually increased by 1 per cent. over the 
deplorably low level of the year 1931, compared with 
declines of 32 per cent. in the case of Germany and 29 per 
cent. in the case of France. But in the course of our 
financial year over 1,100,000 tons were imported into this 
country—a very large part of the total of about 6,500,000 
tons used and sold in the country in the period. I do not 
think it is conceivable that any one of the other European 
countries where steel is made would permit such a large 
proportion of import, especially at a time when the world’s 
consumption is at such a low level, and when the importa- 
tion is at prices so low as to have the appearance of a 
deliberate and concerted attempt to ruin our trade. 

If the load on our steel works had been increased by 
manufacturing a reasonable proportion of this imported 
volume, the steel trade would have materially contributed 
directly to the solution of the unemployment problem as 
well as stimulating ancillary employment in mining and 
transport. I was hoping that, as a result of the warning 
of the National Committee, the Import Duties Com- 
mittee would at last bring themselves to live up to the 
standard of steel protection they set themselves as long 
ago as April last year. But now we have a tariff truce 
which will apparently stabilise the unsatisfactory con- 
ditions in the steel trade which I have described—for a 
period, at any rate. 


Pricze LEVELS AND REGULATION OF EXPORTS. 


The Preparatory Commission for the Economic Con- 
ference have suggested consideration of the question 
whether a better level of prices could not be secured by 
the regulation of exports or production. There is no doubt 
whatever that a strict regulation of exports of steel from 
one steel-making country to another country also making 
steel would have this very desirable result, so far as this 
commodity is concerned, and surely the Economic Con- 
ference should attempt the task. It would, at any rate, 
be a step in advance and an obvious and easy decision to 
take, if all such exports at less than full cost price were 
prohibited. 
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A Grab with a 


Planing Action. 
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NEW form of digging grab has recently been brought 

{\. out by Priestman Brothers, Ltd., of Hull, and is illus- 
trated by the accompanying engraving and drawings. Its 
outstanding characteristic is that in digging it makes a 
straight cut, such as that which a plane produces, instead 
of making a pothole, as is the case with a clam-shell grab. 
This difference is explained in the diagrams, Figs. 2 and 3. 
In Fig. 2 there is shown an ordinary clam-shell grab in 
which the buckets are drawn together by a vertical purchase 
acting on the hinged arms. The result is that if the 
material being handled is of a resistant character, the 
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at DD. The buckets are suspended from the arms CC 
and also from the auxiliary arms EE at FF. The 
auxiliary arms are also pivoted to the links B B at GG, 
and carry the closing rope sheaves HH. The natural 
tendency of the Weight of the grab is to flatten out the 
links B B into the position shown in the upper drawing of 
Fig. 1, and thus open the grab, but this tendency is resisted 
by the tension in the closing rope, so that when this 
rope is slackened off the grab opens as shown. 

It is obvious that if the loaded grab were opened merely 





as a reversal of the action just described it would dump 
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Fic. 1—PRIESTMAN LEVEL CUTTING GRAB 


buckets first scrape over the surface in their closing action, 
and it is not until they are nearly closed together that 
they really start to dig down. The resultant excavation 
is shown by the broken line in the sketch. 

With the new grab, which is known as the “ Level 
Cut,” the action is quite different, and is shown in Fig. 3. 
The buckets are mounted on a system of compound levers, 
and are drawn together by a horizontal rope purchase. 
The levers are so proportioned that as the buckets approach 
one another their lower edges follow a horizontal path. 
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At the same time the point of suspension on the holding 
rope remains at a fixed level. This feature is especially 
useful in such work as dredging where a level bottom is 
required, as the rope can be marked at the water level, for 
instance, and the mark used to determine the depth of the 
eut. 

Referring to the line drawing, Fig. 1, it will be seen that 
the weight of the grab is taken by the holding rope at the 
point A, which is the pivot of the two links B B. These 








links are, in turn, pivoted to the main carrying arms C C 


over an inconveniently wide area, so arrangements are 
provided for opening the grab within confined limits 
before it is fully opened to take the next cut. The essential 
feature of this arrangement is that the auxiliary arms 
E E are not merely pivoted in the links B B, but also have 
a sliding action through their pivots GG. The pivots are 
in the form of castings J J, through which the arms can 
slide within the limit of their length. When the grab is 
closed, as shown in Fig. 1, the whole of the linkage is shut 
up to the utmost and the auxiliary arms E FE have slid 
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up through the pivot castings J J until they are arrested 
by a collar. 

In order to follow the sequence of events, it is now con- 
venient to consider the action of the grab from the full 
open position, shown at X in Fig. 1, when the auxiliary 
arms E E have slid out through the pivot castings to the 
full éxtent. The grab is lowered on to the bottom and 
the closing rope pulled in. The first effect.is to draw in the 
auxiliary arms and bring the buckets into the position 
marked Y. The arms are held thus by the triggers K 


engaging with notches in the pivot castings. They are 
assisted in this holding action by the curved weights L L, 
which press on the backs of the triggers. As the closing 
rope is hauled in further the buckets are drawn together 
and travel in a horizontal path, with the point A remaining 
stationary. During this process the brackets M crowd 
up over the rollers N on the links B, and, having arrived 
above those rollers relieve the triggers of the weight 
depending from the auxiliary arms. At the same time the 
curved weights L are lifted by the rollers and the triggers 
are free to fall out of engagement with their notches in the 
pivot castings. 

In this state of affairs the weight of the grab and its 
load are virtually held by the closing rope, and the grab 
is free to discharge, as the auxiliary arms have been 
released from their catches. 

On releasing the closing rope the auxiliary arms fall 
and the triggers slide downwards before there is an oppor- 
tunity for the curved weights to re-engage them against 
their natural tendency to fall out. The consequence is that 
the buckets open, as shown at Z, lower drawing, in Fig. 1, 
and discharge the load within a confined space. Further 
slacking away of the closing rope allows the jaws to open 
fully for the next digging cycle. 

It will be noticed that there are two alternative positions 
in the links B for the pivots G of the slide castings. This 
arrangement enables the angle of the bucket as it 





Fic. 4—-THE GRAB IN ACTION 


approaches the digging position to be varied, and it is 
rather remarkable that although the two buckets can be 
individually adjusted in this way they always meet 
normally in the closed position. This feature has con- 
siderable merit in such work as clearmg out cargo in a 
ship’s hold, as one of the buckets may be set at a steep 
angle, and will then work close up to the ship’s side. The 
full open measurement of the grab may in this way be 
increased from 9ft. to 10ft. 10in. 

When the grab is used for cleaning out the bottoms of 
narrow ditches it is fitted with a double bridle, as 
shown in Fig. 4. This bridle is operated by the driver, 
and enables him to guide the grab so that it drops squarely 
into the ditch. In the case illustrated, springs have been 
added to the curved weights for holding the triggers, as 
the machine is working at the rate of three cycles a 
minute, and the catches must consequently close very 
rapidly. 

In the foregoing description we have concentrated more 
on the construction of the grab than on its utility, but its 
merits will be readily appreciated by those familiar with 
dredging and crane work. 








Smoke Detection. 


In a lecture delivered at the London Section of the 
Sanitary Inspectors’ Association by Mr. A. Tyler, on 
Wednesday, May 31st, the subject of Smoke Detection was 
discussed. The oldest method, Mr. Tyler explained, was 
simply to seek a good vantage point from which to observe 
the chimney and to make note of emissions deemed to be 
injurious to health. Later, telescopes and field glasses 
were used to aid the observer, but it was not until 1881 
that any real practical method of smoke examination was 
devised. In that year the South Kensington and Man- 
chester Smoke Abatement Committee prepared a scale 
of ten shades representing varying standards of smoke 
intensity. Discrimination between so many shades proved, 
however, to be impracticable. Fourteen years later the 
Second English Smoke Commission introduced a scale 
of three shades, which were found to be insufficient. 
Nevertheless those unsuccessful efforts indicated that a 
compromise between ten and three shades might be useful, 
and many devices subsequently introduced had a scale of 
five shades. 





Next came Ringelmann’s charts, which suffered from 
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the disadvantage that the work of detecting smoke could 
not be carried out with the necessary privacy. The use 
of the plate camera proved unsatisfactory when legal 
proceedings were taken, because widely different results 
could be obtained by non-observance of certain photo- 
graphic requirements—a point which the defence never 
failed to emphasise. Following the use of tinted glass 


came the Carboscope, invented by Dr. J. 8. Owens, and 
resembling at first sight a telescope. Discs of tinted glass 
could be brought into focus with the normal vision through 
the instrument and by careful adjustment a particular 
A few 


glass was gauged with the colour of the smoke. 


When no smoke is passing up the stack the selenium bridge 
receives the maximum amount of light, and the meter on 
the control panel gives a zero reading. When smoke S 
through the stack, however, some of the light is obscured, 
and the resistance of the selenium bridge increases. Thus 
the current supplied by the amplifier is reduced, and the 
meter gives an indication of the amount of smoke. The 
scale can be graduated in terms of percentage smoke 
density, optical density, or to correspond with Ringel- 
mann charts. Duplicate red and green lamps are also 
provided. The former, which are operated by a relay in 
the amplifier, may be set to light up at any desired smoke 
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FiG. 1—GENERAL ARRANGEMENT OF SMOKE DETECTING APPARATUS 


years ago use was made of the cinema camera, which 
enabled a series of photographs to be taken of the smoke 
emitted from the chimney. The method, Mr. Tyler 
explained, had distinct possibilities, and although the 
defence in respect of photographic anomalies might arise, 
the numerous photographs should be sufficient to convince 
a magistrate that a nuisance had been caused. 

A still more recent development was the photo-electric 
recorder, by which the amount of smoke in air, &c., could 
be measured and plotted on a chart. But not one of the 
nnethods described could be used at night. The majority 
of the methods also depended upon a scale of shades for 
deciding the intensity of the smoke. The principle of 
shades was unreliable, for only after extensive experience 
could any degree of accuracy be attained, and the artistic 
tastes of different individuals led to conflicting decisions. 

















FIG. 2—LIGHT RECEIVING UNIT 


The whole question of smoke detection, Mr. Tyler con- 
tended, needed drastic revision. 

Following the lecture Mr. H. M. Ford, of Automatic 
Light Control, Ltd., described that company’s apparatus, 
which has been subjected to stringent tests. As shown 
in the drawing, Fig. 1, a light source enclosed in a metal 
waterproof casing on the wall of the smoke stack or flue, 
projects a beam of light through the smoke path and 
through an aperture on the other side of the stack on to a 
silenium bridge—-see Fig. 2—mounted in a housing similar to 
that provided for the light source. In order to compensate 
the effect of temperature on the bridge, the light falling on 
it is interrupted by a disc driven by a small electric motor. 
Both apertures in the stack or flue are provided with 
windows which are kept free from soot by a continuous 
film of water. The selenium bridge, which alters its elec- 
trical resistance in accordance with the amount of light 
to which it is exposed, is connected to a thermionic valve 
amplifier—see Fig. 3—placed in a convenient position near 
the stack. The small current passing through the bridge is 
therefore amplified to a value suitable for operating a 
switchboard indicating meter mounted on the boiler 
control panel, or at any other point near the furnace. 


density, and may be supplemented by an electric horn ; 
whilst the green lamps merely serve to indicate that the 
apparatus is in order. As shown in the drawing, Fig. 1, 
a recorder may also be provided to give a permanent 
record of the smoke density. Owing to the provision of 
an iron wire compensating device within the amplifier, 
the indications of the instrument are practically inde- 
pendent of the supply voltage, while the system of inter- 
rupting the light by means of the revolving disc is claimed 
completely to compensate the effects of variations in 
temperature on the selenium bridge. Other special points 
to which Mr. Ford directed attention were that the film of 











Fic. 3—AMPLIFIER 


water passing continuously in front of the windows pre- 
vents inaccuracies arising from soot deposits on the glass, 
and that as the lamp providing the source of light and the 
valves in the amplifiers are under-run, they have a long 
life. As there is nothing in the selenium bridge to dete- 
riorate, it should last for many years. The detectors and 
indicators are constructed to operate on both A.C. and 
D.C. supply mains, though where possible both currents 
are used simultaneously. 








Tue Home Office recommends for the removal of oil 
from the hands a wash containing :—Chlorinated lime 
(powdered), 175 grammes ; sodium bicarbonate (crystals), 
359 grammes; boracic acid (powdered), 35 grammes ; 
water, up to 30 oz. For use, dilute with ten volumes of 
water ; use to be followed by thorough rinsing with soap 








and water. 


Theoretical Engineers.* 


In September, 1931, the Senate of the University of 
London passed a resolution to the effect that, after a 
certain date, external candidates for the degree of B.Sc. 
(Engineering) must satisfy a new requirement; they 
must have attended schools or colleges which, in the 
opinion of the Senate, are adequately equipped to give 
a training approved by the University. In the main, that 
will mean that there must be proof of adequate laboratory 
instruction and that the records of such work must be 
submitted to the University. 

Hitherto there has been no such requirement. London, 
the only British University which grants external degrees, 
has merely examined the candidate. That course has 
naturally been open to at least two criticisms—one from 
the educationist and one from the industrialist. The 
educationist could object on the ground that students 
could obtain the degree by cramming. The industrialist 
could join forces with the educationist in objecting to an 
examination of this kind being passed on bookwork and 
theoretical exercises alone, since theory may only be 
properly illuminated and grasped by adequate practice. 
Both could indicate the absurdity of a B.Sc. (Engineering), 
who knew his subject purely by theory, either being 
appointed to the kind of responsible position in industry 
which he might expect and claim or being appointed to 
teach engineering in a technical or university institution. 
Whether he could persuade an industrial concern or an 
education authority to appoint him in such circumstances 
matters little so far as the ergument is concerned. The 
point is that there has hitherto been nothing to stop him 
taking the qualification and seeking employment of the 
kind indicated. Who knows how many such appoint- 
ments may have been made in the past ? 

There seems, therefore, to be little in the Senate’s 
new requirement which ought to excite protest. Yet 
protest has been excited, and very strong protest, too. 
Even a man of the distinction and professional eminence 
of Sir Henry Fowler has protested. He has indicated 
the hardship which will be imposed on young men who 
have not had the advantage of attending a properly 
constituted technical college or school. Local authorities 
and many others, too, according to THE ENGINEER, resent 
the new requirement as an effort to rob the local student 
or the student too poor to attend a university of the right 
to secure the coveted degree. No one, we think, would 
do otherwise than sympathise with students whose place 
of residence or work are out of touch with colleges or 
schools ; but that surely places a clear duty upon local 
authorities and is another argument for the regional 
co-ordination of technical education. In the great indus- 
trial centres, however, neither students nor local educa- 
tion authorities should find the difficulties insuperable. 

Our contemporary, THE ENGINEER, approves the new 
requirement. Its arguments are cogent. It indicates 
that the major engineering institutions (7.¢., Institutions 
of Mechanical, Civil, and Electrical Engineers) require 
practical experience from any candidate for corporate 
membership. That, in effect, is all the University is 
asking. THE ENGINEER even suggests that there ought to 
be a distinction between the graduate who has taken the 
degree externally and the graduate who has qualified as 
an internal student. (‘“ Ex” after “‘ B.Se. (Eng.)”’ is 
suggested.) Further, it takes this line on what is so 
widely regarded as a sound educational principle, viz., 
that university education does not begin and end with 
the passing of a degree examination. There is that vague 
but real thing, ‘“ atmosphere,” which can be obtained 
only by residence iin an educational institution. The 
rubbing of shoulders with other students, the wider 
interests involved by attendance at the institution’s 
societies and by mixing in its general corporate life—all 
these count heavily in preparing either the responsible 
teacher of engineering (or indeed of any other subject) 
or the engineer who is to take up a position of respon- 
sibility in an industrial concern. Nor is that all. Tur 
ENGINEER believes in retaining the value of the degree. 
To do that, the degree must be difficult to secure. Labo- 
ratory work, too, is essential in industry. Finally, since 
the new requirement has been criticised on the ground 
that it places a new expense, that of inspection by the 
University, upon the institution or school seeking approval 
of its engineering degree courses, THE ENGINEER answers 
that the expense will be small, since the University 
proposes to charge no more than the out-of-pocket expenses 
of its inspectors. 

We shall not pretend here to deal completely with all 
the arguments THE ENGINEER has thus advanced. With 
so many of them we are in close sympathy. Particularly 
do we agree that to produce an engineer either to teach 
engineering or to practise it in industry after a purely 
theoretical course is as absurd as to put a surgeon who 
had never seen the inside of an operating theatre, a dis- 
secting room, or a hospital, into public or private practice. 
The ‘theoretical engineer’ would, on the one hand, 
bring the engineering departments of technical or other 
institutions into ridicule, and, on the other hand, risk 
financial or worse disaster to engineering firms. 

There is, nevertheless, a criticism of the new require- 
ment which we shali make if only because it does not 
seem to be fully understood. Sir Henry Fowler touched 
upon it in a letter to THE ENGINEER. As a member of 
an education authority, the point is thrust upon him. It 
is that, in certain cases, the expense of the new require- 
ment will be additional and unnecessary. 

Does the University take fully into consideration the 
conditions and implications of the Higher National 
Certificates in Mechanical and Electrical Engineering for 
which many technical colleges prepare their students ? 
The qualification corresponds to the standard of the pass 
degree in the relative subjects. Candidates have to attend 
classes on three evenings per week over a period of five 
years. Now no college may advertise itself as recognised 
for preparing students for the Higher National Certificate 
unless its syllabuses,. the qualifications of its staff, and 
the laboratory and plant and general equipment has been 
approved by the Joint Council of the Engineering Institu- 
tion and the Board of Education. When the college 
is so approved, it appears on the list of the colleges approved 





* This editorial from the Journal of Education is reprinted by 
permission of the Editors. 
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by the Institutions of Mechanical or Electrical Engineers. 

Clearly, then, if colleges (and there are many of them) 
are already so approved, the new requirement of the 
Senate will mean duplication of inspection and additional 
expense which will be hard to justify. We suggest that 
the reasonable requirements of the University could be 
met without very much difficulty by consultation with the 
authorities we have mentioned. 

Finally, there is another point made by Sir Henry 
Fowler which will find considerable sympathy in many 





quarters. Inspection by the University, he says, will 
mean that the University will exert considerable influence 
on the curricula and policy of technical ‘colleges. That 
cannot be denied. Will it be good or bad? At present 
that is a difficult question to answer. We feel that 
there is much to be said for leaving the onus of engi- 
neering work upon the technical colleges which are in 
elose touch with the major engineering institutions and 
with industry. In saying that we do not necessarily agree 
that univeristy influence will be wholly inimical to the 
technical colleges. But we cannot forget that its influence 
on our secondary schools has been by no means an un- 
mixed blessing. 








Spot- Welding. 


Ly ordinary spot welding it is not always possible to 
ensure that all the welds are sound. Reliance has to be 
placed on the skill and conscientiousness of the operator, 
and where piecework prevails, there is a tendency to make 
the welds too quickly. The external appearance of the 
metal does not give a true indication of the condition at 
the point of welding between the plates, and when welding 
non-ferrous metals the colour change is so small that some 
form of automatic control is almost essential. An auto- 
matic control gear, which can be attached to any make 
of pedal or hand-operated spot welding machine, designed 
and patented by British Insulated Cables, Ltd., of Prescot, 
Lancs, is claimed to make the reliability of the weld inde- 
pendent of the skill or attention of the operator. The 
apparatus, which is similar in principle to that fitted to 
the makers’ large automatic spot welders, consists of a 
contactor and differential relay, and when the voltage 
between the welding tips drops to a predetermined value 
the welding circuit is broken. 








Back Pressure Turbines. 


ALTHOUGH the National Electricity Scheme has prac- 
tically destroyed the demand for small turbo-generator 
sets for power station service, in factories and other 
places in which steam is required for heating or process 
work the back-pressure turbine continues to hold its own. 
Since these turbines make use of the pressure drop, 
which would otherwise be obtained by reducing valves, 





power is provided very cheaply. Figures have often been 


plant, the deduction would be less than £200 per annum. 
The net saving would therefore exceed £550, which would 
give a return of 334 per cent. per annum on the investment, 
Where steam is used under more favourable pressure 
conditions, still greater savings would be possible. The 
makers of the machine also explain that when considering 
the installation of a back-pressure turbine plant using 
process steam, it is important to realise that the steam 
may be supplied to the mains at any desired pressure, and 
with any degree of superheat, or as wet steam, so that the 
installation of the turbine has no effect on the steam from 
the point of view of the works. 

The turbine shown has one velocity compounded 
impulse wheel with two rows of moving blades running 
at 6000 r.p.m., reduced to 1500 r.p.m. by means of gearing 





knob by means of which the warning may be made to 
occur at any given opacity. The control box is shown on 
the extreme left of the illustration. : 

Owing to the optical system employed a very small 
change of turbidity is said to give a large change in the 
light received by the cell. The projector throws a narrow 
beam of light obliquely on the glass tube through which 
the light is passing, and which may be considered to form 
the prism of a spectroscope. After the second refraction 
the beam enters the narrow slit to be seen in the front of 
the light sensitive cell case. As long as the liquid is clear 
the beam traverses a clear cut path and is refracted on 
entering and leaving the tube, so that it enters the receiving 
slit without loss. But when the liquid becomes cloudy 
owing to the presence of solid particles the light entering 














TURBIDITY 


for driving the generator. As the turbine retor is over- 
hung from the pinion supported in bearing in the gear 
case, it has no bearings of its own. The low speed gear 
wheel shaft runs in roller bearings, and drives the gene- 
rator through a flexible coupling. Glands are of the 
Ljungstrém type. If at any time the demand for process 
steam exceeds that corresponding to the electrical load, 
a reducing valve allows the extra steam required to pass 
into the heating system. In addition to the ordinary 
governors, the turbine is fitted with an overspeed governor, 
which is set to come into operation at 10 per cent. above 
the normal running speed. If the steam demand falls 





AND GENERATOR 





BACK P JRE Tt 


put forward to show the merits of the scheme, but the 
following example of economy sent to us by the Brush 
Electrical Engineering Company, which is now making 
back-pressure turbines, may prove of interest. The con- 
ditions in this particular case,-however, are less favourable 
than those in many other factories, as the boiler pressure 
is only 80 lb. per square inch. 

As the power obtainable depends on the pressure drop, 
a pressure of, say, 150 lb. per square inch, would pro- 
vide considerably more power with the same quantity of 
steam. The turbine illustrated generates in this instance 
150 kilowatts, with 12,000 Ib. of steam per hour reduced 
from 80 Ib. to 15 Ib. per square inch gauge. As the exhaust 
steam is used solely for heating buildings, the set is only in 
service during a portion of the year, but even under these 
conditions it is said amply to justify itself. Assuming, 
however, an operating period of forty-eight hours per 
week and fifty weeks per annum, an average output of 
100 kW, and that electricity supplied from any other 
source would cost 0-:75d. per unit, the makers of the 
machine arrive at the following s :—Units generated, 
100 x 48 x 50 =240,000, which at 0-75d. per unit would 
cost £750. From the gross saving it would be necessary 
to deduct the value of the extra fuel used for superheating 
and the amortisation charges of the plant. With coal of 
12,000 B.Th.U. per lb. at 15s. per ton, the charge for 
extra fuel would be less than £50, whilst including amor- 
tisation charges, based on a life of fifteen years for the 


below that which is reyuired to run the turbine light, the 
turbine shuts itself down, and if the generator is working 
in parallel with other electrical plant, a reverse current 
cut-out prevents it running as a motor. 








A Turbidity Indicator. 


In systems in which liquids are continuously flowing 
during a process of manufacture a purification is often 
necessary to keep a check on their clarity or colour. If 
the liquid is flowing at a considerable rate a large quantity 
of detrimental material may pass through the system in 
a short space of time, with undesirable results. The 
turbidity indicator shown in the accompanying illustra- 
tion, made by Radiovisor Parent, Ltd., of 28, Little Russell- 
street, W.C.1, is primarily intended to give immediate 
warning when the liquid flowing through a pipe begins 
to run turbid or cloudy and to close a contact which can 
actuate’a larger switch for controlling any desired mech- 
anism. The apparatus consists of three parts, a projector, 
shown on the extreme right, containing a low-voltage 
focussing lamp with an adjustable lens and collimator 
slit, a light sensitive cell housed in the manner shown on 
the left of the beaker containing liquid, and a control box 





containing a valve relay circuit, milliameter and control 


INDICATOR 


the tube is scattered and there is a very great falling off 
in the light that enters the receiving slit. When using an 
observing tube 2}in. in diameter the normal sensitiveness 
of the apparatus is such that it operates with an opacity 
corresponding to five drops of milk in a litre of water, 
which represents the highest sensitiveness that can be 
obtained by applying the optical observation to a straight 
round glass tube forming part of a delivery system. 

Although the apparatus is primarily intended to give a 
warning, once it is set to indicate a certain standard of 
clarity or turbidity it is claimed that it will always give 
identical readings for liquids in the same state, provided, 
of course, that the conditions of observation are kept the 
same. The method can also be used to indicate a change of 
refractive index in the liquid. When a still higher degree 
of sensitiveness than that mentioned or quantitative com- 
parison is needed, it is preferable to pass the liquid through 
a long tube, which may be of metal with plain glass 
windows at each end, and to use the method of direct 
interception. The beam of light can thus be made to 
traverse any depth of liquid required and the indications 
given become quantitatively interpretable. 

The apparatus is designed to work on ordinary alter- 
nating-current supply mains and the standard relay in 
the control box is capable of handling a load of 40 watts. 
A suitable transformer is supplied for operating the 
projector. 








Communication Services. 


A RECENT consolidation of the carrier telegraph, long- 
distance telephone, and radio programme transmission 
equipment of Canadian Paci Communications in 
Montreal, marked another step in the progress which is 
always being effected in the development of these services. 
Heretofore much of the equipment was situated in the 
Windsor-street Station, with the balance at the main 
offices on Hospital-street, slightly more than a mile 
away. The concentration of the equipment at one place 
allows of the closest su i always a vital factor 
in the satisfactory tion of communication services. 

The high-grade after ing protective 
equipment to eliminate possible injury from lightning 
and power surges, are brought to a main switching panel, 
at which point connection may be made to the programme 
equipment, or to the carrier and telephone equipment as 
required. Here, also, appear trunk lines to radio broad- 
casting stations, interconnecting trunks to other com- 
munication companies, and trunks to many strategic 
points in the equipment assembly itself. Concentration 
of trunk lines at the main switching panel provides a 
flexibility capable of meeting the many demands upon it. 

ter units of the 44-type form the basic equipment 
for the programme transmission services. Ample prevision 
has been made for handling programmes simultaneously 
and without interference. Specially design D.C. operated 
dynamic loud speakers have been installed for monitoring 
purposes. These are driven by special A.C. operated 
amplifiers where greater volume is required. 

Several special features in the control room itself 
greatly facilitate operation and maintenance. Carefully 
designed direct lighting units of the intensive type provide 
ample illumination free from shadows at all points in the 
equipment assembly. Sound-proofing material has been 
installed to permit accurate monitoring of programmes 
free from extraneous noise. Vacuum and blower apparatus 
provides adequate means of keeping the more delicate 
equipment free from dust. Throughout the entire design 
of the equipment lay-out provision for future expansion 
has been made, and additional programme, carrier tele- 
graph or telephone equipment may be installed with a 
minimum of expense at such time as general business 





conditions warrant. 
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Applications of Aluminium and Its 
Alloys.* 
By GEORGE BOEX, B.Sc. 


TURNING now to a side of the aluminium industry of 
greater interest to the mechanical engineer, namely, the 
utilisation of the metal, we are faced with the fact that a 
very considerable literature: exists and that more work 
has been done in connection with aluminium and its alloys 
by scientists than has been the case with any other metal. 
In other words, every possible investigation has been made 
into the material, with the consequence that there is 
available for the engineer a very great variety in pure or 
alloy form to suit his requirements. 

As is the case with steel, the designer—whether he be 
dealing with mechanical or electrical engineering problems 
or with architecture—to-day specifies very clearly his 
requirements and he has in mind cost and satisfactory 
service, There is therefore an urge to manufacture the 
metal-——steel in one case, aluminium in the other—to 
comply with his specifications, and his requirements are 


A broad division can be made as follows :—— 


(a) Commercially pure aluminium. 
(6) Very pure aluminium. 

(c) Casting alloys. 

(d) Wrought alloys. 


(a) Represents the class comprised between 99-0 and 
99°65 per cent. aluminium and can be taken as repre- 
sentative of material which is delivered for casting pur- 
poses in the pure state or for alloying by the consumer. 
It is also representative of rolled products for general 
use, i.e., sheet, strip, extruded and drawn sections, tubes, 
foil, powder, &c. It is found that within certain limits the 
chances of corrosion are reduced and a small in size 
promoted by keeping the iron content higher than the 
silicon content, the range generally being from 1} to | 
up to 24 per cent. to 1. Commercial wrought aluminium 
is comparatively weak with 9/12 tons ultimate strength 
for hard temper material. This is sufficient, however, in 
sheet for panel work on coaches, cars, railway rolling 
stock, &c., and is mostly supplied as ordinary pure quality 
material and not as alloy. It is reasonably resistant to 
corrosion if untreated, but is usually protected or painted. 

(6) By very pure aluminium we mean material ranging 





Aluminium, its Principal Alloys and their Properties. 











to heat. treatment. The action of casting or cold working 
(as in the case of wrought materials) brings about certain 
changes in the crystallisation of the materials; in some 
cases the action is in a direction favourable to the result 
required when no heat treatment is necessary. If the 
effect of casting or cold working does not bring the result 
desired when heat treatment can be used, there are three 
sta, — 


(1) The solution treatment, by heating to a temperature 
generally in the neighbourhood of 500-550 deg. for a 
specified time ; some of the constituents of the alloy are 
brought into solid solution. 

(2) Quenching; this holds the elements in the solid 
solution form. 

(3) Precipitation treatment; this takes two forms, 
either “age hardening’’ at ordinary room temperature 
for a few days, or by heating to a predetermined tempera- 
ture, generally between 100-200 deg. Cent.; in either case 
there occurs a precipitation of some dissolved constituents 
in a finely divided form. The final effect is to bring about 
an increase in strength and in hardness. 


(c) Cast Alloys.—It can be stated that the old hap- 
hazard methods of choosing the alloying elements and the 





Chemical composition. } Mechanical properties. 
| Form on which Fatigue Ult. 0-1% Elonga- . 
Material. _ date range, tensile, proof  Brinell tion, Qualities and uses. 
is based. Al. Fe. Si. Mg. | Zn. Cu. Ni. . Mn Ti. |jtonsper tons per stress, hard- per cent. 
sq.in. sq.in. tonsper ness. on 2in. 
sq. in. 
ALUMINIUM : jl | 
Commercial pure Hard sheet .. 99-2 05 0-3 | 9 40-45 2-8 Available in all forms: ingot, notch, 
aluminium to | sheet, strip extruded section, tubes, 
99-5 80-3 0-2 } wire, foil, bar. Used for electrical pur- 
: 5 | poses, all forms. Good resistance to 
Very pure alumi- 99-6 O38 Ol | corrosion 
nium to | 
99-8 0-1 0-1 | 
Cast ALLOYs : 
3.1.11 if Sand cast .. 8 4-0 7-9 3°8 60 2 Can be heat treated 
Chill cast .. | 4-8 10-12 4°5 72 3-5 
2.5 _ J Sand cast .. Difference 12-5 | 2-5 | 4:0 9-11 3°5 65 2-4 Good mechanical properties, but weak at 
Chill cast .. to to | 5-8 13-15 4-0 75 5 high temperature 
14-5 3-0 
\ 
“Y” alloy Sand cast .. Differ ence 1-2 3°5 1-8 4-1 10-12 6-8 75 1-2 Retains tensile strength at high tem- 
(1.24) Chill cast .. to to to 6-2 12-14 7-9 80 2 perature. Used for pistons 
1-7 4-5 | 2-3 ee 
Sand cast | Fully As labove | 4-9 16-19 14 110-130 1-2 
Chill cast f/-H.T. | 6-9 19-21 16 110-130 2 
‘ 
Alpax Wilmil Sand cast 10 10-12 50 5-12 Good resistance to corrosion, easy to 
to 3-0 cast (thin walls, &c.), exceptional dura- 
Chill cast 13 1l-14 60 8-15 bility 
Wilmil M. Sand cast, low As above, but wilth sma/ll addi tions 3-6 11-13 7 70 3 Improved elastic properties whilst re- 
temp. heat treat- of |Mg and Mn taining the other good features of 
ment Wilmil 
Sand cast, fully 10 Up 0-3 | 4°86 16-18 15 85-105 0-5 
H.T. to to to 
13 0-5 0-5 | 
WrovucGur ALLoys ; Heat treated } 
Duralumin ““H” Rolled or forged, Small percentage jof maginesium, silicon, and copper | 25 20 90-105 10 High strength given by heat treatment. 
fully H.T. | Good corrosion resistance. 
Duralumin Rolled or forged, 0-25 | 0:5 4-0 0-5 | 9-5 27 16 90-115 18 High strength given by heat treatment. 
fully H.T. Can be readily formed to the annealed 
| or solution H.T. form 
Super Duralumin Rolled or forged, 0-75 | O05 4-25 0-6 j 30 22 100-120 10 
fully H.T. | 
| 
“Y” alloy Forged and fully 1-2 35 1-8 ; lo 24 14-15 100-120 15-20 Retains strength at elevated tempera- 
(L.25) H.T. to to to } tures, good frictional properties. Used 
1-7 4-5 2-3 | for pistons, connecting-rods, and other 
- stressed parts in I.C. engines 
R.R. 56 Forged and fully 1-4 0-7 | 0-8 2-0 °° «1°3 0-1 | 10-8 28-32 23-25 120-160) 10-15 
Hicks | 
WrovuGut ALLoys: Work hardened 
M.G.7 ..| Med. hard sheet An aluminium magnesium, alloy with addition of 10 24-26 15-20 90-115 12-20 Very resistant to corrosion. The 
ma/|nganes'e | strength is obtained by cold working 
Birmabright Med. hard sheet 3 0-25 | $10 20 10-15 58 65-75 Ditto 
to to 
6 0-75 
60. A Med. hard sheet An al uminiujm manganese | alloy 11-13 45 8-10 An inexpensive material resistant to 


corrosion. About 30 per cent. stronger 
than commercial aluminium. Suitable 


for structural purposes 


Fatigue Range is defined as the range of completely reversed stress (alternately tensile and compression) which the specimen will stand without fracture. The figures given are for 20 


million reversals of stress. 


0-1 Per Cent. Proof Stress is defined as the stress which, when applied to the specimen for 15 seconds and then removed, causes a permanent set of 0-1 per cent. of the gauge length. 


always a little more difficult than was the case previously 
or if the material used in the past has given trouble. 

The outstanding feature of aluminium is its light weight, 
but with this have to be coupled one or more of the 
following characteristics :— 


(1) Mechanical qualities, such as tensile strength, 
elongation, elastic limit, ductility, resistance to fatigue, &c. 

(2) Hardness when cold and when working under con- 
ditions of heat. 

(3) Heat conductivity or heat insulation. 

(4) Resistance to penetration, 7.¢., non-porous. 

(5) Resistance to corrosion, atmospheric or chemical. 

(6) Electrical conductivity. 

(7) Ease of casting, of machining, or of forging. 
_ (8) Relative economy in first cost, in manufacture, and 
in use. 
_ We have here a great complexity of requirements, and 
it is obvious that no one grade of metal could fulfil all 
these desiderata, and it is proposed to deal briefly with the 
manner in which the various requirements are met by the 
different qualities of aluminium and by the alloys which 
have been specially developed. 





*Conclusion of paper presented before the Institution of 
Mechanical Engineers at the Edinburgh Summer Meeting, 
May 30th. 








from 99:5 per cent. to 99-8 per cent. aluminium. At 
99-5 per cent. it is used in very large quantities for elec- 
trical transmission purposes. For the grid alone some 
12,000 tons have been delivered in the form of wire bars, 
which have been converted to wire and cable by the 
various manufacturing companies. The silicon content is 
kept low, as this increases the conductivity. The very 
special 99-8 per cent. purity material is of restricted use 
for electrical condensers, but there is a possibility of this 
very fine material developing for alloy purposes ; clearly 
only for special alloys, as the cost involved will be con- 
siderably greater than for ordinary purity, but with 
material which will contain less than 0-1 per cent. each of 
silicon and iron we have virtually a metal which, alloyed 
with another pure metal, will form a binary compound, 
or with a third material will give us a ternary compound, 
whereas to-day, using ordinary purity material, we start 
off with what is virtually a ternary compound, as the 
silicon and iron are present in sufficient quantity to exert 
their influence. This influence is, however, generally of a 
favourable nature; for example, the iron content is 
helpful from a casting point of view, and just as in the steel 
industry, it has been found that very small amounts of 
certain materials exert very great influence, so the same 
thing is being found to be the case with aluminium alloys. 





Before considering the alloys reference has to be made 





rough-and-ready heat treatment of castings has dis- 
appeared. The production of modern castings calls for 
most careful technical control and very special study of 
heat treatment effects. The result will be to give extremely 
sound castings of most difficult types capable of standing 
very high stresses. The number of available alloys of 
aluminium suitable for casting is enormous, using zinc, 
copper, nickel, tin, manganese, magnesium, silicon, in all 
sorts of combinations. It looks complicated, but choice 
can be made between three broad classes of materials, and 
in each class there are two or three alloys which should 
possess the properties required for the work under con- 
sideration. The three classes may be defined as :— 


(a) Alloys which are used in the “ as-cast ’’ condition. 

(6) Alloys which need a modified heat treatment at a 
relatively low temperature. 

(c) Alloys which are given 
described above. 


Generally, it can be said that castings in the simple 
aluminium alloys have roughly the same strength as cast 
iron at one-third the weight, though many of the more 
complicated alloys, subject to heat treatment, can provide 
a tensile strength even in the cast condition approaching 
the strength of forged steel. The chief argument against 
the use of aluminium is on the grounds of initial cost, but 


a full heat treatment as 
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in a great number of cases it will be found that aluminium 
or its alloys actually show an economy owing to indirect 
savings elsewhere. For example, there is often a sub- 
stantial reduction in machining costs, lower depreciation 
and high scrap value, and in addition the lower weight 
will often allow of a reduction in scantlings in other 
directions. Where reciprocating parts are concerned 
indirect economies are particularly important, resulting 
from the greatly reduced inertia stresses. The savings in 
weight are often cumulative. Sometimes aluminium can 
be justified on the grounds of cost per unit of volume, not 
necessarily on the cost per unit of weight. When machining 
has to be done the fact that it can be machined at 1000ft. 
per minute may be worth consideration. 

In considering some of the alloys which are used in the 
internal combustion engine, consideration has to be paid 
to the question of coefficient of expansion, which will come 
into play in cases such as pistons and cylinder heads. 
It must, however, be remembered that aluminium alloys 
have a thermal conductivity at least three times that of 
cast iron, and therefore work at very much lower tempera- 
tures, generally at about one-half of those reached by 
cast iron under similar working conditions. The whole 
matter is linked up with design. 

Casting alloys can be divided into four main types :— 


(1) The aluminium-copper alloys, which as chill 
castings with from 3 to 12 per cent. of copper will have 
an average tensile strength of from 10 to 12 tons per 
square inch, with good resistance to fatigue, and 
an elongation of 2in., decreasing from 18 to 2-3 per cent. 
This strength can be increased, if required, by about 
3 to 10 tons per square inch (depending on the copper 
content) by suitable heat treatment ; 3 to 11 is typical 
of this class, and is largely used. These copper alloys 
are simple to cast for straightforward castings. The 
addition of 2 per cent. silicon improves the casting 
qualities for difficult cases, such as pressure die castings. 
If this fails, there are, of course, the other alloys men- 
tioned in this paper. 

(2) The aluminium-copper-zine castings alloys have 
very good machining qualities. They are cheap and 
for ordinary purposes remain the most popular type in 
this country. The standard in this series is the 2 L 5 
alloy, containing some 12-5 per cent. zinc and 2-5 per 
cent. copper. It is largely used for crank cases, gear- 
boxes, &c., as in the sand cast state it gives 11 tons per 
square inch tensile strength and 3 per cent. elongation, 
with good shock-resisting qualities. Zinc type alloys 
do not maintain their strength at high temperatures. 
They are, however, non-porous. 


We now come to the rather more modern type of alloy, 
which has had a very considerable vogue, and which is 
an heat-treated alloys. 

(3) “ ¥ ” alloys, containing 4 per cent. copper, 2 per 
cent. nickel, and 1$ per cent. magnesium. This very 
important alloy retains its tensile strength at high 
temperatures, and has particularly good mechanical 
qualities following on suitable heat treatment. It is 
very largely used for pistons in: internal combustion 
engines. It will be found to have an ultimate strength 
of 11-13 tons per inch square as cast, increasing to 
17-22 after heat treatment, the corresponding figures 
for elongation being 1 to 2 per cent., increasing to 
3 to 6 per cent., the Brinell hardness increasing from 
75-85 to 100-130. Included in this class of new heat- 
treated alloy we have RR. 50 and the RR. 53, the 
latter of which has an ultimate strength after heat 
treatment of 23-25. These alloys may be regarded as 
of the same class as “‘ Y ”’ alloy. 

(4) The aluminium silicon casting alloys, which 
include “ Alpax,”” as made by Lightalloys, Ltd., and 
** Wilmil,” made by William Mills, Ltd., are charac- 
terised by the fact that they contain from 10-13 silicon, 
and that before casting they are subjected to a modi- 
fication treatment in which a sodium compound is used 
which has the effect of bringing about a very fine regular 
grain. These alloys will have a tensile strength of 
10-12 tons per square inch when sand cast and 11-14 
when chill cast. They are very resistant to corrosion, 
and have an exceptionally high ductility; further, 
they are very easy to cast, and therefore are particularly 
valuable where castings have to be made comprising 
sudden changes from thick to thin parts. The elastic 
and fatigue properties are somewhat low, but by the 
addition of small percentages of magnesium and 
manganese, these disadvantages are removed. All 
properties are improved in these latest alloys by low 
temperature heat treatment. Silumin-Gamma and 
Wilmil M are examples of the alloys available. 


Although aluminium alloy castings have a higher coeffi- 
cient of thermal expansion than iron, troubles due to 
differential expansion between cylinder and piston in 
internal combustion engines have been readily overcome 
py suitable design. Recently progress has been made 
in the development of “ low-expansion ”’ alloys, generally 
containing a high percentage of silicon—14 to 20 per cent. 
—-with nickel, and small amounts of iron, copper and 
magnesium, 

We come now to— 

(d) The wrought alloys, a large class, as it is evident 
that the varying percentages of the alloying media will 
give different properties to the alloys, apart from the 
forging and heat treatment effects. They can be divided 
into those that use heat treatment and those that rely on 
cold working to obtain their qualities of stiffness and 
hardness. 

Some of the alloys make use of magnesium and silicon, 
others of copper, some contain all three. The hardening 
media are Mg, SI, and CuAl, respectively. In the first 
group we have those known as Silmalec, Aldrey, 51S. 
In the second group, those using copper, we have Lautal. 
In the combined group we have the well-known and original 
heat treatment alloy Duralumin, as made by James Booth 
and Co., Ltd. It contains generally 4-0 per cent. copper, 
0-5 Mg, 0-5 Mn, and 0-6 per cent. Si. We have also 
“Y” alloy with 4 per cent. Cu, 2-0 per cent. nickel, and 
1-5 per cent. Mg. In the “ Y” alloy the addition of 
nickel gives valuable help in friction-reducing qualities, 
and the maintenance at high temperatures of strength and 
stiffness. 

R R. 56 comes into this division. 


are somewhat expensive and require special plant. The 
recent trend has been towards strong alloys, not requiring 
heat treatment, but.they usually contain magnesium, and 
are represented by the Birmabright, M.G 7, and R.R. 66 
class. These are cold worked to give high-tensile and 
hardness characteristics. An interesting development in 
Duralumin has been the evolution of Super Duralumin, 
the yield point being raised to 20 and 24, as compared 
with 16-18 tons per square inch for ordinary Duralumin, 
the ultimate tensile strength to 25 and 30 from 25 tons 
per square inch for ordinary Duralumin. 

The question of corrosion must be dealt with. The term 
is relative and no commercial metal is immune to corro- 
sion under conditions to which engineering materials are 
exposed. Certain alloys of aluminium are more resistant 
to corrosion than others, but all are more resistant to 
corrosion than very widely used materials, such as cast 
iron or mild steel. These latter materials are never used 
under conditions where trouble is likely to be experienced, 
without protection afforded by painting or galvanising. 
Similar methods are available for the protection of 
aluminium either by painting or by the more recently 
developed process of anodic oxidation. Further, there are 
alloys which are much more immune than others from 
corrosion troubles. Aluminium silicon, and the aluminium 
magnesium alloys in particular, are very good. They are 
even used for such important services as parts of outboard 
motors under conditions which are extremely bad. In 
many cases where corrosion of aluminium parts has been 
serious, it can be attributed to electrolytic action. Alumi- 
nium is electro-positive to most metals, and therefore, 
where it is used in direct contact with another metal, and 
the presence of moisture electrolytic action is set up, 
which protects the other material at the expense of the 
aluminium. This electrolytic action can be avoided by 
insulation, and generally a coat of paint or varnish gives 
adequate protection. 

Aluminium and zine are very close in electro-chemical 
series, and consequently are safe together in normal cir- 
cumstances. Galvanised fittings are, in fact, used with 
aluminium overhead line conductors without any corrosive 
troubles. 

The architectural profession has recently taken note of 
the valuable advantages offered by aluminium and its 
alloys, not only from a structural point of view, on account 
of the reduction in weight, but also in regard to its decora- 
tive value. This has been brought about by the develop- 
ment of anodic treatment and the subsequent colour 
treatment of the material. Panels made from sheet as 
well as sections are now being used to a considerable extent. 
The recent disasters which have occurred to foreign liners 
have focussed attention on the need for more fireproof 
materials for cabin partitions, &c., and here again the 
prospect is good for aluminium. With regard to rolling 
stock, very considerable use has been made of aluminium 
alloys abroad, where the rolling stock is very often of 
steel construction, and it is to be hoped that in this country 
there will be a similar development in metallic rolling 
stock. Apart from the fact that aluminium could be used 
for practically everything except springs, we have to bear 
in mind that by its use in certain positions there are advan- 
tages in seating accommodation and in the lightening of 
weight of parts where weight is not helpful. 








SIXTY YEARS AGO. 


THE visions of an Empire-maker were embodied in a 
leading article entitled “‘ Railway Routes to India,” 
which appeared in our issue of June 20th, 1873. The 
opening of the Suez Canal had encouraged, rather than 
suppressed, the advocacy of plans for providing railway 
communication between Europe and India. Of these 
plans, four at least were before the public eye at the time. 
Three of them were based on routes touching the Persian 
Gulf. The fourth, and latest, was that of Monsieur de 
Lesseps, who, having completed the Suez Canal, was 
apparently immediately bitten by the idea of establishing 
an over-land rival to it. His scheme involved the construc- 
tion of a line from Orenburg, on the river Ural, to the 
North-West Frontier of India, where it was to connect by 
means of 800 miles of new construction with the British 
railways in the Punjaub. We acquitted Monsieur de 
Lesseps of having any hidden motive in advancing this 
scheme, but from the political point of view we con- 
demned it heartily. We could not picture the Czar and 
the Governor-General of India shak ng hands across the 
Afghan mountains, or Britain and Kussia swearing to be 
fast friends for evermore in Europe and Asia. Rather 
did we foresee the possibility, if the railway were built, 
of Russian troops pouring down into India from the 
north-west, and, in times of peace, of our Indian trade 
and passenger traffic being diverted to the profit of the 
Russians. As a means of communication between Great 
Britain and India none of the routes which had been 
proposed was, in our opinion, free from the grave objection 
of being highly vulnerable in time of war. Even the sea 
route by way of the Suez Canal was not safe in that respect 
unless Egypt became our ally, or unless we took possession 
of that country ourselves. The old sea route round the 
Cape was our only sure and ultimate resource. Having 
reached that conclusion our vision broadened. Was it 
not possible, we boldly suggested, that the best railway 
to India would be one across Southern Africa? We 
contemplated the construction of a line across Africa 
about 11° or 12° south of the Equator, with a harbour of 
refuge at each end. Such a line would cut off about 5000 
miles of navigation and substitute for it fifteen or sixteen 
hundred miles of railway journey and would save from 
twenty to twenty-five days travelling. To carry the 
scheme through we would have to make preliminary 
treaties with Spain and probably some other European 
countries. Then would follow a military invasion. We 
contemplated the acquisition of a strip of territory 25 
miles wide on each side of the line, and a garrison for it 
composed of hardy, fighting settlers, Indian native troops, 
and, possibly, some Chinese. Africa south of the proposed 
transcontinental railway would, we felt assured, speedily 
join hands with the new settlers, and the first grand step 
would be taken towards the real civilisation of the Dark 


fighting knights errant, or other fashionable pets of the 
Royal Geographical Society. In after years Rhodes 
carried the British Flag as far north as the strip of territory 
which we had in mind. But our dominion extended 
over only its central portion ;. westwards the Portuguese 
and the Belgians were before us, and eastwards, the 
Germans. 








Catalogues. 





Moss Gear Company, Ltd., Tyburn, Birmingham.—Cata- 
logue No. 28, giving full details of worm gearing. 

Fescot, Ltd., 101, Grosvenor-road, 8.W.1.—A brochure on 
the industrial applications of chromium by the Fescol process. 

GeNERAL Exectric Company, Ltd., Magnet House, Kings- 
er W.C.2.—Catalogue section V 3, and some folders on electric 

ans. 

Cuas. TAYtor (Birmingham), Ltd., Birmingham.-—-A folder 
describing the Kennedy bending machines and the work they 
can do. 

Setas Gas AND ENGINEERING Company, Ltd., City-road, 
Manchester.—Four sheets for the loose-leaf catalogue on 
burners. 

WeEstTIncHOUSE ELecrric INTERNATIONAL COMPANY, 
Norfolk-street, W.C.2.—A copy of “‘ Engineering Achievements 
of 1932.” 

Exectric Resistance Furnace Company, Ltd., 17, Victoria- 
street, S.W.1.—A folder illustrating several types of ‘‘ Efco”’ 
furnaces. 

Henry Simon, Ltd., Cheadle Heath, Stockport.—A catalogue 
of pneumatic handling piant for grain, coal, oxide and other 
materials. 

G.V.D. Intuminators, Aldwych House, Aldwych, W.C.2. 
An illustrated folder giving particulars of the firm’s system of 
illumination. 

As1aTio PETROLEUM Company, Ltd., St. Helen’s-court, Great 
St. Helens, E.C.3.—** Modern Heavy Oil Engines and their 
Lubrication.” 

METROPOLITAN-VICKERS ELECTRICAL CoMPANY, Ltd., Trafford 
Park, Manchester.—A loose-leaf catalogue of research and 
testing equipment. 

IMPERIAL CHEMICAL INpustTRIEs, Ltd., Millbank, 8.W.1.-—A 
booklet dealing with the use of soda ash in the production of 
iron and steel castings. 

Henry WIGGIN AND Co., Ltd., Thames House, Millbank, 
S.W.1.—Leaflet on how to make machinable cast iron welds 
and mone! metal bolts. 

Enoutsu Street Corporation, Ltd., Vickers Works, Shef- 
field.—Catalogue Ref. S.S. 19/I E of ‘‘ Immaculate ”’ stainless 
and heat-resisting steels. 

James Nerut anv Co. (Sheffield), Ltd., Napier-street, Shef- 
field.—A pamphlet on composite steel and special steels for 
all types of press tools, &c. 

W.H. Wittcox anp Co., Ltd., 38, Southwark-street, 8.E.1.— 
A booklet giving the firm’s ‘‘ Lubrant ’’ range of lubricating oils, 
greases ont cutting alloys. 

H. R. Marspen, Ltd., Leeds.—A catalogue illustrating and 
describing in some detail the crushing, elevating, and screening 
plant made by the company. 

Henry WicGInN anv Co., Ltd., Thames House, Millbank, 
8.W.1.—“ The Properties of Monel Metal with Special Reference 
to Power Plant Equipment.” 

British Jerrrey Diamonp, Ltd., Wakefield, Yorks.—-An 
eight-page pamphlet dealing with the reconditioning of double 
helical type air compressors. 

TxHOs. Cook AND Son, Ltd., Berkeley-street, W.1.—A brochure 
entitled ‘‘ Engineering on the Nile,’’ describing the firm’s engi- 
neering works and its activities. 

SturTEVANT ENGINEERING Company, Ltd., 147, Queen 
Victoria-street, E.C.4.—Publication No. 1237, illustrating the 
full range of the firm’s products. 

Le Granp, Sutciirre AND GELL, Ltd., Southall, Middlesex. 
—-Brochure 54/1 illustrating and describing some of the firm's 
recent activities in shaft sinking, bore-holes, pipe lines, pumping 
installations, &c. 

Georce Exuison, Ltd., Perry Barr, Birmingham.—Leaflets 
on the oil-break “Loom” switch; slip-ring control panels 
with air-cooled starters; and anti-break flame-proof “ Gate- 
End ” circuit breakers. 

British Oxycen Company, Ltd., Angel-read, N.18.—Cata- 
logue Section No. 13 on metal-spraying equipment and acces- 
sories, and a booklet on the metal-spraying process and its 
advantages and applications. 

WELLMAN SmitH Owen ENGINEERING CorPoraTION, Ltd., 
Victoria Station House, 8.W.1.—Section 1 of the firm’s cata- 
logue on steel works and industrial furnaces; Section 2 on 
material-handling equipment, coke oven, and miscellaneous 
machinery. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 





BANKERS COMMERCIAL SEecuRiITY Ltd., have removed from 
Regent Arcade House to larger offices at 17-19, Stratford-place, 
Oxford-street, London, W.1. The change-over took place 
on Monday, June 12th. 

Atrrep Hersert, Ltd., ask us to say that Landis Screwing 
Machines are now being made in England, in the followin 
sizes :—Bolt machines lin., l}in., 2in. and 2}in.; pipe an 
nipple machines l1}in. and 2in. 

Tue StuRTEVANT ENGINEERING Company, Ltd., 147, Queen 
Victoria-street, London, E.C.4, ask us to say that Mr. C. W. 
Wheal, its representative, is now in residence at 54, Doveridge- 
road, Hall Green, Birmingham. Telephone, Shirley 1046. 


Mr. D. MacrarLaANE Macteop, M.1.E.E., who until recently 
was chief engineer for the Clyde Valley Electrical Power Com- 
pany, has been appointed Scottish manager for Electrical and 
Engineering Products, Ltd., with offices at 7, Elmbank-street, 
Glasgow. 

ARMSTRONG-SAURER COMMERCIAL VEHICLEs, Ltd., inform us 
that, following the election of Mr. P. W. McGuire to the board 
of directors of the company, Mr. J. Janes, formerly area sales 
superintendent for London and the Southern Counties, has been 
appointed sales manager, with headquarters at Thames House, 
Wasbuinglor, 8.W.1. 








Patent SpectricaTion No. 389,387.—Owing to a misprint in 





Continent, a civilisation which would never be accom- 





The disadvantage of the heat-treated alloys is that they 





plished, so we wrote, by the illustrious missionaries, 


our issue of April 21st, page 413, the patentee’s name was 
spelt A. Fowler, it should have been A. Flower. 
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Markets, Notes and News. 


are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Business Prospects. 


As a rule the volume of business decreases early 
in June, when the~summer trading season sets in. In 
pre-war days the decline in the home market was largely 
made up by improved export business, but in these days 
high tariffs, quotas, and restrictions on the movements of 
money all tend to hamper trade with overseas markets, 
so that there is less bupiness to balance the seasonal falling 
off in trade with home consumers. This year, however, 
the usual contraction in trade has not been so noticeable, 
and there are indications that business will be maintained 
at & higher level during this summer than for the past 
two or three years. Although no important orders for 
ships have been placed of late, a fair number of contracts 
for small vessels have been secured by the British ship- 
builders and other contracts are in sight. The Trustees 
of the Sino-British Boxer Indemnity Fund have decided 
to advance £360,000 to the China Merchant Steam Naviga- 
tion Company to be allocated to the building of six ships 
by British firms. Inquiries are also in circulation for a 
passenger and cargo motor ship for a Dutch company, but 
this tender will be open to competition of British and Con- 
tinental shipbuilders. Along the North-East Coast the 
shipyards have a considerable amount of repair work in 
hand. Scottish builders also have received some inquiries 
for coasters, one of which is for an Australian company. 
Export business, in spite of difficulties, seems to be slowly 
expanding, although most of this is with Empire markets 
in which British steel receives favourable treatment under 
tariffs. It remains to be seen, however, whether the new 
Cartel policy with its proposed adjustment of prices to 
individual markets will increase the competition which the 
home makers will have to meet. 


British and Continental Steel Makers. 


THE Continental steel makers have never ceased 
to hope that when the new Cartel sales offices were set 
up and an efficient control obtained over production and 
prices they woulSbe able to meet the British steel makers 
and come to an arrangement regarding markets. Before 
Great Britain went off the gold standard and adopted a 
tariff the attitude of the Continental steel makers was very 
different. The British steel makers who then tried to 
reach an agreement with their Continental competitors 
found the latter difficult to deal with. The loss of the 
British market has profoundly altered the position, and 
the Continental works now are hoping almost against hope 
to regain some of their market for semis in this country, 
and would not be averse to granting concessions to British 
steel makers in other directions if this could be arranged. 
An idea that has been entertained by the Continental 
makers is that an arrangement might be reached by which 
they would receive a tonnage quota of semis for sale in 
Great Britain in exchange for concessions in the export 
market for steel rails. It is difficult to see how such a 
scheme could be carried out, and it would certainly have to 
receive Government approval to become effective. There 
are re-rollers who would welcome an arrangement of this 
kind, as some amongst them have not become reconciled 
to the difficulties of obtaining supplies of Thomas basic 
steel nor to the use of British Siemens-Martin material in 
its place. All changes of this description take time to 
complete, and in some instances consumers of material 
which in the past has been re-rolled from Continental steel 
have required supplies of the sort they have been accus- 
tomed to use for many years. This accounts for the con- 
tinued importation of Continental semis, although the 
fact that these are limited to small tonnages shows that 
the manufacturers taking this attitude are comparatively 
few. 


The Cartel and British Merchants. 


The establishment of the European Steel Cartel 
sales offices has had little effect upon the market. The 
increase in the works prices of a few shillings has been 
nullified by the sales by merchants at figures from 3s. to 
5s. below the official quotations. It is significant of the 
position of the Continental works as regards orders that 
although they could have cancelled the balances of unex- 
pired contracts on June Ist, they did not do so, and are 
still accepting specifications against contracts entered into 
some time ago at much lower prices than those they now 
quote. As a consequence this week business has been 
transacted almost entirely by merchants. Buying, how- 
ever, from overseas markets has been indifferent and so 
far as the British market is concerned almost non-existent, 
since the prices asked for Continental steel are not com- 
petitive with the British quotations in most districts. 
Overseas buyers prefer to deal with merchants with whom 
they have long-established relations, and this seems to be 
recognised by the Continental steel works, as they are 
endeavouring to reach an agreement with a number of 
export houses on the Continent and in this country. Con- 
ferences have taken place in London this week between 
British merchants and representatives of the Continental 
steel works, at which the position of the former was dis- 
cussed. Apparently the Cartel wishes to fix an agreed rate 
of profit for the merchant and has proposed that the 
merchant houses selected to sell for the Cartel shall enter 
into a bond of £1000 gold not to break the Cartel rules and 
regulations. The merchants naturally object to this pro- 
posal and most of them are dissatisfied with the rate of 
remuneration offered. In other respects the new Cartel 
organisation seems to be busily at work arranging a fresh 
list of extras, although one, which has never been properly 
observed, has been in existence for years. 


A Threat to the U.S. Steel Trade. 


Judging from editorial comments in the Jron 
Age, it would appear that the American iron and steel 
industry is in danger of coming under the direction of 
economic theorists or politicians—it is not quite clear 





which. The Iron Age suggests that the ‘‘ Administration 
does not expect industry control to emerge overnight full 
grown from the ashes of individualism. It is suggested 
that the job be done piecemeal, starting with wages and 
hours. The assumption is that if wage rate minimums 
and hours per week maximums are established, prices will 
take care of themselves, and that price fixing and other 
regulations may be avoided.” The Iron Age, however, 
doubts the efficiency of this plan and proposes as an alter- 
native “ the establishment, under Government approval, 
of an enforced price base for the more common product, 
established in accordance with a reasonable return to 
capital on the average cost of production, figuring labour 
cost on the basis of whatever wage level adjustments the 
Administration considers to be indicated for labour as a 
whole.” It seems scarcely credible that the American iron 
and steel industry with all its traditions of individualism 
should be reduced to such a pass that its sole salvation 
lies in the resurrection of some of the worst elements of 
war-time control. It would be an extraordinary thing if, 
as @ result of the depression, the American steel trade upon 
the first signs of revival were to find itself enmeshed in the 
shackles of Socialism. In this country the recollection 
of the troubles and absurdities of war-time control have 
steered us clear of any inclination towards such dangerous 
experiments even in the worst of the depression. 


The Regulation of Imports. 


Sir John Beale’s remarks to the shareholders 
of Guest, Keen and Nettlefolds, Ltd., of which he is 
chairman, regarding the possibility of the Economic 
Conference discussing the question of regulating imports 
or production in the case of steel materials, will receive 
the support of the majority of steel makers in this country 
and not a few in foreign countries. Sir John Beale said : 
‘“The Preparatory Commission for the Economie Con- 
ference have suggested consideration of the question 
whether a better level of prices could not be secured 
by the regulation of exports or production. There is 
no doubt whatever that a strict regulation of exports 
of steel from one steel-making country to another country 
also making steel would have this very desirable result 
so far as this commodity is concerned, and surely the 
Economic Conference should attempt the task. It would, 
at any rate, be a step in advance and an obvious and 
easy decision to take, if all such exports at less than full 
cost price were prohibited.” The disturbance to normal 
trade occasioned by one country dumping a part of its 
steel production in the home market of another steel- 
producing country has created difficulties between Con- 
tinental steel makers. Usually, these sales are effected 
at prices ‘‘ fixed without reference to any known com- 
mercial consideration,” to quote from the letter of warning 
sent by the National Steel Committee to the Import 
Duties Advisory Committee. In this country imports 
have been materially reduced, but they are still sufficiently 
heavy to cause annoyance to the British steel makers. 
The German steel makers are experiencing competition 
in their home market from French and Belgian products, 
whilst not so long ago the French steel makers were 
protesting against the invasion of their market by the 
Belgians. It will be seen, therefore, that if the Economic 
Conference does discuss the regulation of imports as 
suggested by the chairman of Guest, Keen and Nettlefolds, 
it will have plenty of material for consideration. So far, 
however, the Government has not approached the steel 
makers upon the subject. 


The Pig Iron Market. 


Usually during a holiday break pig iron stocks 
accumulate owing to the consuming trades suspending 
deliveries, but this year the addition to the stocks will be 
comparatively small. In most districts the holidays were 
shorter than usual, as the works had orders in hand to 
enable them to make a fair re-start. On the North-East 
Coast nearly all the blast-furnaces worked as usual. The 
foundries are moderately well employed and there has 
been little interruption in deliveries. The statistical 
position on the North-East Coast is sound, as there is no 
over-production, and the blast-furnace owners seem con- 
fident that their production for some weeks ahead will 
pass into consumption. On-the other hand, there seems 
little likelihood of fresh furnaces being put into operation. 
The difficulties of increasing the export trade remain, 
however, as buyers abroad are not only cautious in placing 
orders, but in many cases are unable to obtain import 
licences. In Lancashire, business in pig iron has been 
insignificant this week, but a fair number of orders were 
placed prior to the holidays and a good re-start was 
made. There has been little demand for Scottish iron in 
this market, as the textile machinery manufacturers are 
far from busy. The Midland demand for pig iron continues 
satisfactory, and it is estimated that, in spite of the 
holidays, June will prove a better month than May. Some 
of the engineering trades report better prospects and an 
increase in the demand from this quarter would be welcome. 
Reports from the Sheffield district indicate that the stocks 
in consumers’ hands are becoming searce, and as there 
seems little likelihood of any downward revision of prices 
more extensive buying is expected to develop shortly. A 
cheerful feature of the market is that business in forge iron 
has improved of late. The market in Scotland has been 
dull this week and competition for business active. The 
demand for hematite in all districts has been slow and 
negotiations with a view to bringing about an under- 
standing between the makers to avoid competition do not 
appear to have made much headway. 


The Midlands and Sheffield. 


In the Midlands the volume of business coming 
from the structural engineers has declined over the past 
| week or two and has consisted principally of orders for 
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small quantities. One or two structural engineering firms, 
however, are well employed. The demand for boiler plates 
has been quiet practically all this year, and no important 
orders have been reported in this department. The 
quotation is steady at £8 5s., with chequer plates at 
£10 7s. 6d. There is rather more activity of late in the 
black sheet department, and the demand has improved. 
The English re-rollers have been doing a fairly good 
business in srhall steel bars, the quotation for a good 
order being £6 10s. or a trifle less up to £6 12s. 6d. and 
£6 15s. for small quantities. In view of the advance in the 
Continental price for bars by the Cartel sales offices the 
steel makers and re-rollers in the Midlands anticipate a 
considerable increase in their business in this description 
of steel. The usual summer slackness is noticeable -in the 
demand for steel from the collieries. One of the best 
departments of the steel trade ip the Midlands of late has 
been the bright drawn steel bar trade, and the quotation 
for this material is steady at £12 10s. basis. There has been 
a noticeable increase in confidence in the Sheffield district 
of late, and the improvement seems to be spread fairly 
well over the local industry, the demand for strip, plates 
and sheets having reached a considerable tonnage. The 
producers of tool steel also are not badly off for work and 
the demand for magnet steel has increased. 


Lancashire, Scotland, and the North. 


The works have a fair tonnage of orders for 
finished steel on their books, but the season is approaching 
when the demand usually falls off somewhat. On the 
North-East Coast the mills are fairly well occupied com- 
pared with the conditions existing only a short time ago. 
Export business is difficult, but there has been an improve- 
ment in the demand for sheets, both on home and overseas 
account. In Lancashire quiet conditions have developed, 
but the steel makers take the view that the lull in business 
in this district is only temporary. The call for sections, 
however, has been poor since the holidays, and most of 
the important users appear to have covered their require- 
ments. Constructional engineers in this district are not 
finding it easy to obtain contracts to replace those which 
have been worked off. There is competition for business 
in small bars, and although £6 12s. 6d. and £6 15s. has 
been quoted, less has been accepted. Only small orders 
have been received by the works on the North-West 
Coast, but they have been sufficient to keep the mills in 
operation. The Scottish steel makers are finding the 
demand more active in the home market than for export. 
The general complaint is that orders are for comparatively 
small quantities, although in the aggregate they total a 
respectable tonnage. Business with the shipyards is 
disappointing, but there seems a prospect that it will 
improve in the near future, in spite of the fact that the 
summer season has started. 


The Tin Market. 


America continues to buy tin in considerable 
quantities and has been followed by the Continent to a 
lesser degree. Over the week-end there was a somewhat 
nervous feeling apparent in the market, and a reaction in 
prices was the natural outcome. Early this week, however, 
the tone improved and the lost ground was recovered. The 
problem which faces the market is how much of the recent 
purchases of the metal have been for industrial purposes 
and how much purely of a speculative or investment 
character. In the latter case, of course, the assumption 
is that the metal will be thrown back upon the market 
when the holders consider the time opportune, and this 
provides a potential danger to the position. The view is 
undoubtedly held by one section that the situation in the 
tin market is far from sound, but, on the other hand, it is 
probable that the majority of dealers believe that the bull 
speculators have repeatedly sold out and re-entered the 
market as prices advanced, so that the position is not so 
bad as would be the case if the buying represented a 
steady accumulation of metal in speculators’ hands, Some 
estimates give the American deliveries for June at 6000 
tons. There is no doubt that American consumers have 
bought considerable quantities recently, and the opinion 
is gaining ground that they are building up stocks which 
had been allowed to fall to a dangerously low level. 
Amongst the American consuming industries which have 
recently increased their rate of operations are the motor 
car manufacturers and the tin-plate makers. The latter 
have taken an order for 15,000 tons of tin-plates from the 
Hawaian packers. 


The Copper Market. 


The reaction in the copper market did not come 

as a surprise, since, as we have pointed out on more than 
one occasion recently, the buying was not the result of a 
genuine trade demand, but arose from a desire on the part 
of people in countries on the gold standard to secure a safe 
hedge against currency depreciation. In fact, it was 
rather a sign of want of confidence in the stability of gold 
standard currencies, and from that point of view was dis- 
tinetly unhealthy. This buying declined to insignificance 
at the end of last week, but revived a little in mid-week. 
Prices also improved somewhat, but the general features 
of the situation remained unaltered. The weakness of the 
dollar exchange, of course, reduced the price of electro- 
lytic copper, and although the American quotation has 
remained steady at 7-70 cents to 7-80 cents c.i.f., the 
sterling price has varied from £41 to £41 12s. 6d., according 
to the movements of the Exchange. The standard market 
reflected the weakness in the electrolytic position and 
prices reacted but recovered later. Such temporary set- 
backs are likely to occur, but the prospects in this 
market appear brighter than for a long time past. One 
encouraging feature of the situation is that the Italian 
sulphate making season appears likely to be a good one, 
and already fair quantities of rough copper have been 
taken up for this purpose. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
6d.; plates and sections, 15s. 


Steelmakers : Joists, 22s. 


PIG IRON. 


Home. 
£ s. d. 
N.E. Coast— 
Hematite Mixed Nos. .. 
No. 1 a iS 3. 
Cleveland— (D/d Tees-side Area.) 
No. 1 Vole) Gee ere ee. 
No. 3 G.M.B. PAG 
ii. Bere a os 
Basic ate 2 6 
MipLanps— 
Stafis.— (Delivered to Black ae Station.) 
North-Staffs. Foundry... 3 6 0.. .. 
eon a eS 
Basic Oe ic lee ee a Re Bn 
Northampton—- 
Foundry No. 3 
Forge .. .. 
Derbyshire— 
No. 3 Foundry 
a 
ScoTLanp— 
Hematite, f.o.t. furnaces 6 
No. 1 Foundry,ditto .. 10 
No.3 Foundry, ditto .. 3 5 
Basic, d/d cety ctu HN 
N.W. Coast— 


i ae See 
2 


( 315 6d/d Glasgow 
4 0 6 ,, Sheffield 
4 5 6 ,, Birmingham 


Hematite Mixed Nos. .. 


MANUFACTURED IRON. 
Home. 
OS Oi. Cs —_— 
oO. Sr OS Ae — 


Lanos.— 
Crown Bars 
Best Bars 


8S. Yorxs.— 
Crown Bars 
Best Bars 


MrpLtanps— 
Marked Bars (Staffs. ee 
Nut and Bolt Bars 
ScoTtanp— 
Crown Bars 
Best 


N.E. Coast— 
Common Bars 
Best Bars 
Double Best Bain: 





LONDON AND THE SouTH— 


Rounds, 3in. and up 
oe under 3in. 


Plates, jin. (basis) 
frin. .. 
din. .. 
frin. .. 
an... 


Norrs-East Coast— 


Angles 

Tees 

Joists 

ete.. . 

Rounds, 3in. and up 
Px under 3in. 


IH @xA mw 


a @ 


~ 


Plates, jin. (basis) 
»: a. 
% din. .. 
fin. .. 
1: s tin. . 
Boiler Plates, jin. 


MipnaNnpDs, AND LEEDS aND DisTRIcT— 


1Oo wom @ 


Angles 

Tees 

Joists .. 

Channels... .. 

Rounds, 3in. sot m up 
a under 3in. 


- 
YJunwpvaaa ® 


— 


Plates, iin. _— 
oo ime 
a fin. .. 
fin. .. 
» ‘fin. 
Boiler Plates, ey 


~ 
HSaocac oe 


— 


Export. 


SSOSSOOoOSO Caaaasc & 


PARR aa & 


SQoooce 








STEEL (continued). 


GuLascow anp District— 


Angles 

Tees 

Joists 

Channels. . 

Rounds, 3in. pean up 
ue under 3in. 


Plates, jin. (basis) 
wet SE ips 
» dim... 

oo SS 
” tin. 
Boiler me 


South Watzs AREa-- 


Angles 

Tees 

Joists é 

cue. ° 

Rounds, 3in. wan up 
AS under 3in. 


Plates, jin. — 
a fin. . 
‘s fin. .. 
= fein. .. 


=f a 


IrRELAND— 


Angles 

Tees 

Joists 

Channels... .. . 

Rounds, 3in. and up 
under 3in. 


Plates, jin. Peer 
7 fin. . 
din. .. 
fein. .. 


tin. . 


OTHER STEEL 


Sheets. 
10-G to 13-G., f.o.r. 
14-G. to 20-G., d/d. 
21-G. to 24-G., d/d. 
25-G. to 27-G., d/d. 


Home. 
s. d. 


Sew sm yw 
2] 


*3 
a3 


oa ey 
aSaarwtaae: 


_ 
“s3 to 7 


-_ 
a 
ecooscooceo 


~ 
ouwaa 8 


— 
aon 


10 
5 0 


Rest or IRELAND. 


15 
10 


MATERIALS. 
Home. 

£ «a. d. 

Se as 
910 0O.. 
ee a 


9 
9 
9 10 
9 
9 


<9@ 7.6 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, June l4th. 


CorpPER— 
BS eS ere 
Three months .. 
Electrolytic 


Best Selected Ingots, did Bir- 


mingham . 
Sheets, Hot Rolled 


Tubes, Solid Drawn (basis) .. 


” Brazed (basis) 
Brass— 


Ingots, 70/30, d/d Birmingham 


Tubes, Solid Drawn, 2/1 alloy 


»» Brazed 
Trn— 
oe ee a ee 
Three Months .. 
Leap: are ery 
Sperrer: Cash and forward 
Aluminium Ingots (British) 


£35 17 6 
£36 2 6 
£40 10 0 


to £36 0 
to £36 5 
to £41 10 


£40 15 0 


£6 
Home. 
104d. 
104d. 


£35 0 
Home. 
93d. 
114d. 


£221 15 
£221 15 
£13 3 


8 0 0 
Export. 
10$d. 
10}d. 


Oto £37 0 
Export. 
94d. 

114d. 


0 to £222 0 


0 to £222 0 


9to £13 10 


£16 13 9 


£100 


FUELS. 
SCOTLAND. 


LANARKSHIRE— 
(f.0.b. Glasgow)—Steam .. 
” Pa Ell : 
Splint .. 


AYRSHIRE— 
(f.0.b. Ports) —Steam 


FIresHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 

U; d Navi 





LoTatans— 
(f.0.b. Leith—Best Steam 
Secondary Steam .. 


N.W. Coast— 
Steams 
Coke 


NorTHUMBERLAND— 
Best Steams .. 
Second Steams 
Steam Smalls. . 
Unscreened 


ENGLAND. 


Export. 
14/- 
13/6 to 13/9 
15/- 


11/-to 11/9 


13/- 
12/— to 12/6 


11/6 to 11/9 
IL/- to 11/3 


17/6 to 18/- 
20/- to 20/6 


13/6 

12/6 

8/6 
12/~ to 12/6 














The above home trade prices are for 4-ton lots and over; 
2-ton to 4-ton lots 10s. per ton extra; and under 2-ton lots 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G 
Home. £ 8s. d. 
4-ton lots and up .. - 12 0-0... 
2-ton to 4-ton lots « 128-2 Ses 
Under 2 tons Po a 
Export ; £16 7s. 6d., c.i.f. duty paid India. 
£10 10s., f.0.b. other markets. 
Scandinavian Markets Free. 


Tinplates. 
20 by 14 basis, f.o.b. Bristol Channel ports, 17/3 to 17/6 
Tinplate bars, d/d. South Wales works, £4 15s. 


Billets. 

Basic Soft (25-41% C.) 
Medium (0-42% to 0- 60% ©. ).. 

Hard (0-61% to 0-85% C.) 

» (0-86% to 0-99% C.) 
- » (1% C.andup).. .. . 
Soft (up to 25% C.), 500 tons and up.. 
100 tons ae 
Rails, Heavy, 500 ton lots f.o.t... 

» Light, f.o.t. P 


ee 5 15 
12 
2 
2 
12 
0 
7 
10 
10 


sy ee 
eoocoeocoeaeoaanso 


FERRO ALLOYS. 


Tungsten Metal Powder 1/9 per lb. 
Ferro Tungsten 1/6 per Ib. 
Per Ton. 
Ferro Chrome, 4 p.c. to6p.c.carbon £21 15 0 
6 p.c. to 8 p.c. £19 17 6 
8 p.c. to 10 p.c. £19 17 6 
Specially Refined . . 
Max. 2 p.c. carbon £30 0 0 
»  Ilp.c. carbon £31 0 0 
0-70 p.c. carbon £42 10 0 
carbon free .. 11d. per Ib. 
2/8 per Ib. 
£10 15 0 homé 
£12 2 6 seale 5/—p.u. 
£18 17 6 scale 6/—p.u. 
12/8 per Ib. 
6/3 per Ib. 
10d. per Ib. 
£225 to £230 
5/9 per Ib. 


Per Unit. 
6/6 
6/6 
6/6 


9/- 
11/- 
13/6 


Metallic Chromium 
Ferro Manganese (per ton) 
Silicon, 45 p.c. to 50 p.c. 
ea 75 p.c. 
Vanadium 
Molybdenum. . 
Titanium (carbon free) 
Nickel (per ton) 3 
Ferro Cobalt 





Duream— 
Best Gas.. 
Foundry Coke 


14/6 
13/6 to 15/6 


Inland. 
. 25/6 to 26/6 
.. 21/— to 22/6 
. 16/6 to 19/6 


SHEFFIELD— 
Best Hand-picked Branch 
South Yorkshire Best .. 
South Yorkshire Seconds 
Rough Slacks. . 8/- to 9/- 
Nutty Slacks .. -2 +e Th to 8/6 
Furnace and Foundry Coke (at ovens) 
Carpirr— SOUTH WALES. 
Steam Coals : 
Best Smokeless Large . . 
Second Smokeless Large 
Best Dry Large .. 
Ordinary Dry Large 
Best Steam Smalls 
Ordinary Smalls 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


19/6 
19/-to 19/44 
18/9 to 19/3 
17/9 to 18/6 
13/6 to 14/— 
11/6 to 12/6 
21/- to 26/- 

30/- 
15/- to 17/6 

21/- 


SwansEa— 
Anthracite Coals : 
Best Big Vein Large .. 
Machine-made Cobbles. . 
Nuts 
Beans 
Breaker Duff Rubbly Culm. . 
Steam Coals : 
Large 
Nuts 
Smalis 


35/— to 38/6 
35/— to 48/6 
37/6 to 48/6 
28/6 to 32/6 
18/- to 20/6 

8/6 to 9/6 


18/- to 20/6 
18/- to 25/- 
11/- to 13/- 


FUEL OIL. 


Ex Ocean Installation. New Duty to buyers 
account 
Furnace Oil (950 saan 


Diesel Oil 


Min. 100 tons 
3 0 0 
312 6 


MANCHESTER— 
Furnace Oil (950 Gravity). . 
Diesel :Qil....ca2. se op 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


European Federation of Engineers. 


Since the Comité d’Initiative was constituted in 
Paris under the presidency of Monsieur Le Trocquer, 
Senator and former Minister of Public Works, with the 
object of creating a European Federation of Engineers, its 
attempts to bring together engineers from all European 
countries for the disenssion of a general scheme have met 
with less success than had been anticipated at the time 
when everyone agreed to the expediency of forming such 
a Federation. The basic idea was that engineers should 
combine to raise their status and influence and play a 
more effective part in the settlement of the economic diffi- 
culties from which the world now suffers. The programme 
as presented covered, perhaps, too. much ground, and the 
great obstacle that, for the time being, prevented anything 
being done was the conflict of ideas between countries 
where the engineering profession is jealously guarded and 
others that leave the ranks open to those who have not 
undergone. a recognised training. There consequently 
exists a kind of national exclusiveness that is fatal to an 
international understanding unless all countries come 
together to discuss the matter freely. Some regard the 
projected scheme as too democratic. In view of these 
difficulties -there is now a suggestion that the problem 
should be dealt with in another way, beginning with the 
associations of engineers from the Ecole Polytechnique, 
Mines, Ponts et Chaussées, Public Works, and other high 
schools which will constitute a national group representing 
a high professional level, and this group will be joined by 
similar groups in other countries to form the Federation. 
Thus the European Federation will comprise engineers 
holding diplomas of the first order, and it will be for them 
to decide how far they can admit to membership of the 
Federation those engineers who have had a less complete 
education and training and may, nevertheless, possess the 
qualifications necessary to maintain the profession at the 
desired level. It is possible that some such suggestion as 
this will be made in view of a meeting to organise a 
European Federation which it is hoped to hold in Paris 
after the London Economic Conference and the World 
Power Congress. 


Motor Coaches. 


The experimental motor coaches running on the 
railways have been supplied mostly by motor car builders 
who have dealt with the problem from the point of view 
of lightness, speed, and wheel resilience—that is to say, 
the attributes of road travel—and have aiméd at super- 
seding trains for light traffic by coaches which will run 
more frequently at much higher speeds on the rail. The 
coaches recently exhibited at the Gare Saint-Lazare were 
characteristic of this tendency to build light vehicles with 
increasingly powerful engines and capable of travelling 
faster than is permissible for trains in this country. 
There is even a scheme to reduce the time for carrying 
Transatlantic passengers between Paris and Cherbourg 
by means of these specially fast coaches. Many railway 
engineers, however, think that the experiments have gone 
far enough. They have little confidence in the reliability 
of resilient wheels, and fear trouble with the specially 
light coaches travelling at high speeds. The effect of 
shocks upon them cannot yet be foreseen. Particular 
interest is therefore taken in the experimental runs now 
being made on the Nord Railway by a coach constructed 
by the Aciéries du Nord, which is designed something on 
the lines of existing rolling stock and is built on the 
tubular system, similar to the coaches running on the 
northern railways. It is of steel throughout, to the 
exclusion of lighter metals, and the wheels are of the 
ordinary type. Its weight is 30 tons. Having a total 
length of 73ft., the coach is mounted on two bogie frames, 
one of which carries a five-speed gear, and the air injection 
engine of 126 horse-power is isolated from the body. It 
is controlled from cabs at each end of the coach. The 
brakes are electro-magnetic. The speed attained is about 
62 miles an hour. The Aciéries du Nord is building similar 
coaches with different transmissions for purposes of com- 
parison, and for the State Railways the engine will have 
double the power of that running experimentally on the 
Nord. 


Import Duties. 


The tariff truce during the Economic Conference 
was accepted by the French Government with so many 
reservations that there is every appearance of its proving 
inoperative. Nothing will be allowed to interfere with the 
protection of home industries against possible consequences 
of the foreign currency devaluations, which are regarded 
as a serious menace to the country, and the Government 
has asked powers from Parliament to deal with the situa- 
tion as occasions arise by simple decree. This means that 
the Government will be able, at any moment, to increase 
duties on any goods or products that may be imported 
under conditions jeopardising the interests of home pro- 
ducers and manufacturers. It will enable the Govern- 
ment to deal temporarily with any emergency. The 
authority sought for from Parliament is apparently one 
result of the difficulty of dealing with the changed situation 
by means of the compensating tax, which will presumably 
be suppressed and replaced by a temporary adjustment of 
tariffs in order to check any massive importation of low- 
priced goods and produce. 

Under the fifteen years’ concession which has 
been granted to the new company formed by the five 
civil flying companies previously existing, the amount of 
State subsidy to be paid will vary from 7-5f. to 15f. per 
kilometre flown, according to whether the services are 
Continental or overseas. Last year the amount received 
by all the companies averaged close upon 20f. per kilo- 
metre. The concessions may be terminated in the event 
of the receipts during any year falling to below 75 per 
cent. of the estimated , and also in case of any 
failure to ensure regularity of the service. The concession 
does not guarantee the company against competition, but 
no subsidy will be granted for competing services. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 


Copies of Specifications Patent Office, 





be obtained at the 


may 
Sale Branch, 25, Southampton-buildi Chancery-lane, W.C., 
at le. each, - ; 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





DYNAMOS AND MOTORS. 


391,888. November 21st, 1931.—CommuTaTors ror DyNnAmo- 
ELECTRIC Macutnes, The British Thomson-Houston Com- 
nany, Ltd., of Crown House, Aldwych, London, W.C.2 ; 
eonard Griffiths, cf ‘‘ Kennington,’ Biggin Hall-crescent, 
Coventry ; Cecil James Morton, of “‘ Stanway,” 86, Wain- 
body-avenue, Coventry; and Sidney Henry Franklin, 

of la, Grasmere-avenue, Coventry. 

The object of this invention is to produce a strong and 
efficient commutator capable of withstanding the stresses set 
up at the high speeds at which fractional horse-power motors 
are sometimes run and which is cheap to manufacture. A 
is an annular body portion moulded around a metal sleeve B. 
The moulding may be of any desired insulating material, but is 
preferably formed of canvas or similar material impregnated 
with a resinous condensation product. At one end of the 
annular body A there is a number of dovetail or T-shaped 


N° 391,888 





depressions or indentations C, corresponding with the 
number of segments, whilst at the opposite end of the body 
there is a radial flange D having apertures E formed in it, the 
centres of which are in line with the centres of the dovetail or 
T-shaped depressions C. The commutator segments are in 
the form of stampings F provided with extensions G at one 
end, the extensions being dovetail or T-shaped to fit into 
depressions C in the body A. The other end H of each stamping 
F is formed as an extension of such a width that it will pass 
through the aperture E in the flange portion D. The segments 
are substantially ae with their extensions H threaded 
through the apertures E and their extensions F inserted in the 
depressions C. When the segments F are all assembled upon the 
body the assembly as a whole may be placed in a press so as to 
bend the segments to their final shape. The armature con- 
ductors may be secured in any convenient manner to the 
portions H projecting through the apertures E.— May 11th, 1933. 


391,922. February Ist, 1932.—ALTERNATING-CURRENT ELEC- 
tric Motors, John Wesley Mulligan, of 15, Delamere- 
avenue, Stretford, Manchester; and A iated Electrical 
Industries, Ltd., of Crown House, Aldwych, Westminster. 

In accordance with this invention a se; te field winding of an 
exciter A is connected to the supply mains of a motor B through 
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a rectifier C and current transformer D. With this arrangement 
the excitation current increases with the load current of the 
motor, which does not fall out of step with a large increase of 
load. The scheme is also claimed to enable the motor to have a 
smaller air gap than usual and to give good induction motor 
starting characteristics.— May 11th, 1933. 


391,930. February 8th, 1932.—DyNaMo-ELECTRIC GENE- 
rators, The British Thomson-Houston Company, Ltd., of 
Crown House, Aldwych, London, W.C.2. 

The invention relates to electrical generators supplying loads 
which are continuously varying. Owing to the rapid changes of 
flux in the armature or in the series field of a generator supplying 
a fluctuating load, voltages are induced in the main exciting 
windings of the generator which render it sluggish in operation. 
An object of the invention is to provide an improved magnetic 
coupling A external to a generator between the load and field 
circuits of the generator which is opposite in effect to that 
between the circuits within the generator in order to overcome 
this sluggish operation of the machine, the regulation under 
fluctuating load conditions being the same as under steady 
load conditions. The invention is particularly applicable to arc 
welding systems in which variable-voltage generators are 
employed for supplying the welding current. The scheme is 
described at considerable length, but it will suffice to say that 
the transformer reactor A provides a coupling external to the 





generator between the are circuit and the field circuit of the 
generator, and by reason of this connection the undesirable 
transients set up in the generator are neutralised. The reactance 
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of the transformer reactor also furnishes the necessary amount 
of series stabilising reactance for such generators.—May 11th, 
1933. 


SWITCHGEAR. 


391,871. August 3rd, 1932.—AuTomaric Starters For Siip- 
RriInc InpuctTion Motors, The British Thomson-Houston 
Company, Ltd., of Crown House, Aldwych, London, W.C.2 ; 
Hammond Charles Hastings, of 235, Clifton-road, Rugby ; 
and Sidney Norman Bourne, of Birdingbury, Rugby. 

This invention relates to automatic starters for slip-ring 
induction motors which can be 
controlled from a remote point 
by means of a push-button or 
pilot switch. A single solenoid 
operates the main contacts and 
stresses a spring by means of 
which the resistance contacts 

: are short-circuited in timed 

sequence. When the operating 

coil is energised, the stator con- 
tacts H close immediately. 

The plunger of the solenoid A 

completes its full travel as soon 

as energised and closes the stator 

contacts through the link B. 

The movement of the plunger to 

the fully attracted position 

compresses the spring through 

the medium of the memberC, . 

= thus causing rotation of the 

member D, which carries the 
rotor contacts towards the 
closed position. This movement 
is retarded by a pendulum time 
device. After a predetermined 
interval, as controlled by this 
time device, the contacts 

E are bridged, thus short- 

circuiting a portion of the 

resistance in the rotor circuit. 

The member D continues to 

move, under the control of the 

time delay device, until con- 
tacts F are ear J closed. The sequence of closing of the contacts 
is such that the stator is closed immediately the solenoid is 
energised and the rotor resistance is subsequently cut out step 
by step under the influence of the time delay device.—May 11th, 
1933. 
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392,051. September 19th, 1932.—Liquip Enecrric Power 
Swircnes, Siemens-Schuckertwerke Aktiengesellschaft, of 
Berlin-Si tadt, rmany. 

The principle underlying this invention is that in an expansion 
switch chamber the contacts move relatively to one another az 
the moment of separation of the contacts when breaking contact 
at a speed in excess of 3m. per second. The specification is long 
and involved, but the operation of the switch is described 
somewhat as follows :—In the closed position of the switch the 
pivot A of the link member B is at the bottom of its path and 
the small initial movement of the switch pin C corresponds to 
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a relatively large ne movement of the sector D. As the 
switch pin C is deeply inserted in the fixed contact E a relatively 
great distance has to be traversed before the contacts are 
separated. Whilst the movable switch pin carries out this 
movement, the major part of the energy stored in the spring F 
is released. Consequently at the moment of separation of the 
contacts the switch pin C travels at @ high speed and the arc is 
extinguished. In the period corresponding to a half-wave the 
arc is made so long that a large quantity of vapour is formed in a 
unit of time. The vapour pressure ni to extinguish the 
are by expansion is readily formed, with the result that the 
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insulating rings G are separated against the action of the 
— H and liberate the expanded vapour. Upon the dis- 
eharge of the vapour under high pressure the vapour content 
of the chamber in the path of the arc expands so violently that 
it extinguishes the arc at the moment of zero current.—May 
llth, 1933. 


TRANSMISSION OF POWER. 


391,822. July 28th, 1931.—Torque TRANSMITTING APPARATUS, 
W. G. Wilson, 23, Queen Anne’s-gate, Westminster. 

This transmitter is of the hydraulic type. On the end of the 
driving shaft A there is a cylindrical shell B, with passages C 
through which the water or oil circulates. At the portions 
D, E, and F the passages are formed by inclined nozzles in 
discs, which are free to rotate in one direction, but are held by 
ratchets in the other. The reaction of the water passing from 
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one set of nozzles to the other transmits the torque to the driven 
shaft G. It will be obvious, the inventor says, that under 
certain conditions the liquid delivered from the nozzles may 
impinge at such an angle on the vanes of the dises forming the 
channels that one or more of the discs will be caused to rotate, 
thus by-passing the liquid into an adjacent channel. The liquid 
will thereby be delivered at the most appropriate angle and 
velocity to the nozzle carried by the driving member.— 
April 28th, 1933. 


PUMPING AND BLOWING MACHINERY. 
N°? 391,619 


391,619. May 17th, 1932.—: 
Liguip Jet Pump, E. 
Auger, 15, rue Lemercier, 
Paris, France; and 
Lanquetin, 15, Cour de 
l’Ancre, Courbevoie (Seine), 
France. 

The peculiarity of this jet 
pump lies in its greatly 
extended height, as compared 
with normal pumps of this 
type. The inventors claim 
that in this way the jets break 
up into such fine particles that 
the water and the gases form 
an emulsion which is more 
effective in entraining the 
gases than is a solid jet. The 
construction of the pump is 
okvious in the drawing. The 
ball valve at the bottom is to 
maintain sufficient water in the 
separating chamber to prevent 
the gases finding their way out 
by the water outlet.— May 4th, 
1933. 











MACHINE TOOLS AND SHOP APPLIANCES. 


391,723. December 12th, 1932.—Hypravnicatty OPERATED 
Work TasBLes FoR Macutve Toots, O. Hoppe, Kirch- 
strasse 27, Rorschach, Switzerland. 

In this hydraulic ram for operating the work table of a milling 
machine the ram cylinder takes the form of a tube A which is 
held in a downward extension B of the table. This extension 
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incidentally serves to stiffen the table. The tube is held only at 
one end by the nut C, so that it is free to expand under the 
influence of changes of temperature. There is an annular space 
D surrounding the tube to which coolant is supplied from the 
work table by the ports E. The piston-rod is attached to the 
frame of the machine and is made of two concentric tubes for 
the supply of the working fluid to the ram.— May 4th, 1933. 


METALLURGY. 


391,730. December 30th, 1932.—ANTI-FRICTION METAL 
Incots, G. Michault, No. 39, rue Mignot Delstanche, 
Ixelles-Bruxelles, Belgium. 

The inventor states that anti-friction metal has always been 
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delivered in the shape of trapezoidal ingots, in the mass of 
which it is not practically possible directly to machine-work 
washers or bushings, because there would be too much of the 
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metal wasted. Therefore to d washers or bushings with 
ingots as they are actually delivered, it is necessary to cast 
these ingots a second time, in the shape of small cylinders having 
approximately the diameter of the objects required, but a little 
larger, which are transformed on the lathe into washers or 
bushings of the precise dimensions required. He, instead, 
makes the ingot in the form of a number of bars of appropriate 
sizes, which can be easily sawn apart.— May 4th, 1933. 





CRANES AND CONVEYORS. 


391,538. January Ist, 1932.—Conveyor Routers, Fisher and 
Ludlow, Ltd., Albion Works; Rea-street, Birmingham, 
and N. B. Ludlow. 

These conveyor rollers are 


equipped with ball bearings and a 
grease reservoir which is Soomad 


by the sheet metal cap A. This 


N?391,538 
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cap fits in the groove B and is held in place by drilling small 


holes, as at C C, and then drifting out these holes. Grease is 
forced into the recess through the ball valve D by a grease gun.— 
May 4th, 1933. 


MISCELLANEOUS. 


392,131. June 20th, 1932.—Ba.’ Beartnes, W. B. Bary, 
Bachestrasse 2, Berlin-Friedenau, Germany; P. Briihi, 
Rupprechtstrasse 6, Berlin-Lichtenberg ; and F. Neugart, 
Réntgenstrasse 10, Berlin-Charlottenburg, Germany. 

In this ball bearing the outer race is made in two pieces in the 
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axial direction, and the two are held together by rings A A 
slipped into recesses round the periphery. The spacing of the 
recesses is made unequal, so that the two pieces must always be 
assembled in the same positions.—May 11th, 1933. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the 'y informati 

should reach this office on, or before, the morning of the Monday 
of the week preceding the ti In all cases the TIME and 


PLACE at which the meeting is to be held should be clearly stated. 











To-DAY. 

Inst. or StRucTURAL ENGINEERS.—Summer general meeting, 
at Birmingham. For provisional programme see page 486. 

NEwcomeEN Society.—Summer meeting in Cornwall. Head- 
quarters, Green Bank Hotel, Falmouth. For provisional pro- 
gramme see page 536. 

Puysicat Socrery.—Imperial College of Science and Tech- 
nology, South Kensington. The Tenth Duddell Medal will be 
presented to Professor Wolfgang Gaede. Eighteenth Guthrie 
Lecture, ‘‘ Studies in the Extreme Ultra-violet and the Very 
Soft X-ray Region,’ Professor Maune Siegbahn. 5 p.m. 

To-pAY AND SATURDAY, JUNE 17TH. 

British WarTeRworks’ Assoc.—Twenty-second annual 
general meeting, at Blackpool. For provisional programme see 
page 382. 


Saturpay, JUNE 17TH. 


Inst. or ELectTRICAL ENGINEERS: 8S. MIDLAND STUDENTS.— 
Visit to B.B.C. Daventry transmitter. 3.30 p.m. 

Nort or ENGLAND Inst. of MINING AND MECHANICAL 
ENGINEERS.—Newcastle-upon-Tyne. ‘‘ Impoverished Areas of 
the Maudlin and Busty Seams in the Durham Coalfield,” Dr. 
William Hopkins ; ‘‘ The Microspores of Some Northumberland 
Coals, and their use in Correlation of Coal Seams,” Dr. Arthur 
Raistrick and Mr. J. Simpson. 2.30 p.m. 





Monpay, JUNE 19TH, TO WEDNESDAY, JUNE 2lsT. 


Inst. oF HEATING AND VENTILATING ENGINEERS.—Summer 
meeting at Llandudno, Headquarters, the Grand Hotel. 
Monday, oma meeting ; paper, ‘Gas Flow and Radiation, ’ 
Mr. J. Lubbock. 9.45 a.m. 


Tuespay, JUNE 20rH. 


Inst. oF ENGINEERS-IN-CHARGE.—Summer visit to East- 
bourne. Leave Charing Cross Station, Embankment, 9.15 a.m. 


Turspay, June 20rn, To Fripay, June 23rp. 


Inst. oF British FouNDRYMEN.—Annual Conference, at 
Cardiff. For provisional programme see page 510. 


WEDNESDAY, JUNE 2IsT. 


MANCHESTER GEOLOGICAL AND MrninoG Soorety.—Excursion. 
Leave Albert-square, Manchester, by motor coach, 10.30 a.m. 
Arrive Audenshaw and visit works of Messrs. Austin Hopkinson, 
who will entertain the visitors to lunch. Leave Audenshaw at 
1 p.m. for Buxton, for an inspection of the Safety in Mines 
Research Station, Harpur Hill, where tea will be provided. 
Leave for Manchester 5.30 p.m. 

Soc. or CHemricaL INpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘‘ Plastics and the Architect,” Mr. 
R. MeGarth. 

Saturpay AND Sunpay, JUNE 24TH AND 25TH. 

Inst. or EvectricaAL ENcrngeerRs: N. Mipitanp CENTRE.— 
Summer outing to Buxton. Particulars from the Hon. Secretary 
for the a. Mr. W. H. Fuller, c/o T. W. Cokayne, Ltd., 
Angel-street, Sheffield. 


Monpay, JUNE 26TH, TO SATURDAY, JULY 8TH. 


Woritp PowEeR CONFERENCE.—Scandinavia. For papers to 
be read see page 151. 


WEDNESDAY, JUNE 28TH. 


Soo. or CHemicaL Inpustry.—At the Plastics Exhibition, 
Science Museum, S.W.7. ‘‘ Plastics: Their Use in the Elec- 
trical Industry,”’ Lieut.-Colonel K. G. Maxwell. 

THURSDAY, JUNE 29TH. 

MANCHESTER Assoc. OF ENGINEERS.—Visit to White Star 
m.v. ‘* Georgie’ at Gladstone Dock, Liverpool. Leave Man- 
chester (Central), 1.30 p.m. 


THuRsDAY, FrripaAy AND Saturpay, JuNE 297TH, 30TH, AND 
JuLy Ist. 

AssociaTIon of TECHNICAL INsTITUTIONS.—Municipal College 
of Technology, Manchester. Summer Meeting. Thursday : 
Dinner by invitation of Imperial Chemical Industries, Ltd., 
7.45 for 8 p.m. Friday: Reception by the Lord Mayor of 
Manchester ; Presidential Address by Sir Hugo Hirst; ‘The 
Training of the Technical Teacher,” Mr. J. H. Currie, 10 a.m.; 
visit to Bolton, 1.15 p.m., or visit to docks and trip on Ship 
Canal, 2 p.m.; reception at College of Technology, organ recital, 
8 p.m.; inspection of College, concert, dancing, 8.30 to 11.45 
p-m. Saturday: Papers, “The Textile Industry,’’ Professor 
Morton ; ** Management Education, the Case System,”’ Principal 
G. A. Robinson, 10 a.m.; Charabanc tour, 2 p.m. 


Tugspay, Juty 47TH, To Sarourpay, JuLy 87a. 


Royat AcricutturaL Socrety or Enctanp.—Royal Show 
at Derby. 

Monvay To Fripay, Jury l0ru to l4ru, 

Soc. or Cuemicat INpustry.—Newcastle-upon-Tyne. Annual 
meeting. Headquarters, Armstrong College. Monday: In- 
formal reception, 7.30 p.m. Tuesday: Annual general meeting ; 
Presidential Address, ‘‘The Industrial Use of Textiles,” Dr. 
R. H. Pickard, F.R.S., 10.45 a.m.; luncheon at New Assembly 
Rooms, Barras Bridge, 1 p.m.; 2.30 p.m., Chemical Engineering 
Group session in the Chemistry Lecture Theatre, paper by 
Dr. 8S. L. Pearce, ‘‘The Application to the Battersea Power 
Station of Researches into the Elimination of Noxious Con- 
stituents from Flue Gases and the Treatment of Resulting 
Effluents’’’; discussion to be initiated by Mr. G. Monhebel, of 
I.C.1., Ltd., Billingham ; discussion on a written contribution 
made by Mr. A. T. King, “‘ The Fading of Dyed Fabrics under the 
Influence of Sulphur Gases in the Atmosphere.’”” Wednesday : 
Plastics Group Session in the Chemistry Lecture Theatre, 
‘* Plastic Masses, their Physical Importance and Application,” 
Professor B. Rassow ; discussion will be opened by Dr. L. A. 
Jordan; presentation by the President of the Medal of the 
Society to Professor W. A. Bone, F.R.S., who will deliver an 
address, ‘‘ Forty Years of Combustion Research,” 9.30 a.m.: 
annual dinner of the Society at the New Assembly Rooms, 
Barras Bridge, 7.30 p.m.; dancing from 10 p.m. to 1 a.m. 
Thursday: 10 a.m., Food Group Session ; general discussion on 
‘‘How Science can Help the Nation to Produce More of its 
Own Food ’’; speakers will include Professor H. D. Kay and 
Mr. H. J. Page. Receptions and works visits have been arranged 
for the visitors. 

WEDNESDAY TO Fripay, JuLY 12TH To l4tu. 

Inst. oF Mrytnc ENGINEERS.—Summer meeting at Edin- 
burgh. For provisional programme see page 560. 

WeEpDNEspDAy, JULY 19TH, TO TUESDAY, JULY 25TH. 

INTERNATIONAL Ort INDUsTRIEs ExHIBITION.—Royal Agri- 
cultural Hall, Islington, N.1. Daily. 

Wor.ip Petrroteum ConGcress.—Imperial College of Science 
and Technology, S. Kensington, London. For provisional 
programme see page 372. 

Saturpay, JuLy 22np. 

Puysicat SocieTy.—Visit to the Cavendish Laboratory and 
the works of the Cambridge Instrument Company, Ltd., at 
Cambridge. 

Sunpay, JULY 23RD. 

Inst. or EtecrricaL ENGINEERS: LoNpON STUDENTS’ 
SecTion.—Summer meeting in Holland and Western Germany. 
Particulars from Mr. R. &. W. Joyce, 14, Moresby-avenue, 
Tolworth, Surbiton. 








CONTRACTS. 


CHANCE BroTHERS AND Co., Ltd., Firhill, Glasgow, have 
recently booked an order for heat insulation with ‘‘ Glass Silk ” 
of the boilers, engine-room piping and cylinders of two of the 
ships building by Hendersons at Partick. 


Tue L.M.S. Rattway announces that the following contracts 
have been placed :—With a Mansfield firm for the reconstruction 
of two bridges on the Doe Lea branch, and with a Middlesbrough 
firm for the reconstruction of Floor Croal Viaduct at Bolton, 
Lancs., on the Blackburn line. 


G.V.D. Ittumrators, Aldwych House, Aldwych, London, 
W.C.2, have recently been awarded the following lighting 
contracts :—Several rooms, including the Press room, at the 
World Economic Conference, the catalogue room of the British 
Museum, the head offices of the Sussex Electricity Supply Com- 

any, the whole of the windows of British Industries House, 
ormerly Gamages (West End), Ltd., and laylighting at A. V. 
Heal and Sons, Ltd., Tottenham Court-road. 
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National Union of Manufacturers. 


Ar a meeting of the National Union of Manu- 
facturers at the Central Hall, Westminster, last 
Thursday, June 15th, the action which the Govern- 
ment has taken with regard to recent trade agreements 
was strongly criticised by the President, Sir William 
Alexander, who said that the advantages gained by 
the Ottawa Conference and the protection accorded 
to our industries as a result of that competent and 
non-political body, the Import Duties Advisory 
Committee, had been largely whittled away. Some- 
thing in the nature of a comprehensive and powerful 
union of trade and industry would have to be formed, 
he considered, to ensure for themselves a square deal. 
Other speakers protested against the oil fuel tax, 
and critical reference was made to the Government’s 
Road and Rail Traffic Bill. The meeting, which was 
limited to heads and directors of manufacturing firms 
and persons holding responsible positions in manu- 
facturing firms or in trade associations, adopted, 
with one dissentient, a number of resolutions, one of 
which considered that the trade agreements were 
‘bad bargains made in the wrong way,” and should 
be cancelled at the earliest possible moment, while 
another stated that for the purpose of securing proper 
co-operation between industry and the Government 
on all questions of general trade policy, it was essen- 
tial that all manufacturers of the country should act 
together, and immediate steps should be taken to 
devise the necessary machinery. 


Friends of the Hamburg Tank. 


An interesting gathering of a distinctly inter- 
national character opened in Hamburg on Saturday 
last, June 17th, in connection with the twelfth 
annual general meetings of the Friends and Patrons 
of the Hamburg Experimental Tank. More than 
380 members and guests are taking part in the meet- 
ings, which include an inspection of the different 
tanks and apparatus at the Hamburg Tank Institute, 
and a Scandinavian voyage on the 14,000-ton 
Hamburg-South American motor ship ‘* Monte Rosa,”’ 
which left Hamburg on Saturday evening last for 
Oslo, Gothenburg, and Copenhagen. At each port 
an appropriate programme of meetings. and visits 
has been arranged, which are to be supplemented by 
lectures on board ship and the demonstration of a 
collection of modern navigating instruments and 
safety devices, which have been lent by various 
manufacturing firms. Among those taking part in 
the proceedings are leading German, Scandinavian, 
English, Dutch, French, and other shipbuilders and 
marine engineers. 


Rationalisation of Shipping. 


Ar a meeting of the Council of the Chamber of 
Shipping, last Friday, June 16th, the proposals put 
forward by a special sub-committee for the rationalisa- 
tion of merchant tonnage were considered. These 
proposals were mentioned in our Seven-day Journal 
on June 9th last. After some discussion the follow- 
ing resolution was passed :—‘‘ The Council, having 
received a report from the Special Committee on 
Rationalisation of Shipping, thank the Committee 
for their services, but feel that, though their pro- 
posals have met with a large measure of support from 
members of the Chamber, the amount of support so 
far received is not sufficient to justify the Council in 
placing such proposals either immediately before His 
Majesty’s Government or the other constituents of the 
International Shipping Conference.” At the same 
meeting considerable apprehension was expressed 
regarding the effect upon shipping of the Road Rail 
Bill now before Parliament. It was felt that if 
“agreed” railway rates were allowed the coasting 
services of the country were bound to suffer whatever 
safeguards were devised. 


Profit-Sharing. 


Statistics relating to profit-sharing and co-partner- 
ship for the year 1932 were issued-this week by the 
Ministry of Labour. During the year systematic 
inquiries were made as to the position of certain 
schemes which the Ministry had reason to suspect 
were no longer in active operation. As a result, it 
has been found necessary to amend slightly the figures 
which have been given in previous reports. The 
following details for 1932 will not, therefore, be 
strictly comparable with those published in THE 
ENGINEER for June 24th, 1932, and preceding years. 
The present return notes that forty-three schemes, 
operated by forty firms, were known to be in opera- 
tion at the end of the year in the metal, engineering, 
and shipbuilding group. The firms concerned em- 
ployed 63,400 workpeople, of whom approximately 
18,600 were entitled to participate. Financial details 
are given of twenty-seven schemes in this group, 
14,200 participants receiving an average bonus of 
£2 12s. 11d., giving a percentage addition to wages of 
2-7. The corresponding figures for 1931 were given 
by the Ministry as twenty-nine schemes, 14,300 partici- 
pating employees, £3 11s. 10d. bonus, and 2-9 per cent. 


group—always the strongest section numerically— 
seventy schemes, with 49,100 participants out of a 
total employed of 56,300, were in operation at the 
end of 1932. Of these seventy, details are available 
of sixty-four schemes. Under them a bonus of 
£9 1s. 6d., or 4-7 per cent. on earnings, was paid to 
47,700 participating employees. During the year 
one new scheme was reported to the Ministry. It was 
in connection with a gas and electricity undertaking, 
having a total of 130 employees. The scheme pro- 
vided for the payment of a bonus on a sliding scale 
dependent on the rate of ordinary share dividend. 
Of the eleven schemes which were discontinued, two 
were organised by gas companies, the reason in both 
instances being consolidation with other schemes on 
amalgamation. Two other discontinued schemes 
concerned a firm of general engineers and _ boiler- 
makers (80 employees) and of chemical manufac- 
turers (43,000 employees) respectively. Substitution 
by piecework was made in the first case and by a 
bonus scheme of a different type in the second. 
According to the latest available information, the 
total number of schemes in operation at the end of 
1932 was 469. About 390,000 workpeople were 
employed, and 220,000 were participants. The 
average bonus paid under 395 schemes was £9 3s. 11d., 
giving 5 per cent. addition to earnings. The Ministry’s 
amended figures for 1931 are :—479 schemes in opera- 
tion, with 231,000 participants ; of which 409 schemes 
gave an average bonus of £10 Is. 11d., representing a 
percentage addition to wages of 5-3. 


Freedom of Coventry. 


Last Thursday, June 15th, Sir Alfred Herbert was 
enrolled an honorary freeman of the city of Coventry, 
in recognition of his many local benefactions and his 
services in connection with the industrial develop- 
ment of the city. He is only the fourth upon whom 
the honour has been conferred. The ceremony was 
held in St. Mary’s Hall, and the resolution was moved 
by the Mayor and seconded by the Deputy Mayor. 
It was carried unanimously. Sir Alfred then took 
the formal oath of a freeman and signed the Admission 
Book, after which the Mayor, on behalf of the 
Council, presented him with a handsome silver casket 
and an illuminated scroll. In his speech, Sir Alfred 
Herbert paid a tribute not only to the courage, enter- 
prise, and ability of the citizens of Coventry, but also 
to the high standard of craftsmanship of its,arcisans. 
His company owed to the Coventry workmen a very 
large measure of the success it enjoyed. Later, 
he referred to the industrial situation and said that 
the thought had long been growing in his mind that 
while science and engineering had made continued 
progress, finance had lagged behind. Economists 
were still unable to control the man-made model of 
distribution and exchange. The great problem the 
nations had to face was to render available for those 
who needed them, not only the goods they now pro- 
duced, but the greater abundance which would be 
forthcoming if the country had the skill to set its 
unemployed to work. 


Timber. 


Berore the British Science Guild in London last 
Monday, June 19th, Dr. R. 8. Troup, Professor of 
Forestry in the University of Oxford, suggested that 
the time had arrived when the State afforestation 
policy should be reconsidered from a wider point of 
view. It had been estimated, he said, that the world 
consumption of woods was greater by 50 per cent. 
than the total annual growth, and by this estimate 
it would seem that there would be a shortage at no 
very distant date. Giving reasons why Britain should 
maintain an adequate area of forest worked scienti- 
fically to ensure a high rate of productivity, he sug- 
gested that not only was it desirable as a measure of 
national security, but also that it would displace 
imports from foreign countries. Other arguments for 
afforestation were that by it land might be better 
utilised than it was at present, while employment 
would be provided. Up to the present time there 
had been a lack of an efficient ‘ forest organisation,’ 
whereby capital would be maintained in a fully pro- 
ductive condition and the annual increment used 
regularly, according to the provisions of properly 
conceived working plans. 


Aveling and Porter. 


THE announcement is made that Aveling and Porter, 
Ltd., have decided to leave Rochester and have taken 
over works at Grantham. The works of Aveling and 
Porter, Ltd., were originally established in 1850 
in Rochester, and were later moved to the bank of the 
Medway in that city in 1858. Later, the factory was 
transferred to the riverside site at Strood, opposite 
to Rochester, where they speedily became of great 
importance to the locality. Mr. Aveling, the founder 
of the firm, came of an old Cambridgeshire family, 
holding lands in the Isle of Ely for some 400 years. 
The first road or traction engine of practical value 
was invented and produced at. the Strood works in 
1860, although Mr. Aveling had been converting 
Clayton and Shuttleworth’s portable engines to 
traction engines some time prior to that. The trac- 
tion engine of 1860 was exhibited at the Royal Agri- 
cultural Show, at Canterbury, in July of that year, but 
so little importance was attached to road locomo- 
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tion that it was classed among miscellaneous articles ! 


Eleven years later, so rapid had been the growth of 
steam locomotion and the application of steam to 
agriculture, that the same Society offered a prize 
of £50 for the best engine of the class. This prize 
was won by Aveling and Porter, Ltd., at a cost of 
£500 in experiments and trials. The first steam road 
roller was built by the firm in 1867, some five years 
after Mr. Richard T. Porter had joined the firm. Mr. 
Aveling died in 1880, and the control of the firm’s 
activities passed on to the hands of his son, the late 
Mr. Thomas Lake Aveling, who died in 1931. Whereas 
Aveling and Porter, Ltd., were the originators of the 
steam roller, Barford and Perkins—founded in 1840 
at Peterborough—originated the motor roller, the 
first one being built in 1904 and exhibited at the 
Park Royal Show in the following year. Last year 
the two firms amalgamated. 


The Future of Plastics. 


Some interesting prophecies were made by Mr. 
H. V. Potter, chairman of the plastics group of the 
Society of Chemical Industry, at a lecture he delivered 
last Friday, June 16th, at the Plastics Industry 
Exhibition, South Kensington, London. He said 
that he believed the end of the age of metals was 
approaching, and that in their place plastic materials 
would be used in industry. A stage had already been 
reached when the strength of plastic materials was 
comparable to that of steel and iron. He looked 
forward to the day when, by reinforcing plastics 
with fibrous matter, it would be possible to produce 
materials not only as strong as, but considerably 
lighter than, the metals now used in industry. One 
day the entire bodies of motor cars might be moulded 
in one piece of fireproof materials, and yachts also 
would lend themselves to such a process of production. 
A finish such as never could be achieved in wood 
or metal would be possible. He foresaw a time when 
99 per cent. of aircraft would be constructed of plastic 
materials, so that disasters from fire in flight would be 
impossible. 


Civil Aviation Subsidies. 


WE are apt to regard the organised British civil 
aviation services as being somewhat expensive 
commitments from the taxpayer’s point of view. 
They are operated on a semi-commercial basis by 
Imperial Airways, Ltd., with the assistance of a 
Government subsidy of generous amount. If, 
however, we turn to a collection of statistics published 
this week by the Air Ministry, the fact becomes clear 
that in comparison with the French air services, 
British civil aviation is being conducted on a very 
economical basis. There are five recognised civil 
aviation companies in France. Between them, in 
1932, they received a subsidy of £1,582,480. The 
subsidy received by Imperial Airways in the same 
year was £549,950. Before we can compare these 
figures we must study the work performed by the 
companies. The machines of the five French com- 
panies in 1932 flew a total of 5,677,950 miles, and 
carried 40,491 passengers and 1358 tons of mails 
and goods. During the same year Imperial Airways’ 
machines flew 1,766,000 miles and carried 45,150 
passengers and 769 tons of mails and goods. The 
revenue earned by the French companies—apart 
from the subsidies—totalled £416,395, and by 
Imperial Airways £514,491. In the case of the 
French companies, therefore, the revenue earned 
represented only 20-83 per cent. of the subsidy 
given to them. Imperial Airways, however, earned 
as revenue 48-33 per cent. of the subsidy. Put 
otherwise, and taking ten passengers to the ton, the 
figures show that the subsidy paid to the five French 
companies averaged 15s. 6d. per ton-mile, while 
that paid to Imperial Airways was only 5s. 6d. The 
lowest subsidy paid to any of the French companies, 
namely, to the Air Union, was 6s. per ton-mile. The 
highest, paid to the Air Orient Company, amounted 
to as much as £2 9s. 9d. per ton-mile. 


Imported Oils. 


SPEAKING at the annual general meeting of the 
“‘Shell”’ Transport and Trading Company, Ltd., on 
Tuesday last, Lord Bearsted said there seemed to be 
great confusion in the public mind on the question 
of so-called foreign oils. Taking petrol, he explained 
that- the retail price to-day was ls. 5d. per gallon, 
of which 8d. was tax, which was obviously all spent 
in this country and had no effect on the trade balance. 
Of the remaining 9d., only 23d. represented c.i-f. 
cost, and the balance of 6}d. covered landing and 
storage charges and losses, inland freight, delivery 
charges and losses, and selling costs. Thus, 84 per 
cent. of the total retail selling price represented tax 
and selling costs, every penny of which was spent in 
this country. Of the balance of 23?d., or 16 per cent., 
by no means all was money sent abroad to the pre- 
judice of the exchanges. A large part of the’ oil 
imported into this country was carried in British 
ships, built, manned, and largely supplied with 
stores, &c., purchased here, and much of it which was 
refined abroad was refined in equipment purchased 
here, and much of the crude oil was produced by 
British companies, whose profits when distributed as 
dividends went to British shareholders. What was 
true of petrol was true in a different degree of other 
imported oil products, such as paraffin, fuel oil, 
Diesel oil, and lubricating oil. 
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(Continued from page 595, June 16th.) 


THE Quays or THE C.I.M. 


l\HE Compagnie. Industrielle Maritime received a 

. concession from the Autonomous Port Authority 
of Havre of an area on the north side of the entrance 
to the Nouvel Avant-Port, on which have been 
constructed two quays having a still greater depth 
of water in the berths alongside than is provided in 
front of the Joannés-Couvert series of quays. Strictly 
speaking, there are three such quays, for that most 
recently built-—-the Oblique Mole—is double faced. 
The C.1.M. also holds the concession for the petroleum 
basins and depét on the south side of the Nouvel 
Avant-Port and the Bassin de Marée, which we shall 
describe in a further article. The first of these con- 
cessions was granted in accordance with a decree of 
the legislature in July, 1922. 

The designers of these quays set out to provide 
structures which would be both economical and 
capable of rapid building; reinforced concrete is 
employed in their construction to a much larger 
extent than in any of the quays previously 
described. The three main functions which a landing 
place should fulfil, namely, the retention in place 
of the wharf surface, the berthing and mooring of 
vessels, and the provision of a platform for cranes, 
&e., have been kept distinct in dealing with the 
problem of design. 

Views of the Quai Nord and of the Oblique Quay 
will be found on page 592 (ante) and on page 616. 


THE Quart Norp. 


The first of the C.I.M. quays to be constructed 
is that now known as the North Quay (formerly 
the Quai de la Floride), which was built on the fore- 
shore to the south of the old harbour entrance and the 
Quai d’Escale. It was completed in 1928 and is 600 m. 
in length (Figs. 2and 16 (ante) and 28). The retention 
of the natural ground is ensured between the levels 
of zero and —14-0m., which is the level to which 
the dredging of the berths has been carried, by a 
mass of stone rubble and large shingle forming a 
talus, triangular in cross section, under the piled 
staging. The talus has a face slope of 14 to 1 through- 
out its lower part, and of 1 to 1 in the upper part. 
The retaining works above zero consist of a series 

- of reinforced concrete screen walls, 0-16 m. thick, 
strengthened by reinforced concrete counterforts, 
the whole being carried on piles of the same material. 
The screen walls are anchored by means of tie-rods 
to heavy concrete blocks in the rear. A photograph, 
reproduced in Fig. 29, shows the construction of 
the sereens and anchor blocks in progress. In addi- 
tion to acting as retaining walls, the screens serve 
as support to the mooring piers at the front of the 
quay, to which they are joined by reinforced concrete 
anchorage members. The retaining walls are calcu- 
lated for a super load on the wharf surface of 4 tons 
per square metre. 

The mooring piers at the front of the wharf are 
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each way. Each comprises a reinforced concrete 
caisson, with open bottom and cellular divisions, 
which was built on shore, and placed in position 
by means of a 200-ton floating crane, around a 
cluster of nine octagonal reinforced concrete piles, 
each of which is 0-4'm. diameter. The caissons were 
sunk to a level of —15-0m. and were filled with 
concrete. At about the level of + 6-0 m. six horizontal 
anchorage arms of reinforced concrete, arranged 
fan-wise in plan, connect each pier with the retaining 
screen wall and tie-rods already described. The 
anchorage arms are 0-4 m. square and are supported 
by longitudinal bearers forming part of the deck 
staging. 

The reinforced concrete staging between the mooring 
piers and the sereen wall 
has a width of 16-1 m., 





into use in July, 1928. The quay was used for the 
first time by a Transatlantic liner in January, 
1929. 


THe OsBLiquE MoLe. 


The second quay structure built by the C.I.M. 
is that known as the Oblique Mole, forming a western 
extension of the Joannés-Couvert Quay, and having 
two frontages—see plan, Figs. 2 and 16 (ante). Begun 
in 1931, the design of the quays is very similar to 
that of the North Quay. The differences are only 
in details of construction. The most important of 
these are the following :— 

(1) The fanned anchorage arms are not supported 
by the horizontals of the staging, the section of 
the arms being increased sufficiently to make them 
self-supporting ; 

(2) the screen walls are of modified design and 
are not carried down as far as in the North Quay ; 

(3) The rubble mound under the staging is 
formed with a berm halfway up the slope; and 

(4) Some of the 





reinforced concrete piles 





the piers projecting 4: 25m. | 

beyond the coping edge of 
the deck. It is designed to 
carry, in addition to its 
own weight, floor material 
0-65 m. thick, a distri- 
buted super-load of 4 tons 
per square metre, and the 
loads due to the travelling 
cranes. The floor is of 
reinforced concrete, 0-1 m. 
thick, carried on longitudi- 
nal and transverse beams 
which rest on four rows of 
reinforced concrete piles 
spaced 4-35 m.apart. The 
most heavily loaded piles 
support 130 tons. The 
arrangement of longitudi- 
nal and transverse bracing 
will be seen by reference to 
Fig. 28. As far as possible 
precast reinforced concrete 
members were used in the 
construction of the staging, 
and the concrete deposited 
in situ was reduced to a 
minimum. The staging is 
detached from and independent of both the mooring 
piers and the reinforced concrete screen walls at the 
back of it. 

The employment of a very powerful floating crane 
owned by the Compagnie Industrielle Maritime, 
which can lift 200 tons at a radius of 50 m., made it 
possible to precast and ereet much of the reinforced 
concrete structure in large units. 

The whole of the concrete was made with aluminous 
cement, the mixture being : 
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250 kilos. cement, 
400 litres sand, 
800 litres gravel, 





forming | cubic metre of mixed concrete. 
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supporting the staging and the curtain wall are 

battered. 

The mole provides two principal quay faces, one on 
the north and the other on the south side of the 
reclaimed area, each having a frontage about 300 m. 
in length, and a secondary face 100 m. in length at 
the western end of the structure. 

The western extremity of the Oblique Mole is pro- 
tected by a triangular structure comprising three 
mooring piers similar to those described in connection 
with the Quai Nord, forming the angles of an equi- 
laterial triangle and connected. together by heavy 
reinforced concrete girders which constitute the sides 
of the triangle. The structure is designed to with- 





stand a thrust of 500 tons applied to any one of the 
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spaced 42-85m. apart, centre to centre, and in 
front of them the harbour bed has been dredged to a 
depth of 14:0m. below low water zero. Each of 
the piers is designed to resist : 
(a) Dynamic mooring stresses of 500 tons 
perpendicular to the quay, and of 100 tons parallel 
to the face of the quay. 


(6) A pull of 100 tons on the bollard with which 
each pier is provided. 





The piers are square in section, measuring 4:25 m. 


The North Quay, 600m. in length, was built in 
less than a year and a half. A few movements in 
the structure of minor importance were noticed when 
the filling at the back of the screen walls, consisting 
of dredged material pumped ashore, was deposited. 
The flexibility and discontinuity of the reinforced 
concrete elements proved ‘to be amply sufficient to 
meet. these small movements and no damage to the 
structure resulted therefrom. The dredging of the 
berths in front of the quay was begun at the end of 
1926, and the first section of the work was brought 





corner piers, or of 1000 tons against any one face. The 
berths and the water space between the mole and the 
Quai Nord have been dredged to —14-0m. 

The Oblique Mole is constructed in part on the site 
of a spur pier and mooring jetty for oil tankers which 
were built between the years 1923-6, but were subse- 
quently demolished as they interfered with the lay- 
out of the deep-water quays on the north side of the 
harbour as finally planned. The site of the spur pier 
and jetty is indicated by dotted lines in Fig. 2 
(ante). The new mole was completed early in 
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the present year, except for its equipment and 


sheds. 
EQUIPMENT OF THE C.I.M. Quays. 

On the wharf surface of the North Quay between 
the old maritime railway station on the Quai d’Escale 
and the new quay has been constructed a large steel- 
framed shed, 325 m. long by 50 m. wide (Fig. 16, ante). 
The central part of this shed is used asa maritime station 
for embarking and landing passengers, two railway 


52°79 


__. __38-0 width of Entrance _ 
H.W.E.S.T. 


DANE yeaa > 815 


ceilings of the working chambers and the bottom of the 
caisson was filled after sinking with lime concrete 
placed in position under compressed air (Fig. 30). 
The dry dock is closed by a floating caisson, 40 m. 
long and 9m. wide, of rectangular section. The 
caisson is designed to take water pressure on either 
face ; that is to say, it will hold up the tidal water, 
the dock being wholly or partially empty; and, 
alternatively, it will retain water at a higher level in 





the dock than the level of the falling tide outside. 
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Fic. 30—CROSS-SECTION OF DRY DOCK IN BASSIN DE MAREE 


tracks running the whole length of the building. An 
additional shed of reinforced concrete, intended for 
goods traffic, is in course of construction at the western 
end of the steel-framed building, the total length of 
the series of buildings being over 500m. The North 
Quay, like the quays of the Joannés-Couvert group, 
is equipped with 5-ton and 1}-ton portal cranes and 
passenger bridges. 

On the Oblique Mole it is proposed to erect an 
additional maritime station of several storeys, the 
length of which will be about 300m. The construc- 
tion of this building has already been begun. 


Cost oF THE C.I.M. Quays. 


The cost of the new quays of the C.I.M. was about 
70,000f. per lineal metre, not including the lay-out 
of the wharf surface and the equipment. 

The design of these quays, for which the engineers 
of the C.I.M., notably Monsieur Vimont, have been 
responsible, is of much interest to harbour engineers. 
The great depth of water fronting them is in itself an 
outstanding feature—over 14 m. at lowest low water 
and 22-15m. (74ft.) at high water of equinoctial 
spring tides. The construction of the quays was 
carried out by La Grande Union, a subsidiary of the 
C.I.M., under the direction of Monsieur Vimont. 


Dry Dock IN THE BASSIN DE MAREE. 


The large dry dock at the eastern end of the 
Bassin de Marée has already been described in 
technical journals, and it is therefore unnecessary for 
us to include in this description of the Havre port 
works anything but a brief reference to the structure. 
The dock is 312m. in length internally and the 
entrance has a clear width of 38 m., the sill level being 
at —8-0m. It was built in and upon a floating 
caisson structure of mild steel, 345 m. long and 60 m. 
wide, which was sunk by ballasting added to it by 
successive stages in the form of concrete and masonry, 
and grounded on a bed dredged to 20m. below low 
water zero. The eaisson rests on a foundation of 
sand and gravel and the space between this natural 
bed and the structural steel work which formed the 


The entrance is therefore provided with caisson stops 
on both faces of the caisson, the outer stop on the 
north side of the entrance being formed in a massive 
island pier (Fig. 31). There is no caisson chamber or 
camber of the ordinary type, but, in order to open the 
dock, the caisson is partially floated and withdrawn 
by means of capstans into a berth alongside the wing 
wall to the north of the dock entrance. A pair of 
hinged dock gates, placed between the island pier 
and the north wing wall of the dock, serve to prevent 


June 13th, Mr. Geoffrey Porter read his Presidential 
Address, which, it can truly be said, was more con- 
structive and thoughtful than many of its pre- 
decessors. He first pointed out that symptoms are 
not lacking that the profession of the municipal elec- 
tricity supply engineer is running the risk of degrada- 
tion, and in support of that mentioned that in recent 
months it has proved impossible to secure the services 
of a fully competent principal assistant, even when 
the salary offered was attractive and the ultimate 
prospect of advancement good. What, he asked, is 
the reason for such indifference ? Did it lie in the 
lack of inducement—not necessarily from the mone- 
tary point of view—to enter municipal service, or was 
the underlying cause the direct result of the method 
of systematised instruction provided by our schools 
and colleges? With a few brilliant exceptions, it 
was alleged, these establishments succeed mainly in 
producing an inelastic type of mind, not able easily 
to depart from convention, but unless the higher 
qualities of mind are induced to enter municipal 
service, it will be difficult for municipal bodies to 
adjust their electricity undertakings to the great 
developments foreshadowed in the industry. 

After a passing reference to the danger to the 
municipal electricity supply industry of allowing the 
financial departments of local authorities to take 
control of the electricity undertakings, Mr. Porter 
dealt at some length with the various associations 
in the industry with which the I.M.E.A. is co-operat- 
ing—.e., the British Electrical Development Asso- 
ciation, the Electrical Research Association, and the 
British Standards Institution—and gave expression 
to the view that in the matter of financial support 
to these organisations, the voluntary system is 
stretched to breaking point. For that reason he 
feels that there is no alternative other than a resort to 
compulsory subscription within the industry. This 
would require legislation, but it was suggested that 
the statutory regulating authorities might conceivably 
be given powers in imposing such regulations as 
would achieve the desired end. This, of course, 
recalls the efforts that have been made in the rubber 
industry to secure a compulsory levy for the purpose of 
research. A Bill for that purpose was introduced in 
Parliament last year, and was rejected, but its 
sponsors appear to have better hopes of a similar 
measure this year. 

In later paragraphs of his address, Mr. Porter 





pleaded for a greater adoption of standard specifica- 
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the outflow of water from the dock chamber past 
the caisson when the latter is holding up.the water 
level in the dock above the level of the water in the 
tidal harbour. The building of the dry dock was 
begun in 1911 and it was first brought into use in 
October, 1927. 





(To be continued.) 








The Municipal Electrical Association. 


—_—_——@——- 


tiga: fallen in with the Government’s desire 
for economy last year and held a conferencé for 
two days, which was not entirely satisfactory, the 
I.M.E.A. this year reverted to the usual week’s Con- 
ference and selected Bournemouth for the purpose. 
This was due, first, to the fact that Mr. Geoffrey 
Porter, the Borough Electrical Engineer at Worthing, 
is the President, and, secondly, to the inability: of 
Worthing adequately to house the 1100 delegates 
and visitors who attended. The Conference opened 
at the new Pavilion in Bournemouth on Tuesday, 
June 13th, and continued until Saturday, June 17th, 
and although there were the usual social activities, 
the technical and more serious sides predominated. 
Once again an Electrical Exhibition, organised by the 
Electrical Development Association, was held—the 
Winter Gardens being used for this purpose—and, 





apropos of the recent interest that has been taken 
in road passenger transport in Bournemouth, where, 
it must be agreed, the trolley tramways are noisy, 
experiments have been carried out with trolley 
omnibuses, and one of the latest types of such vehicle, 
carrying seventy-four passengers, was on view. 
This has been built by the A.E.C.-English Electric 
organisation, and is claimed to be the largest in the 
world. It may be mentioned that the Ministry of 
Transport has recently sanctioned all-metal con- 
struction for trolley omnibuses, and has also allowed 
an increased weight for both the two and three-axle 
types. 


PRESIDENTIAL ADDRESS. 


After the Association had been given a cordial 
welcome by the Mayor of Bournemouth on Tuesday, 





THE BASSIN DE MAREE 

tions in the electrical industry, and still in the same 
spirit of compulsion, urged that the Electricity Com- 
missioners should issue instructions enforceable by 
penalty, which would prevent the use of non-standard, 
and often unsatisfactory, electrical apparatus. This, 
coupled with the compulsory registration of installa- 
tion contractors, was regarded as a desirable step 
forward. 

Finally, the reorganisation of the distribution side 
of the industry was discussed, and Mr. Porter came 
out boldly on the side of co-ordination, admitting 
that it would carry with it the need for individuals 
or organisations to leave the industry or to remain in 
it with much of their power of initiative curtailed ; 
human wreckage, in such.a scheme, he said, cannot be 
avoided. 


Sratic SUBSTATIONS. 


Following the Presidential Address, a detailed 
paper, entitled “The Design, Equipment, and 
Operation of Static Substations,” was read by Mr. 
E. Seddon, Chief Engineer to the Edinburgh Corpora- 
tion Electricity Department, and Mr. J. Eccles, 
Chief Technical Assistant in the same department. 
The paper described the practice in Edinburgh and 
other parts with regard to underground substations, 
and also kiosk substations, with full details of con- 
struction and costs. It was, in fact, a small text- 
book on a subject of growing importance. The 
general views of the author, however, may be sum- 
marised as follows :— 

In spite of the relatively high cost of brick build- 
ings, it is felt that for urban distribution in a climate 
such as ours, they still form the most satisfactory 
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enclosure, and, except in special circumstances, 
their use is not likely to be abandoned in favour of 
steel kiosks or outdoor structures. 

The design of transformers appears to have reached 
finality in general principle, though this cannot be 
said of switchgear. The size and cost of E.H.T. 
switchgear is still too great, and improvements in 
design which will reduce both of these quantities 
without endangering the safety of supply are an 
urgent necessity. The provision of a small national 
testing plant would greatly conduce towards this 
end, and the immediate construction of such a plant 
seems to be in the best interests of supply authorities 
and manufacturers alike. 

Oil-immersed medium pressure switchgear for 
heavy current service is also too expensive, and 
much has yet to be done by the designers before its 
use can be justified in any but special circumstances. 

One of the most difficult problems to which many 
supply engineers require to direct their attention is 
that of voltage variation at consumers’ terminals. 
Technically, this problem may be satisfactorily solved 
by one of several methods, but it is a matter of con- 
siderable economic difficulty to provide all supplies 
within the present statutory limits of voltage varia- 
tion. An upper limit of plus 8 per cent. instead of 
4 per cent. is suggested. 

In the discussion on the paper Mr. H. C. Lamb, 
Chief Electrical Engineer, Manchester, suggested the 
need for compulsory powers to acquire sites for sub- 
stations in order to bring landowners to a reasonable 
frame of mind when negotiations for purchase take 
place. As a matter of fact, Manchester now had 
those powers, and a Bill was now before Parliament 
and was opposed, which would give similar powers 
to all electricity supply authorities. Commenting 
on the exclusive use of metal-clad switchgear in 
Edinburgh, Mr. Lamb said that whilst it was a great 
credit to British makers of that type of switchgear 
that they should have developed it in the manner 
they had done—and in many situations it was ideal 
and essential—nevertheless, in many other situations 
steel cubicle gear was entirely satisfactory, and was 
substantially cheaper. On the question of voltage 
regulaticn, he thought it would be a retrograde step 
to increase the upper limit to plus 8 per cent., as 
suggested in the paper. It had been found that 
4 per cent. could be worked to quite satisfactorily, 
provided a system of automatic regulators was 
installed. 

Mr. H. W. Swann (H.M. Chief Electrical Inspector 
of Factories) discussed the legal obligations arising 
in connection with substations under the Home Office 
Regulations, and mentioned the difficulties which 
arose through separate ownership of plant and appa- 
ratus in substations. The most common case was 
where consumers’ medium or low-pressure switch- 
gear was situated in a substation occupied by a 
supply authority. In other cases the supply autho- 
rity’s high-pressure switchgear might be situated on a 
consumer’s transforming station, and there was a 
further case when both the authority and the con- 
sumer might be transforming. He called attention 
to the singular fact that there is no statutory defini- 
tion of the term “ occupier,” which occurs so often 
in the Factory and Workshops Acts. Personally, 
said Mr. Swann, he thought the best guide lay in the 
definition of “electrical station.”” Those places 
could only be occupied by virtue of generation or 
transformation for purposes of supply by way of 
trade, &c., and if it was ascertained who was trans- 
forming and selling one could arrive at some idea as 
to the identity of the occupier. 

Mr. A. W. Blake (Chief Electrical Engineer, 
Willesden) suggested that the specification in the 
paper for some of the substations in the North were 
better than those for some houses in the South! 
As a detail of construction, he preferred air ducts to 
louvres in doors or walls, owing to the danger of an 
adverse wind current sending air in through louvres 
instead of the hot air being drawn out. Speaking of 
costs, he said the average cost of his seventy sub- 
stations was 8s. ld. per kW capacity and the average 
cost of the building was Is. 8d. per cubic foot. 

Mr. H. W. Clothier (Reyrolle and Co., Ltd.), 
pointed out that according to the figures in the paper, 
metal-clad switchgear came out favourably, quite 
apart from the safety afforded by that type, the 
stabilisation of conductors, and the protection 
obtained ; and in many cases the cost of buildings 
was not justified. Referring to testing, he claimed 
there was no need for a national testing station, 
although a National Testing Committee, composed 
of municipal electricity supply engineers, power 
company engineers, and representatives of the various 
associations concerned with the industry, might be 
established. There was in this country, he said, a 
plant which had the largest momentary output of 
any testing station in the world. It had been operat- 
ing for three years with a trained staff, whilst exten- 
sions were in hand. On one occasion the Electrical 
Research Association had suggested that such a 
plant would cost £250,000 and £60,000 per annum to 
run. The existing plant, however, was available 
now at a much lower cost. One factor not specifically 
mentioned in the paper was the relation between 
“making ’’ capacity and “ breaking” capacity. In 
“making ” a short circuit one had to deal with the 
maximum of short-circuit transient, and that might 
frequently be double the rated capacity, according 


to the “‘ breaking ”’ capacity, and as the forces went 
up as the square of the current, ‘‘ making ” capacity 
was of great importance. 

There was no time for a reply by the authors, and 
the Conference adjourned until Wednesday morning, 
June 14th. 


Exectriciry SuPPLY TARIFFs. 


Only one paper was presented on Wednesday, June 
14th, viz., ‘* Electricity Metering and Tariffs,” by 
Mr. W. Lawson, of the City of Birmingham electricity 
supply undertaking, with which he has been asso- 
ciated for many years as meter and motor engineer 
and latterly also as special technical assistant to the 
City Electrical Engineer. 

As in all discussions on this subject, simplicity is 
put in the forefront, and it is contended that the 
multiplicity of tariffs is not indicative of backward- 
ness, but rather a proof of intensive efforts to circum- 
vent the difficulties inherent in the sale of electrical 
energy. For this reason the author does not share the 
view that we can have an ideal tariff capable of 
universal adoption. He suggests that tariffs should 
be based on sound economics and should not be 
compounded too much of Hopkinson. The two-part 
tariff came in for some criticism—as it did in the dis- 
cussion—the point being that it involves complica- 
tions which the small consumer does not understand, 
with the result that he often keeps to gas. The author 
thinks it highly desirable that a fixed charge should 
be imposed wherever possible, and that every effort 
should be made to show the public that it is fully 
justified. Speaking generally, he urges that supply 
authorities should not await the advent of any*great 
scheme of co-ordination of generation and distri- 
bution of electrical energy—that, he said, is a chimera 
—but should go ahead on the plan of selling cheaply 
where possible without loss and obtaining a real 
price where that can be done. 

There was a long discussion on the paper, in which it 
was made apparent that great efforts are now being 
made by the electricity supply industry to deal with 
that class of consumer who has hitherto been the 
special preserve of the gas industry, %.e., the so-called 
working class. Many schemes are being introduced 
for adding quite small sums—for instance, 9d. a week 
at Taunton and 4d. a week at Carlisle—to the rents 
charged on small Council property for lighting. The 
point was made that so far the 15 to 30 per cent. of the 
population with reasonable means have bevn the 
main source of revenue of electricity undertakings ; 
now attention is being turned seriously to the other 
70 per cent. For it, the feeling tends towards pre- 
payment meters based on a charge per unit which in 
effect enables the meter. to constitute the family 
bank, because at the end of the quarter there should 
be something to come back to the housewife in the 
form of a rebate. 

Difficulties are being found in the application of 
the two-part tariff prepayment meter system because 
experience suggests that it is too costly for the 
Council’s collectors to collect the fixed charge and 
private landlords will not be bothered with it even 
when offered 5 per cent. for their trouble. In some 
cases, however, a quarterly charge is made and 
collected—separately from the money in the slot 
meter—as representing the standing charge ; but, of 
course, it is this sort of thing which makes this type 
of consumer wonder what it is all about and empha- 
sises the need for a simple flat rate tariff if possible. 

There were some blunt remarks by a few Coun- 
cillors, who wanted to know why electricity cannot be 
sold on a flat rate per unit, which everybody would 
eunderstand, and why there should be all the com- 
plications and irritations that now exist. What 
would the housewife do, asked one speaker, if the 
coal merchant sold his coal in calories, the really 
scientific way ? 

The author, in his reply, found little to quarrel with 
in the discussion, and on the question of standardisa- 
tion of tarifis said that, carried to the extreme, it 
meant death, and there were none so standardised as 
the dead! Finally, he did not claim to provide a 
solution of the two-part prepayment consumer, but 
rather hoped to arouse a discussion which would 
provide such a solution. 


ELEctTRIC COOKING. 


Following the wise decision of having only one 
paper at each session, Thursday morning was devoted 
to a paper on “‘ Electric Cooking; Domestic and Com- 
mercial,”’ the authors being Messrs. P. J. Robinson 
and E. E. Hoadley, the Corporation electrical engi- 
neers at Liverpool and Maidstone respectively. As 
usual with papers on the subject of electric cooking, 
it was of a highly controversial nature, even among 
electrical engineers ; what it would have been had gas 
engineers been present is best left to the imagination. 
As a matter of fact, the greater part of the paper 
relates to domestic electric cooking and the dis- 
cussion also concentrated upon that. The conclusion 
arrived at as the result of a great deal of testing and 
inquiry is that greater development has not taken 
place in electric cooking largely because of lack of 
enthusiasm on the part of electricity supply engi- 
neers. It is the fact that those undertakings which 
have developed the largest cooking load are those in 
which the chief engineers and their assistants are 
enthusiastic about the advantages of electric cooking. 





Apart from the details of the tests, the paper is really 





one strong plea for simplification of apparatus and 
tariffs and particularly the cutting out of complicated 
hiring and other agreements. It is urged that cookers 
should be let out on plain hire rates competitive with 
gas cookers ; they should be installed ready for work, 
free of charge to the consumer; free, full, and efficient 
servicing should be available at all reasonable hours ; 
and the price per unit should be competitive with 
gas, i.e., about one-tenth of the price of gas per 
therm. As a basis of comparison of the cost of electric 
and gas cooking it is argued that only the unit charge 
in a two-part tariff should be taken into account, the 
fixed charge being taken to represent the lighting 
portion of the installation. 

A mass of figures is given demonstrating the 
advantages from the cost point of view of electric 
cooking, but a little consternation was caused when 
the authors stated, as the result of tests, that there is 
no difference in the shrinkage of meat with electric 
cooking compared with gas cooking, because it has 
always been a proud boast that there is less shrinkage 
with electric cooking. The authors were tackled on 
this point, but Mr. Robinson—who incidentally is the 
gas and electricity meter inspector in Liverpool— 
told how the tests were carried out in the meter 
testing laboratory and defied anybody to prove they 
were wrong. 

In the discussion Mr. W. A. Gillott, of the English 
Electric Company, an enthusiast for electric cooking, 
contemplated a demand in London alone for 50,000 
electric cookers per annum during the next five or six 
years, if an effective campaign was launched. 

After details had been given of what is being done 
in various districts—and one curious difficulty is that 
electric cooking has been found both in Hackney and 
Liverpool to be unsuited to the requirements of the 
deep frying adopted by the Jewish population 
—there followed more about what is being done 
among the poorest of the poor, people who 
apparently cannot afford anything, this time in 
West Ham, where 25,000 assisted wiring consumers 
have been added during the past twelve months and 
where now more electric cookers, by reason of the 
terms offered, are being added per week than formerly 
in a year. Actually, there is a penny per unit all-in 
tariff for lighting, heating, and cooking, with an 
initial charge of only 5s. 

In connection with the paper on sub-stations read 
on June 13th, there was the suggestion that the 
present limits of voltage variation of +4 per cent. 
should be extended to 8 per cent. for the upper limit, 
but more than one speaker this morning deprecated 
such action. The manufacturers of cooking apparatus 
dislike it and so do many supply engineers, but Mr. 
Howard, of Taunton, thought the regulation should 
be abolished and every engineer given a free hand to 
do as he pleased. 

The reply by Mr. Robinson indicated that the 
industrial depression in Liverpool and the conse- 
quent falling off in the demand from that direction 
has been more than made up by the increase in the 
domestic load resulting from the progressive policy 
concerning electric cookers, &c. 


FARMERS AND ELECTRICITY SUPPLY. 


The final paper was presented on Thursday after- 
noon, when Dr. H. J. Denham, Director of the 
Institute for Research in Agricultural Engineering at 
the University of Oxford, dealt with ‘‘ The Needs of 
the Farmer and the Responsibility of Supply Under- 
takers.” This paper is written in quite general terms 
and pleads the cause of the farmer, giving reasons 
why the supply authority should make every effort 
to see the farmer’s point of view and, at the same 
time, urges the abolition of too much head office 
control in the case of large supply undertakings when 
dealing with this problem. Apropos of the charges 
sometimes asked when a supply is required for farms, 
the author suggests that the Electricity Com- 
missioners will have to intervene if a change does not 
come about. A case in point which was mentioned 
in the discussion was that of Mrs. 8. Z. de Ferranti, 
now dairy farming at Pangbourne, who has been com- 
pelled to give a guarantee of £200 for three years and 
to pay a standing charge of £10 per annum per 
kilowatt of maximum demand, plus #d. per unit. 
The agreement expires next year and Mrs. Ferranti 
has made up her mind to put in her own plant if 
these terms are not modified. 

To a large extent the problem of the electrification 
of farms is one of capital. There is little doubt that 
in certain parts of the country the farmers are as 
poor as the proverbial church mouse, and although 
there are signs that capital will be forthcoming, in 
the case of the smaller farms the position seems almost 
hopeless, and it is apparent that something on the 
lines of grouping these farms in some way will have 
to be worked out. It is quite true to say that the 
electrical engineering aspect of the farming problem 
has, in its main applications, been solved. 

The annual dinner of the Association was held in 
the Pavilion, Bournemouth, on Thursday, June 15th, 
there being a company of over 400, including repre- 
sentatives of the Central Electricity Board and the 
Electricity Commission. The principal speech was 
that by the Right Hon. Herbert Morrison—NMinister 
of Transport in the last Labour Government—and he 
forecasted that eventually both the generation and 
distribution of electricity will, so far as the main 
policy is concerned, be taken over as a national affair 
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im a manner which might even absorb the Central 
Board and the Electricity Commissioners. He 
asserted that in a small country like this we can never 
expect to continue with over 600 separate supply 
authorities and that Joint Electricity Authorities or 
Joint Municipal Boards will never provide the real 
solution to the problem of supplying electricity to as 
large a number of the population as possible at the 
lowest possible rates. 

The President in his reply, hinting that the 
suggestion just made by Mr. Morrison need not unduly 
disturb the industry at the moment, inquired whether 





democracy as we now know it was going to last or not, 
adding that he hoped, before he retired, to see the 
consumption per head of population in this country 
raised to 1000 units a year, as compared with the 
ideal in the minds of the Commissioners of 500 and 
the average of about 150 at the present moment. 

At the annual general meeting, which was held on 
Friday morning, June 16th, Mr. P. J. Robinson, the 
chief electrical engineer to the Liverpool Corporation, 
was elected President for the coming year, and Mr. 
E. E. Hoadley, the chief electrical engineer to the 
Maidstone Corporation, was elected Vice-President. 








The Civil Engineers’ Conversazione. 


- 


N the evening of Wednesday, June I4th, the 
Institution of Civil Engineers held its annual 
conversazione at its home in Great George-street. 
A large company of members and guests was received 
in the Great Hall by the President, Sir Murdoch 
MacDonald, and Lady MacDonald and by Sir Henry 
Maybury. As is customary, the Institution building 
was transformed for the occasion into a floral palace, 
Vocal and instrumental concerts were arranged for 
the entertainment of the guests, and for their refresh- 
ment excellent and ample provision was made. During 
the evening three lectures were given—on “ Air- 
ships,” by Mr, B. N. Wallis; on “‘Salving the 
‘Egypt’s* Gold,” by Mr. J. Swinburne; and on 
** Automatic Traffic Signals,” by Mr. J. C, Wrighton. 
In the Library and Upper Committee Room 
numerous exhibits were set out and attracted the 
attention of the more technically minded among the 
guests. Great interest was shown in Dr. J. B. 
Winter’s model of the “‘ Rocket.” As our readers 
are probably already aware, this model, constructed 
almost entirely of silver, is on a scale of fin, to the 
foot and is exact and complete in all its details, 
internal as well as external. It was built, purely as 
a labour of love, by Dr. Winter, assisted by Miss C. 
Mackworth. The engine alone, not counting the 
tender, occupied over 8000 hours’ actual working 
time in the making. All the parts are capable of 
working exactly as in the original, and even the 
number of threads on the smallest unseen bolt bas 
been correctly copied. 

Professor B. P. Haigh demonstrated his fatigue 
testing machine for wire, of which we gave an account 
and illustration in our issue of May 26th. Close by 
Professor F. Bacon exhibited the results of experi- 
mental studies in the propagation of creeping cracks 
in metal. A touch of historical interest was lent to 
Professor Bacon’s exhibits by the display of the 
original manuscript paper read before the Institution 
in 1843 by Macquorn Rankine, soon after he had been 
elected an associate at the age of twenty-three. The 
paper was entitled ‘‘ On the Causes of the Unexpected 
Breaking of the Journals of Originally Sound Rail- 
way Axles and on the Means of Preventing such 
Accidents by Observing the Law of Continuity in 
their Construction.” The handwriting appears 
youthful, but the five shaded drawings of fractured 
cross sections which accompany the manuscript are 
beautifully executed and reveal Rankine as an accom- 
plished artist even at that early age. There was, too, 
nothing uncertain about the style in which he 
expressed his observations and deductions. He did 
not go so far as to mention fatigue or anything which 
we might now identify as fatigue. But he attacked 
the popularly held theory that the unexpected 
fracture of apparently sound axles and other working 
parts was caused by a gradual change of the fibrous 
structure of the iron into a crystalline structure. He 
insisted that the prime cause was the sudden change 
of section from a smaller to a larger diameter and 
quoted the results of comparative trials which he had 
made and which, he held, demonstrated that an axle 
in which the change of section was made with a fillet 
was at least five times as strong to resist a sudden 
blow as a similar axle with a sharp corner at the 
change of section. He was not content to leave the 
subject at that stage, but turned to inquire why a 
sudden change of section should be so harmful. He 
found an explanation which satisfied his philosophical 
mind in the different effects which a sudden and a 
gradual change of section would have on the vibra- 
tions of the molecules of the iron in the neighbourhood 
of the sharp or rounded corner. 

Professor Bacon’s own exhibits were designed to 
illustrate an improved technique for rendering labora- 
tory fatigue tests suitable for studying the behaviour 
of creeping cracks. In Fig. 1 we reproduce one of 
Professor Bacon’s photographs showing the section 
of a shaft which failed in service by the gradual 
spread of a creeping crack. The point at which the 
cracking began and the manner in which it pro- 
gressed are clearly indicated by the successive contour 
lines extending across the upper half of the section. 
In a laboratory fatigue test these details are generally 
lacking, for the specimen is allowed to rotate until it 
actually breaks in two, with the result that the cross 
section is featureless, the contour marks having been 
obliterated by the battering between the adjacent 





faces of the crack before the final tear occurs. Pro- 


fessor Bacon began by applying to the specimen a 
sensitive trip, which stopped the machine before the 
erack extended to the centre, the unbroken section 
being subsequently fractured statically under tension. 
In the final form of his technique he uses a fatigue 
testing machine of the revolving beam type and a 
specimen on which two identical necks have been 
turned. Because of slight inequalities in the material 
the crack at one neck always extends more than that 
at the other. The extra deflection caused by the 
deeper crack operates the sensitive trip, which stops 
the machine. The “ younger” crack at the other 
neck can then be examined after the specimen has 
been caused to break at that neck by a static pull in a 
tensile testing machine. As a result of his studies 
Professor Bacon has evolved a theory as to the manner 
in which a fatigue crack spreads. The diagram Fig. 2 
illustrates this theory. The crack starts from a small 
semicircle at the origin and develops along a front of 
elliptical form, the elliptical arc gradually straighten- 














FiG. 1—SERVICE FAILURE BY CREEPING CRACK 


ing out into a diameter tilted back at 15 deg. This 
theory was evolved and the diagram Fig. 2 was drawn 
before Professor Bacon received the very complete 
confirmation of it represented by the service crack 
illustrated in Fig. 1. 

Dr. H. 8S. Hele-Shaw and Mr. T. E. Beacham 
exhibited a new form of distant control and indicating 
mechanism for transmitting exact motion to a 
distance. This apparatus has been already supplied 
for operating the carburetter control of multi-engined 
aircraft and is under consideration for the distant 
control of crane winches and the throttle and reversing 
gear of steam and other engines. It operates 
hydraulically, the equipment consisting of a control- 
lmg element at the operating station and an actuating 
element at the distant station. The two elements are 
coupled together by a small-bore copper pipe. It 
is claimed that the motion is»transmitted entirely 
without backlash, except any which may be produced 
by virtue of the compressibility of the oil which forms 
the working fluid. A section of the control unit is 
shown in Fig. 3. The plunger, working in a cylinder, 
is operated by means of a connecting-rod and a 
crank, the latter being mounted on a shaft to which 
the required amount of motion to be transmitted is 
applied. The distant unit is of similar construction. 
The small-bore copper pipe connects the lower ends 
of the two cylinders. Formed integrally with the 
crank im each unit, there is a cam against which a 
roller is pressed by three concentric spiral springs. 
The roller is mounted to swing on a bracket. The 
cam is so shaped that as the springs are compressed 
the increasing force which they exert is applied to 
the crank shaft at a decreasing arm, with the result 
that the force transmitted by the springs through 
the cam, crank and connecting-rod to the phinger 
remains constant at all points in the stroke of the 
plunger. A uniform hydraulic pressure is, therefore, 
established in the system, the balancing pressure 
being created by the corresponding action of the 
springs in the distant unit. The system is, therefore, 


eo 





in equilibrium throughout the range of movement, 
and, hence, any up or down motion of the plunger 
of the control unit. will be accompanied by an equal 
down or up motion of the distant plunger. In addition, 
the hydraulic pressure created by the springs is 
sufficient to seal the packings and to produce enough 
friction to make the system self-locking in all 
positions. Any leakage which may occur, or any 
expansion of the fluid following a rise of temperature, 
is made good or is relieved by means of the small 
valve shown on the right of the cylinder. This 
valve opens automatically when the control plunger 
is raised into its highest position and establishes 
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FIG. 2—THEORY OF A CREEPING CRACK 


communication between the cylinder and an oil 
reservoir. When the valve opens the normal pressure 
in the system is destroyed, and as a consequence the 
distant plunger is forced down to the bottom of its 
stroke by the action of its springs. Simultaneously, 
the springs in the control unit cease to exert force 
on the control phinger by virtue of the fact that when 
this plunger is in its highest position the roller comes 
on to a circular portion of the cam and the * arm ”’ 
of the spring force becomes zero. 

Mr. M. Du-Plat-Taylor exhibited a model of an 
adjustable groyne. An article fully describing this 
type of groyne will be printed in an early issue. 
Sir John Dewrance showed the bi-colour water level 
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FiG. 3—DISTANT CONTROL UNIT 


indicator, which we illustrated in our issue of Novem- 
ber llth, 1932, and Mr. J. H. Walker exhibited 
models illustrating his method of controlling the 
shrinkage of concrete pavements, Mr. Leonard 
Andrews showed a working model of a plant designed 
for the complete elimination of clay and loam from 
sand, and for the size-grading of fine sands. We hope 
to have an opportunity of publishing a description 
of this interesting equipment. in an early issue. Sir 
Robert Hadfield’s exhibits included a large series, of 
tensile and other test specimens, the strength of which 
had been examined at the temperature of liquid 
hydrogen (—252-8 deg. Cent.). Mr. J: L. Hedgson 
exhibited. a shunt gas meter for dirty gas, models of 
variable speed gear, and. a specific gravity balance.. | 
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The Benson Boiler. 
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MHE Langerbrugge power station of the Centrales 

Electriques des Flandres, thanks to the enter- 
prising policy of its engineer and manager, Monsieur 
Léopold Herry, has ranked for several years as one 
of the most interesting power stations in the world. 
Not only does it possess on its own premises a calcium 
carbide plant capable of supplying half the require- 
ments of Belgium, but there have also been founded 
in connection with it electro-chemical works producing 
ferro-silicon, cyanamide, acetic acid, ferro-manga- 
nese, aluminium, chloride of soda, electrolytic zine, 
and numerous other substances, all depending on 
cheap electric power and providing, at the same time, 
«a most valuable load for the station. It is, however, 
for Monsieur Herry’s pioneer work in connection with 
the use of steam at high pressures and temperatures 
that Langerbrugge is best known. The station started 
in 1914 with a steam pressure of 200 lb. per square 
inch and a temperature of 625 deg. Fah. It was 
destroyed by bombs two days before the Armistice 
in 1918, but restarted as soon as possible afterwards, 
and in 1920 new boilers were in operation at 300 lb. 
pressure. By the end of 1925 the steam conditions 
had been raised to 800 lb. and 840 deg. Fah. by 
the installation of three boilers, each of 26,400 lb. 
evaporation. The plant, as it was at this stage, was 
illustrated and described in our issue of June 4th, 
1926. In 1928 three more boilers for the same high 
pressure and temperature, but with a normal rating 
of 99,000 Ib. each, were put into service, and were 
followed a year or so later by a similar unit rated at 
154,000 lb. per hour. All these boilers were con- 
structed by Babcock and Wilcox, Ltd. Meanwhile 
the development of the Benson boiler by the Siemens- 
Schuckertwerke at Berlin decided Monsieur Herry 
to adopt still more advanced steam conditions, and 
he placed an order for a large boiler of this type with 
Messrs. Siemens-Schuckertwerke. This boiler, Fig. 1, 





was illustrated and described in our issue of April 21st 
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FIG. 1—BENSON BOILER AT LANGERBRUGGE 


last. It had then just been carefully tested by Pro- 


as secondary air through a special nozzle in the centre 


the following operating conditions :—Normal output, 
220,000 lb. per hour; maximum continuous output, 
275,000 lb, per hour; temporary peak output, 
300,000 Ib. per hour for half-an-hour; operating 
pressure, 3200 lb. per square inch; maximum per- 
missible pressure, 4250 lb. per square inch; steam 
temperature, 840 deg. Fah. 

It occupies a space of 40ft. by 50ft. and has a 
height of 105ft., not including the stack, the latter 


TABLE I.-—Dimensions of Heating Surfaces. 





the pulverised coal from the mills to the boiler is 
finally delivered to the burners by a separate fan. 
By this arrangement the filtration of this air can be 
dispensed with. The gases of combustion are drawn 
out of the boiler by two induced draught fans, the 
speed of which, like that of the air fans, can be regu- 
lated within sufficiently wide limits. 

The heating surface consists of molybdenum steel 
tubes of small diameter reaching a total length of 
153} miles with about 5000 welds. The welding was 
done partly electrically and partly autogenously. 

In Table I. a summary is given of the dimensions 
of the various sets of boiler tubes. Fig. 2 shows 
diagrammatically the flow of the water and steam 
through the various sections of the heating surface. 

The feed water passes through an electrically 





Velocities of Water and Steam. 
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Velocity of water or 








j j 
| | | 
| Number | Length Total steam respectively at 
Storage | Tube of ofeach | length Heating normal load (100 tons 
capacity. diameter. | parallel parallel | of | surface. per hour). 
| rows. row. tubes. | a Bae” © 
| | | Inlet. Outlet. 
a ‘i ARSE Ps tarot sa mepicaal ova DeSReeR TD (es |---| —_____|_- ems is 
m.3 mm. m. m. m.? m/sec. m./sec, 
Radiant economiser 0-924 28/46 28 53-5 | 1600 |. . 202-3 1-86 - 
Radiant Zone I. 1-242 | 28/46 | 28 62-5 | 1750 | 252 2-04 
Conversion Zone : | | | 
Lower part 1-447 | 20/33 | 96 45°15 | 4334 | 449 1-48 
Middle part 1-341 | 20/33 | 96 44-5 | 4272 | 442 1-82 - 
Upper part .. .. ..| 2-596 | 23/33 | 96 63-5 | 6106 | 632 2-09 3-3 
Radiant ZoneIl. .. .. ..| 1-207 | 28/46 | 28 62-5 | 1750 252 7-66 13-6 
High-pressure superheater .. 0°603 | 20/33 | 48 17-4 1670 173 7-8 10-14 
ean Pee tee 2-237 28/35 96 34-5 364 17-4 26-4 
| 


| 3312 | 
| | 


Total heating surface, 2766 m.*; total length of tubes, 24,694 _m.; total water storage capacity, inclusive of connecting 


tubes, 11-9 m.* without reheater, 15-7 m.3 with reheater. 


being 150ft. high. The furnace is completely sur- 
rounded by tubes wound in the form of a rectangular 
spiral, the sides of which are 18-7ft. wide. The height 
of the furnace is 33ft. On two opposite sides of the 
furnace are flues containing the convection heating 
surfaces. The boiler is fired with pulverised coal, 
which is ground in a mill room situated at some dis- 
tance away. The air for combustion is partly intro- 
duced dire.tly into the burners and_ partly injected 
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fessor E. Josse, of Berlin, in collaboration with the 
Association Vincotte, of Brussels. The results of 
these tests, and the further description of the plant 
which we now publish, are taken from matter kindly 
supplied to us under the authority of Monsieur 
Léopold Herry and Professor E. Josse, 


The Benson boiler at Langerbrugge was built for 


of the burners. The air for combustion passes between 
the double walls of the boiler before entering the 
burners, so reducing radiation losses and enabling 
the boiler to be built almost entirely without brick- 
work. The whole of it is preheated by four Ljung- 
strém air heaters, having a total heating surface of 
24,000 square feet, to .a temperature of 720 deg. to 


remote-controlled valve and in the first place enters 
a bank of tubes a forming a radiant heat economiser 
and placed at the bottom of the combustion chamber. 
It then passes into the upper half of the combustion 
chamber 6 called Radiation Zone I., where it is heated 
to almost the critical temperature. The water now 
leaves the radiation part and enters the so-called 
Conversion Zone c, placed in a region of lower flue 
gas temperatures. The temperature of the flue 
gases at the entrance of the Conversion Zone is 
1740 deg. Fah. and at the outlet it is 840 deg. Fah. 
At the outlet the water has been converted into 
slightly superheated steam at 710 deg. Fah. This 
steam now enters the coils d in the lower half of the 
combustion chamber, called Radiation Zone I1., where 
the superheating is continued. The final superheating 
of the steam takes place in the high-pressure super- 
heater e, situated at the lower end of the second 
passes, where it is heated to 840 deg. to 860 deg. Fah. 
The steam pressure in the boiler is automatically 
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FiG. 2—CIRCUIT IN BENSON BOILER 


maintained constant by means of an overflow valve 
installed at the superheater outlet. 

Between the high-pressure superheater and the 
Conversion Zone heating surfaces is inserted a re- 
heater f, which raises the steam temperature to 
840 deg. Fah., its pressure having in the meantime 
been reduced to about 750 lb. per square inch in the 
high-pressure turbine. The large change in volume 
taking place between the water inlet and the steam 
outlet made it necessary to provide suitable numbers 
and diameters of tubes for each section of the heating 
surface. 

The feed water for the boiler is preheated in four 
stages by steam bled at four points of the main 
25,000-kW turbine. The connections are so made 
that the cold feed water first passes through a section 
of the pump, where it is raised to a pressure of about 
850 lb. per square inch. Under this pressure the 
feed water flows through the four heaters, which 
raise its temperature to about 355 deg. Fah. It then 
returns to the pump and is forced into the boiler at a 
pressure of about 42501lb. per square inch. The 
temperature-entropy diagram, Fig. 3, shows the water 
and steam cyele with the preheating through the 
bled steam and the reheating. 

In the Benson boiler, as in every other boiler, the 
coal and air supply must be regulated, but in addition 
the feed water supply must also be controlled. The 











750 deg. Fah. The air used for the conveyance of 





regulation is based upon the faet that in a Benson 
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boiler, which possesses only a small storage capacity, 
the quantities of feed water, coal, and air must 
always be in a certain proportion to one another. The 
control room from which the boiler is operated is 
provided with all the necessary measuring and control 
apparatus. All instruments and apparatus can be 
observed and attended to by one person. The regula- 
tion is carried out by hand by means of push buttons. 
The regulation at constant load is extremely simple. 
All that is required is to observe a temperature 
indicator and to regulate the coal supply accordingly. 
The various controls to be considered are as follows :— 

(1) Control of the Valves at the Inlet and Outlet of 
the Boiler as well as that of the By-pass Valve for Shert- 
circuiting the Turbine.—Any alteration in the output 
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‘FIG. 3—TEMPERATURE-ENTROPY DIAGRAM 


is effected by means of the inlet valve of the boiler, 
which is electrically operated from the control room. 
The regulating valve at the boiler outlet operates 
automatically ; it is influenced by a pressure regu- 
lator with slowly yielding return in such a manner 
that in the boiler the critical pressure is always 
maintained. 

(2) Operation of the Coal Feed.—The Flender speed 
changers are driven by induction motors. An 
auxiliary motor alters the effective diameter of the 
conically flanged pulleys of the driving belts and 
thereby regulates the rate of feed of the pulverised 
coal. 

(3) Regulation of the Fans.—The speed of all the 
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Fic. 4—TOTAL- HEAT - TEMPERATURE DIAGRAM 


fans is regulated according to the CO, content and 
the draught in the combustion chamber. The fans 
are driven by 500-volt induction motors, whose speeds 
are regulated by means of rheostats in series with the 
rotors. The operation of the rheostats is effected by 
a small auxiliary motor, so that remote control is 
possible by means of push-buttons. 

The steam pipes, for 3500 lb., 840 deg. Fah., made 
of molybdenum steel, having a wall thickness of 
approximately ljin. and an internal diameter of 5in., 
were supplied by the Gesellschaft fiir Hochdruck- 
rohrleitungen. This steel has a high tensile strength 
at high temperatures. The pipes are joined to one 
another and to the fittings by means of carbon stee: 





flanges and lens-shaped steel joint rings fastened by 
steel bolts. 

The feed water line is designed for a pressure of 
4250 Ib. per square inch and a temperature of 400 deg. 
Fah. It is also made of molybdenum steel. Its wall 
thickness is }in., the inside diameter being 4in. The 
steam pipes for the 700lb. system are made of 
ordinary carbon steel. 

For starting the Siemens-Schuckert feed pump 
motor a water resistance operated from the control 
desk is used, while the Brown-Boveri motor is started 
by a relay-operated metallic rheostat. The current 
required by the plant is supplied through two 12,000- 
volt cables. All auxiliaries are driven at 500 volts, 
this pressure being obtained by means of two 600-kVA 
transformers. The plant is, of course, equipped with 
numerous indicating, recording, and integrating 
instruments. 

The part of the heating surface in which the water 
is converted into steam must be situated in a zone of 
lower flue gas temperatures, since in this part the 
salts which are always contained in any feed water- 
even in the purest condensate—-are deposited, and 
care must be taken that the conversion of water into 
steam actually takes place in this zone. Thus, 
besides the steam temperature at the superheater 
outlet, the temperature at the outlet of the con- 
version zone must also be controlled. This can be 
easily done by the operator, since all temperatures 
are indicated in the control room and a quick regula- 
tion is made possible by the electric remote control 
devices. Observations during tests have shown that 
the output of the boiler can be altered so quickly 
that the boiler can easily follow all fluctuations of the 
load demand. 

As in the case of the steamer ** Uckermark,”’ the 
part of the heating surface in which the water is 
converted into steam had after a time to be removed 
into a zone of lower flue gas temperatures, since, when 
the Langerbrugge boiler was built, it was not yet 
known that salts would be deposited in these parts. 
The change was made by adding heating surfaces in 
the second flue and by altering several tube con- 
nections. Besides these essential difficulties, there 
were others of a general nature to be overcome. For 
instance, the fans, which at first were of the high- 
speed propeller type, had to be replaced by low-speed 
ordinary fans because of vibrations increased by 
resonance with the boiler frame. Another difficulty 
was caused by slag incrustations. The cooling surface 
of the combustion chamber was too small for the size 
of the latter, and for the relatively high temperatures 
to which it is subjected, so that the bottom of the 
combustion chamber became coated with a crust of 
slag. This difficulty was overcome by the provision 
of the radiant heat economiser (vide Figs. 1 and 2). 

After these alterations had been made the working 
of the boiler was as reliable as that of any other type. 
In March, 1933, the Benson boiler was in service 
during 538 hours and in April during 601 hours. It 
has also been found possible to keep it in operation 
at full load day and night for several weeks. 

On February 3rd and 4th, 1933, acceptance tests 
were conducted by Dr. Josse in collaboration with 
the Association Vingotte. Besides the determination 
of the output and efficiency, the object of these tests 
was to measure the amount of heat absorbed by the 
water and the steam in the various parts of the 
heating surface. 

In the Benson boiler the heat absorption can be 
accurately determined by relatively simple means, 
since the various parts of the heating surface contain 
either water or steam, but no mixture of the two, and 
since there is a straight flow without circulation. 

Two tests of about eight hours each were carried 
out, one at normal load and the other one at the 
maximum continuous load. The measuring devices 
used were lent by Siemens-Schuckert and the labora- 
tory of the Engineering Department of the Technical 
University of Berlin and were calibrated with the 
greatest care, especially the thermo-couples and the 
devices for taking samples of flue gases. 

DETERMINATION OF EFFICIENCY. 

As neither the raw nor the pulverised coal could, 
under the existing circumstances, be weighed with a 
sufficient accuracy, the efficiency was determined by 
measuring as accurately as possible the various boiler 
losses. The useful heat was then obtained as the 
difference between the (lower) heating value of the 
coal and the sum of the losses. 

To determine the heating value and other pro- 
perties of the pulverised coal samples were taken 
from the two-bunkers every half hour during the tests, 
and submitted to independent tests. The lower 
heating value was in the neighbourhood of 7000 
k. cal./kg. and the volatiles about 21 per cent. For 
calculating the flue gas losses, samples were taken 
after each of the four air preheaters to determine the 
CO, content. As with the Ljungstrém air preheater 
it was not always possible to obtain reliable mean 
values, samples of the gases were besides taken at 
three places at the foot of the stack, on the outlet 
side of the induced draught fans. Of these samples, 
not only the CO, content, but also the O, and CO 
contents were determined. 

At the same points, the flue gas temperatures. were 
measured by means of thermo-couples. The results 
of all these different measurements tallied very 
satisfactorily with one another. 





In order to determine the losses due to combustible 
in the refuse, samples both of the slags discharged 
from the hopper and of the flue dust extracted from 
the stack by means of a separate fan were weighed 
and analysed. The extraction of the flue dust was 
carefully done during the whole time of the tests, 
thus giving fairly representative average samples. 
The quantity of flue dust escaping through the stack 
was determined through the ash balance. 

The loss through the cooling water of the ashpit 
was found by weighing the water and measuring the 
rise in temperature. 

The heat loss of the boiler to the surroundings 
through radiation and convection was calculated, 
although this calculation could, of course, only give 
the order of magnitude of this loss. When judging 
this value it must be taken into consideration that 
the air for combustion flows round all the walls of 
the boiler (vide Fig. 1), thus giving a good heat 
insulation. 

According to the heat balance, Table IT., computed 


Tasie IL,--Heat Balance. 


Maximum con- 
tinuous load. 


Normal 
load. 
Per 
cent. 


K.cal./ Per 
kg. 


K.cal. / 
kg. 
Losses : j 
Due to sensible heat in, 
flue gases... he 
Due to incomplete com- 
bustion (CO) .. .. 0 
Due to combustible in, 
refuse (cinders and 
ear sc" 6s sd 
Due to cooling water 
through ashpit 
Due to radiation and 
unaccounted for 


10-88 


4-09 1-4 


32 0:46 39 0-56 


58 0-84 49 0-7 


1123 


Total losses 5 ees 16-27 1074 15-35 
Lower heating value of, 

pulverisedcoal .. .. 
Heat absorbed by water 


andsteam .. .. . 


6905 100-00 7000 | 100-00 


5782 


83-73 5926 84-65 


on the basis of the above measurements, the boiler 
utilises approximately 84 per cent. of the lower 
calorific value of the fuel. Expressed in guarantee 
terms, the efficiency reached 84-3 per cent. 

The total heat-temperature diagram, Fig. 4, illus- 
trates the increase in heat content in the various 
sections of the heating surface during the test at 
normal load. 

After the eight-hour test at the maximum con- 
tinuous output of 79-8 x10® calories per hour, the 
boiler was kept in operation for another half-hour 
with an output of 89 x 10° calories per hour. At this 
increased output the boiler also operated without a 
hitch. 








ALLOY STEELS IN MINING MACHINERY. 


HiegH economy in American mining machinery has 
resulted from the extensive application of alloy steels 
to parts subjected to severe wear and shock. Manganese 
steel containing about 12 per cent. of manganese has long 
been used for crusher parts, teeth of shovels, or power 
navvies, giving a life from four to twenty times that of 
ordinary steel. More recently the addition of chromium 
or chromium and copper has still further increased the resist - 
ance of the steel. Surfacing machine parts with wear- 
resisting alloys has also been very successful. A thin 
layer of fused hard metal or stellite—an alloy of cobalt, 
chromium, and tungsten—on the wearing surfaces of grab 
buckets, coal crushers, and steam-shovel teeth of ordinary 
steel has increased their life as much as seven times. Drill 
steel faced with stellite has drilled rock ten times as 
efficiently as ordinary drill rods. Mine tracks with rails, 
points, and crossings of chrome steel, containing 3 per 
cent. chromium, have shown higher wear resistance than 
even manganese-steel rails. In grinding copper ore, 
chilled cast iron balls with 3 per cent. chromium show a 
wear of 1}1b. per ton of ore ground, as compared with 
34 lb. for plain chilled cast iron. In crusher plates with 
25 per cent. chrome, the addition of 1 to 2 per cent. 
of nickel greatly increases the shock resistance of the steel. 
Chrome steel is particularly valuable in resistance to 
abrasion and corrosion, as in shaker plates or screens and 
the impellers of centrifugal pumps handling acid and sandy 
water. For pumps and fittings in coal mines, 28 per cent. 
chrome steel lasting twelve or eighteen months has 
replaced bronze that was worn out in three months. 
This use of alloy steels is on the increase; manganese 
and chromium are the principal elements for resistance 
to wear, while high percentages of chromium give resist- 
ance to corrosion, and nickel, molybdenum and vanadium 
are added for increase in strength. 








THE Salvage Committee of Birmingham Corporation 
reports that at the present time 86-75 per cent. of the 
house, trade and market refuse removed by the Salvage 
Department is carried by electric vehicles. It has been 
proved that these vehicles can be operated on such work 
in the city at considerably lower costs than horse-drawn 
transport, and the Committee has decided to proceed 
with the policy of eliminating horse wagons. The Depart- 
ment has in service 130 electric vehicles, all of which 
have been bought cut of revenue, with the exception 
of the first twenty-five, and the loan raised for these has 


been repaid. 
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The Severn Barrage 


> 


HE two reports by Professor A. H. Gibson, of 
Manchester University, on the Severn Barrage 
model experiments have been issued by H.M. 
Stationery Office in a volume of over 300 pages, 
accompanied by 113 sheets of charts and diagrams.* 
We have already referred in these columns to the 
final report of the Committee of the Economic 
Advisory Council appointed to investigate and report 
upon the practicability of a Severn Barrage and have 
summarised the reports of the main Committee and 
of the Technical Sub-Committee.t It will be remem- 
bered that the Committee in 1926 arranged for the 
construction and operation of a scale model of the 
Severn estuary, with the object of determining the 
probable general effect on the estuary of the intro- 
duction of a tidal barrage. The investigation was 
entrusted to Dr. Gibson and was carried out in the 
engineering laboratories of Manchester University. 
Illustrations of this model will be found on page 626. 
The specific problems on which it was hoped to 
obtain information from the model are : 

(a) The effect of the barrage on the movement of 
the sandbanks and on siltation in the estuary above 
and below the barrage ; 

(b) The effect of the barrage on the magnitude 
of the tidal range and on the times of high and low 
water at points below the barrage, and in the tidal 
basin ; 

(c) The effect on the tidal currents above and 
below the barrage ; 

(d) The magnitude of the available head on the 
turbines at each instant over a complete lunar 
cycle. 

Arrangements had been made for a re-survey of the 
estuary to be carried out by the Admiralty, but “ it 
was not possible to commence this survey until the 
summer of 1926, and it was not anticipated that the 
results would be available until the end of 1927. As 
a good deal of information as to the soundings and 
configuration of the estuary was available from the 
report of an Admiralty survey carried out by Captain 
Beechey in 1849, it was decided, however, not to await 
the results of the new Admiralty survey, but to con- 
struct the model in accordance with the data of the 
Beechey survey in conjunction with the available 
Ordnance surveys of the district, and to modify it as 
necessary when the 1926-27 Admiralty survey 
results became available. 

‘* Tt was decided that the model should represent 
that portion of the estuary extending from Gloucester 
to Barry and that its vertical scale should be 1 in 100 
and its horizontal scale 1 in 8500. Its total length is 
45ft. It represents a length of the river and estuary, 
measured along the deep water channel, of approxi- 
mately 80 miles, the English Stones which form the 
proposed site for the barrage being some 46 miles 
from the upper and 34 miles from the sea end of the 
model.”’ 

The seaward end terminates at a line running almost 
north and south between Barry and Watchet. The 
model was first put into operation in March, 1927, 
and has since then run under various conditions for a 
period equivalent to some 500 years in the estuary 
itself. 

Dr. Gibson’s first report, dated May, 1929, contains 
a very full description of the physical conditions of the 
Severn estuary, including valuable sections on the 
tidal phenomena and the Severn bore. The con- 
struction and operation of the model are described in 
detail, and chapters are devoted to the investigation 
of means for reproducing in the model the effect of 
salinity of sea water and of suitable bed materials. 
Sections IV. and V. are devoted to the consideration 
of tidal models in general, the basic principles on 
which they should be constructed and operated, and a 
full discussion of the question of similarity in the 
movement of bed materials in the estuary and in a 
model. These sections are of much historical and 
scientific interest. Dr. Gibson recalls that :— 


“The practicability of reproducing the shoals 
and channels of an estuary in a scale model was 
first demonstrated by Professor Osborne Reynolds 
in experiments on models of the Mersey estuary, 
described in a paper to the British Association in 
1887, and by further experiments carried out during 
the years 1887-1890. Since then this method has 
been further tested by Vernon Harcourt and 
W. H. Wheeler, while official research has been 
carried out. by the French and German Govern- 
ments, and the Dock and Harbour Boards of the 
Mersey and the Thames. 

“The validity of the method depends primarily 
on the fact that the régime of the bed of an estuary 
follows naturally from the régime of the flow of the 
tidal currents, so that if the magnitude, direction, 
and turbulence of such flow can be accurately 
simulated on a reduced scale in a model, there is 
reason to anticipate that a corresponding similitude 
may be produced under suitable conditions in the 
bed of the model.” 

* “Construction and Operation of a Tidal Model of ‘the 
Severn Estuary ” (No. 6378-2). H.M. Stationery Office (or 
through any bookseller). £2 2s. net, postage extra. 








+ Vide Tue ENGINEER, pages 275, 317, &c., ante. 


Model Experiments. 


Two problems which gave rise to lengthy pre- 
liminary experiments were the supply of silt to the 
model and the effect of salinity. Finally, in the model 
arrangements were made to feed in an appropriate 
supply of silt with the waters of the Severn, Avon, 
Usk, Wye, and Parrett. The silt used was dredged 
from the estuary off Portishead. The effect of 
salinity of water on the deposition of finé silt, when 
complicated by model conditions, is discussed in the 
report and is too intricate a subject to be referred to 
here in detail. It suffices to say that the best approxi- 
mation in the model to natural conditions was 
obtained by the use of a weak solution of alum having 
the effect of precipitating the silt about 2-7 times as 
quickly as normal sea water. The first run on the 
model was made with a bed moulded in a fine silica 
sand approximating to that used by Osborne Rey- 
nolds in his classical estuary experiments. Subse- 
quent experiments showed that 80-mesh silica sand 
on the whole gave the best agreement between model 
and estuary, although the difference between this and 
the finer 120-mesh silica sand is not very pronounced. 
In the first model the tidal period was found to have 
a mean value of 51-2 seconds, but later, when the 


of Transport, and its operation for a sufficient period 
to enable its effects on the tides, the currents, the 
water levels, and on the configuration of the bed to be 
determined. 

The model as originally constructed had a hori- 
zontal scale of 1 : 8500 and a vertical scale of 1 : 100, 
the exaggeration of the vertical as compared with the 
horizontal scale thus being 85:1. The work on this 
model showed that at many points the limitation 
introduced by the fact that: the natural angle of 
repose of sand does not exceed some 30 deg. prevented 
it reproducing accurately the steepest of the slopes in 
the estuary and in consequence, although the general 
configuration of the banks and channels in model and 
estuary. were in reasonable agreement, the heights and 
depths were in general relatively less in the model 
than in the estuary. 

In view of these results the model was reconstructed 
to a vertical scale of 1: 200. Experiments were 
carried out on a number of bed materials of different 
fineness and densities, in order to determine which 
would reproduce most accurately the conditions in 
the estuary, and this material, a sand having a mean 
diameter of 0-007in., was afterwards used in all the 
tests. The figures given in the following paragraphs 
are based on the observations on the 1 : 200 model. 
In most cases these receive substantial confirmation 
from the observations on the 1 : 100 model. 

Comparison of the Behaviour of the Estuary and of 





the Model.—The observations on this model show that 




















Sectional Model of English Stones for investigating losses of head due to flow through the sluice 
dam and past the bridge piers. 


vertical scale was changed to 1 in 200, the correct 
period was found to be 73-9 seconds. 


“The movement of sand and silt in a tidal 
channel is,” says the Report, “a very complex 
phenomenon. - The finest material which forms the 
true silt is lifted from the bed of the channel as the 
velocity of the tidal currents increases and is 
carried up or down stream in suspension, to be 
deposited as the velocity is reduced towards the 
turn of the tide. 

‘** The largest and heaviest particles are dragged 
or rolled along the bottom, while those of inter- 
mediate size are transported partly by rolling and 
partly by suspension, proceeding along the bed 
of the channel in a series of small jumps.” 


It was anticipated that the introduction of the 
barrage would prevent the formation of a bore, but 
observations on the model show that this is not the 
case. There is still a well-defined bore, whose height 
is about 60 per cent. of that of the pre-barrage bore. 
Its method of progress is, however, altered appre- 
ciably. 

The preliminary experiments with the model to 
enable a comparison to be made between the con- 
figuration of the banks and channels of the estuary 
and of the model and, in particular, between the 
changes in the estuary and in the model when 
operating under natural conditions over a long period 
of years indicated—to quote Dr. Gibson’s works— 
‘* good reason to anticipate that any marked changes 
shown to follow the introduction and operation of a 
barrage in the model would also occur, under similar 
conditions, in the estuary, and that the model results 
may be accepted, with some confidence, as indicating 
in general, if not in great detail, the probable corre- 
sponding changes in the estuary.” 

The following is a summary of conclusions attached 
to the first report, omitting those paragraphs which 
are superseded by Dr. Gibson’s second report dated 
October, 1932. 


CONSTRUCTION OF THE MODEL. 


The original programme of work on the Severn 
model envisaged :— 

(a) The moulding of the bed in accordance with the 
available surveys of 1849 and the operation for a 
period corresponding to seventy-eight years so as 
to bring it up to 1927 ; 

(6) A comparison of the bed as modified by this 
period of operation, with the bed of the estuary itself 
in 1927, and, if the agreement proved satisfactory ; 

(c) The introduction of a barrage at the English 





Stones, on the general lines indicated by the Ministry 








it reproduces with a high degree of accuracy the 
behaviour of the tides at all points in the estuary, 
both as regards their height, range, and rate of rise 
and fall; the phenomenon of the bore is also repro- 
duced, with a very close agreement between the 
height and speed as measured in the model and as 
observed in the estuary ; while observations of the 
drift of floats and of current velocities at various 
points above and below the English Stones agree well 
with those at corresponding points in the estuary. 

Generally, all the phenomena connected with the 
movement of the water in the estuary are reproduced 
with a remarkable degree of accuracy in the model. 

As regards the conformation of the sand banks, 
silt deposits, and the main channels, a comparison of 
the charts and cross sections which have been pre- 
pared from surveys of the model at times correspond- 
ing to 1886, 1901, and 1924 with corresponding charts 
and cross sections of the estuary itself, shows a very 
good general agreement over at least 90 per cent. of 
the area of the estuary ; an agreement as good as is 
to be expected in view of the fact that the model was 
not exposed to the effect of storms, which are liable 
to produce relatively large changes in any natural 
estuary. While there are differences in detail, these 
are not so great as the corresponding differences in 
detail in the estuary itself at the times of the different 
surveys. The only points of marked difference occur 
where, owing to some rapid deepening of the bed of 
the estuary, the slope of its sand banks is so great that 
the angle of repose of the sand in the model would 
have to be exceeded in order to give accurate repro- 
duction. 

The changes in the mean level of the estuary have 
been reproduced with considerable accuracy in the 
model, and, generally, the agreement is such as to 
justify the assumption that changes similar to those 
produced in the model by the introduction of a barrage 
would also be reproduced under. similar conditions in 
the estuary. j 

Introduction in the Model of a Barrage at the English 
Stones.—After the operation of the model: without 
barrage for a period bringing it up to 1927, a barrage 
was erected at the English Stones.on the lines of the 
design suggested by the Ministry.of Transport. This 
has been operated for a long series of years under the 
following conditions :— 

(a) With the introduction of silt along’ with the 
river waters in the proportion (1 : 8500 by weight) 
indicated by the Admiralty survey of. 1927 as being 
correct ; 

(6) With additional silt introduced to the estuary 
between Avonmouth and the Shoots so as to maintain 
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the silt concentration in the water entering the tidal 
basin through the sluices at 1 : 1000 ; 

(c) With additional silt introduced to the estuary 
between Avonmouth and the Shoots so as to maintain 
the silt concentration at this point at 1 : 500. 

For reasons indicated in the body of the report it is 
considered that the conditions of the tests of series (a) 
represent most accurately those conditions affecting 
the conformation of the silt banks in the actual estuary 
at points below the English Stones, and that the tests 
of series.(b) represent most accurately the conditions 
which would hold in the estuary above the English 
Stones after the introduction of a barrage. The 
following general conclusions are based on the results 
of the tests of these series. In each case surveys were 
made at frequent intervals and measurements were 
mede of the current velocities and tidal levels and 
ranges at various points in the estuary. 

Effect of the Barrage. on Land Drainage between 
Gloucester and the English Stones.—The results in 
general show that at all points between Gloucester 
and Framilode land drainage would be improved by 
the introduction of a barrage under all circumstances, 
and that at points between Framilode and Beachley 
the drainage would be improved for all drains which 
discharge into the estuary at a level not lower than 
20ft. below the level of H.W. spring tides. It is 
evident that this will apply to all open drains. 

Effect of the Barrage on Current Velocities Above and 
Below the Site of the Barrage.—Except in the region 
between the sluice gates and the Beachley Peninsula, 
the maximum velocities, both of flood and ebb 
currents, are reduced by the introduction of the 
barrage. 

Thus off Avonmouth the maximum flood velocity 
is reduced from 5-0 to 2-5 knots and the ebb velocity 
from 4-5 to 4-0 knots, and off Portishead the flood 
velocity is reduced from 5-7 to 3-5 knots and the 
ebb velocity from 6 to 5 knots. In the tidal basin 
between Beachley and Sharpness the maximum flood 
velocity is reduced on the average by about 2 knots 
and the maximum ebb velocity by 2-8 knots. 

The currents immediately above the sluice gates 
during the filling of the basin are large, attaining a 
maximum value of approximately 12-5 knots. At 
the bridge piers on the English Stones they are about 
10 knots during the filling and 8 knots during the 
emptying of the basin. 

Effect of the Barrage on the Configuration of the 
Estuary.—Above the barrage its effect: is to produce 
a general flattening of the banks and a reduction in 
the longitudinal gradients. Above *Framilode the 
bed is slightly lowered. Below Framilode there is a 
tendency for the sand banks to be lowered and for 
silt and sand to be deposited in the deep water channel 
and to be carried downstream, where much of it ulti- 
mately accumulates in the Shoots. Immediately 
below the English Stones there is a general lowering 
of the level of the bed, the eroded material being trans- 
ported seaward and deposited largely on the Welsh 
Hook and in the channel from 2 to 9 miles below 
Portishead. 

Preliminary Observations on a Modified Barrage.— 
Preliminary observations on a modified barrage 
having a second sluice gate in that branch of the dam 
to the westward of the Shoots indicate that this has a 
comparatively large effect in increasing the level of 
high water in the tidal basin, and that by its use the 
mean level of high water at points between Beachley 
and Sharpness may be raised approximately 2-0ft. 
higher than with the single gate barrage on which the 
observations up to date have been made. As this 
would not only improve navigation in the basin, but 
would also appreciably increase the available output 
of the turbines, it is proposed to repeat the experi- 
ments on this new barrage. 

Apparent Results of the Introduction of a Barrage.— 
The work already done, however, would appear to 
indicate that a barrage : 

(a) Would not deleteriously affect navigation 
below the barrage ; 

(6) Would not seriously affect navigation above the 
barrage at any time, and would considerably improve 
it at low water even without any dredging, while with 
a comparatively small amount of dredging it would be 
at least as good at high tide and. very considerably 
better at all other times ; 

(ce) Would, on the whole, tend to reduce inundations 
in the upper estuary due to floods in the Severn ; 

(d) Would not deleteriously affect the question of 
sewage disposal. 


In the period which elapsed between the date of the 
first report and October, 1932, Dr. Gibson carried out 
additional investigation on the model ‘which are 
recorded in the second and final report. Experiments 
with various types of barrage are described, and, in 
the result, a final design was evolved, termed barrage 
F, which appears to afford the maximum balance of 
advantages. The report says :— 

“‘ In the course of these investigations numerous 
problems have presented themselves for solution, 
as, for example, that of the level to which the 
English Stones should be excavated, both above and 
below. the:site of the barrage; the level to be 
adopted for the:sills of the sluice gates ; the magni- 
tude of the currents in the vicinity of the turbine 
dam during the working period of the turbines, &c. 
In order to determine these points more accurately 
than was possible with the original model, a 





sectional model was constructed to a larger scale, 
embodying the region immediately surrounding the 
English Stones.” 


As a result of the tests on five alternative designs 
of barrage and on the model of the English Stones the 
lay-out of barrage which is described in the report of 
the Technical Sub-Committee* was decided upon for 
the final tests. 

In this design “‘ the turbine dam is 4440ft. long, 
housing seventy-two turbines at 61-5ft. centres ; the 
draft tubes are 44ft. wide and 25ft. 2in. deep at the 
outlet, the lowest point being at a level of —49-5ft. 
O.D. The sluice dam is 6825ft. long, having 130 
openings 40ft. wide, with an aggregate width of 
5200ft., and piers 12ft. 6in. wide. The level of the 
sluice gate sills is approximately — 10-0ft. O.D.; the 
level of excavation of the English Stones above the 
barrage is —8-Oft. O.D.; and below the turbine out- 
lets —35-0ft. O.D.” The barrage in the original 
model was then reconstructed so as to represent the 
modified design—-F—and experiments similar to those 
carried out on the previous barrages were repeated on 
this. 

Dr. Gibson’s conclusions on this part of the report 
are summarised as follows :— 

The experiments on barrage F, differing as they do 
from those on barrage A described in the first report, 
in that the area of the sluice gates is appreciably 
greater in barrage F; that the alignment of the 
barrage is changed ; and that the English Stones have 
been excavated to a depth of —8-0ft. O.D., give 
results which differ in degree from those previously 
obtained, and necessitate some slight modification of 
the general conclusions outlined in the first 
report. 

The following are the main conclusions to be drawn 
from the present series of tests :— 

Effect of the Barrage on the Tidal Levels.—Below 
the barrage the effect of its installation on the levels 
of high and low water is very small. At Avonmouth, 
at spring tides the level of high water is raised about 
0-5ft. and the level of low water is raised 0-3ft. At 
Newport the level of high water is raised 0-lft., and 
that of low water is raised 0: 3ft. 

At neap tides the level of H.W. at Avonmouth is 
lowered 0-3ft. and low water is raised 0-1ft. There is 
no measurable effect at Newport. 

Above the barrage the level of high water is only 
slightly affected by the barrage under conditions of 
normal river flow. The magnitude of the changes in 
the levels of high and low water at points above the 
barrage are shown in the following table. Here a 
positive sign indicates that the level is raised and 
vice versd. 
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These values are obtained with a “setting of ‘the 
turbine gates giving a L.W. level of 9-0ft. O.D. at 
springs and of 2-Oft. at neaps. 

Effect of Floods in the River—-The experiments 
indicate that with flood discharges less than 18,000 
cusecs, which corresponds to about four times mean 
river flow, the high water level at spring tides is 
everywhere less with than without the barrage. 

With floods of greater intensity than this the high- 
water level is higher with than without the barrage, 
especially in the upper part of the basin above 
Framilode. 

In order to prevent this raising of the level it would 
be necessary to regulate the time of closing of the 
sluice gates so as to admit less tidal water to the 
basin. By such regulation it would be possible largely 
to reduce the present tendency to flooding in this 
region. 

Sewage Disposal.—Observations show that material 
introduced at Gloucester on a neap tide takes 106 
hours to reach the neighbourhood of Steep Holme 
and Flat Holme without the barrage, and 130 hours 
with the barrage. At spring tides the time is approxi- 
mately 90 hours without and 95 hours with the 
barrage. 

Current Velocities.—There is the same general 
reduction in the magnitude of the ebb and flood 
velocities above and below the barrage as in the 
former tests. The velocities of flow through the 
sluice gates and over the English Stones are, how- 
ever, much smaller with the present barrage, the 
maximum velocity of inflow through the sluices being 
only 1lft. per second, while the maximum velocity 
of flow at the bridge piers is approximately 7- Oft. 
per second. 

Effect on the Channel Above the English Stones.— 
During the first twenty years the siltation in the 
basin due to the barrage amounts to approximately 
790,000 cubic yards per annum. This rate falls off 
rapidly and during the second twenty years is only 
53 per cent. of that in the first period. Much of the 
total siltation occurs on the banks and in parts of the 
estuary where it does not affect the navigable channel, 
and measurements show that the removal of 625,000 
cubic yards of material per annum during the first 


* Vide plans, page 318 ante. 








twenty years is sufficient to restore to its present level 
the bed of the navigable channel at all points below 
L.W. level, from Sharpness to Beachley. This esti- 
mate is based on experiments in which the silt concen- 
tration was 21 per cent. greater than is likely to be 
found under operating conditions in the estuary and 
in which the amount of deposit would be some 30 per 
cent, greater. 

In view of this, and of the considerations outlined 
1D ie: ee the first report, it is considered that if 
allowance is made for dredging at the rate of 600,000 
cubic yards per annum during the first period, this 
should be more than adequate for maintaining the bed 
level of the navigable channel. 

With this amount of dredging the navigable channel 
would have a minimum depth of 15ft. between 
Beachley and Sharpness, under the worst conditions, 
i.e., at low water of neap tides. 


In regard to the effect of the barrage on the depth 
of the navigable channel below the English Stones, 
Dr. Gibson’s conclusions set out in the two reports 
are generally similar. Between the Shoots and 
Portishead the average depth is slightly increased. 
Below Portishead there is an average reduction in 
depth of 7ft. for 7 miles after seventy-five years’ 
working of the model and two bars reducing the depth 
by 13ft. and 1lft. respectively are formed. The 
model results show small changes in King Road and 
in the Newport Deep Channel. In commenting on 
these results in his first report Dr. Gibson remarks 
that it would be anticipated that the “ relative 
diminution of the flood currents (following the intro- 
duction of a barrage and amounting to as much as 
2 knots in the main channel between King Road and 
Clevedon) would tend to produce a downstream drift 
of the silt and sand deposits, and such a tendency is 
definitely marked in the model, where this material 
forms a bar across the channel some miles below 
Avonmouth.” 

The final section of the second report describes the 
application of the data obtained from the model 
experiments to the calculation of the power available 
from the barrage. The results of these calculations 
are summarised in our review of the Committee’s 
report to which reference has already been made. 
The reports are accompanied by several appendices 
in addition to 113 sheets of charts and diagrams, One 
of these appendices by Mr. Allen, ‘‘ Concerning Silt 
and the Salinity of the Waters of the Severn,” is of 
particular interest. 

Dr. Gibson pays tribute in his reports to the 
services of Mr. J. Allen, M.Sc., who acted as observer 
and recorder throughout the experiments, and to 
research workers in the University of Manchester 
who have assisted him. 








BERYLLIUM IN AMERICA. 


INCREASING use is being made of beryllium alloys 
and especially beryllium-copper in the United States. 
This latter is in experimental use for springs, where 
resilience and resistance are desired; they have been 
applied to clocks and watches, scientific instruments, and 
electrical apparatus and also electric switches, tubes for 
pressure gauges, diaphragms, valve seats, and parts which 
have to stand both wear and repeated stress. The alloy 
can be so hardened by cold working and heat treatment as 
to be used for chisels, knives, and razor blades; and it 
makes tools that will not cause sparks, so that they can 
be safely used in connection with oil wells, oil storage 
plants, and explosives. It appears probable that it can be 
welded successfully, and it has a high resistance to fatigue 
and vibration, being superior to steel and phosphor bronze 
in these respects. Its conductivity is about 18 per cent. 
in the annealed and cold-worked condition, but is raised 
to 40 per cent. by heat treatment. The beryllium-copper 
is produced in sheets, strips, rods, wire, and tubes. A 
soft annealed alloy with 2 per cent. beryllium will have 
about 55,000 lb. tensile strength, 24,000 lb. yield point, 
and 55 per cent. elongation in 2in. Heat treatment will 
inerease the strength to 155,000 lb., with 1-5 per cent. 
elongation. If the metal is cold rolled to half its original 
section, the strength will be about 110,000 Ib., with 3 per 
cent. elongation ; and if this, in turn, is given heat treat- 
ment, the strength may be increased to 175,000 lb., with 
1-5 per cent. elongation in 2in. With more than 2- 75 per 
cent. of beryllium the metal can only be hot rolled. 
Beryl is found principally in Maine, but also in various 
other states, in sufficient quantity for industrial purposes, 
and contains 5 per cent. of beryllium as a maximum. 








TRatNs on the Northern Counties section of the London, 
Midland and Scottish Railway, from Belfast to Portrush 
and Londonderry, have hitherto had to journey over the 
Belfast and Larne line as far as Greenisland, where their 
direction was reversed, and they went westwards towards 
Antrim. Trains from Londonderry and Portrush to 
Belfast had similarly to reverse on their arrival at Greenis- 
land. The great inconvenience of reversing is to be 
removed by the construction of a cut-off from Whitehead— 
the next station south of Greenisland—to near Mossley, 
on the Greenisland—Antrim section. The new piece of 
line will be 2? miles in length, and on it will be a viaduct, 
600ft. long, of ten arches, in concrete. The Larne line is 
double track and the new loop leaves Whitehead between 
the down and up Larne lines, with the former of these 
two lines passing under by a burrowing junction. But 
for the general railway strike, earlier in the year, the line 
would have been ready for the summer traffic ; it. will. now 
be opened later in the year. 
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Railway and Road Matters. 





On Monday last the boring of the Tanna Tunnel in 
Japan was completed, after sixteen years of work. It 
passes under the Hakone Mountains; and is over 4? miles 
long, 

WE understand that the Southern Railway-has decided 
to place orders. for, three: train ferry steamers for the 
Channel service immediately. Thé. eontract speed will, 
it is said, be 16 knots, 


‘THE Southern Railway Company’s new turbine steamer 

‘“ Brittany’ made her first trip between Jersey and 
St. Malo on Monday last. She was built by Dennys, is 
260ft: long, and can carry about 850 passengers. Her 
boilers are oil fired. 


THE Spanish correspondent of ‘The Times reports that 
the Minister of the Interior is considering the result of the 
preliminary investigations in connection with’the.scheme 
for li Europe with Africa by a tunnel under. the 
Straits of Gibraltar. 


£: ig 





Apvices from: Geneva state that a> recent. cc 


of the League of-Nations Permanent Committee on Road: 


‘Traffic adopted a number of resolutions relating to the 
desirability of additional signals at level crossings, light 
signalling, and placing .of signals, and the signs to be made 
by officials directing traffic and the: drivers of motor 
vehielés. 


Eamty in the morning of Saturday, the :17th inst., the 
London, Midland and Scottish mail train from Leeds to 
Bristol, drawn by two engines, ran into-a standing goods 
train at Crich Junction, Ambergate. Nedhcenaines were 
turned on.to their right side, and the driver of one. was 
pinned under the wreckage and died from his injuries; and 
as we go to press we learn that the second driver has also 
succumbed. ib 


We. haye from time to time mentioned ‘in this cide 
the benefits, of the automatic feature of us 
brakes. That was admirably exemplified in the Rugeley, 
L.M.S., derailment of June ‘ith, which we recorded’ 
the 16th inat. In that case the-whole of the coaches ‘of. 
the train were derailed, but the engine remained on ‘the 
line. The parting of the rear four coaches from the two’ in 
front severed the brake pipes,.so that air was admitted 
to the cylinders and the vacuum brake applied‘on both 
portions, and when they came:to rest there was-a.distahce 
of only 100 yards between the two. 


‘Tue facilities for-the: export of coal from the L. and 
N.E.R. docks at ‘Gri *are being remodelled. Accord- 
ing to the London and North-Eastern Railay Magazine, 
the two timber soaline jetties are being;removed and 
replaced by a:new electrically driven belt-conveyor plant, 
which will be: carried on a concrete jetty, 983ft. long. 
Four large ‘hoppers :will receive the coal fromthe railway 
prineons and ‘a belt from each hopper will convey the coal 
alo’ jetty to two high coaling towers, fitted with anti- 
c abbey appliances, on each side of which is.a berth 
served by a transverse belt, thus providing four loading 
points for steamers. 


As recorded herein on February 3rd last, the 10 a.m. 
express passenger train from Marylebone, L. and N.E.R., 
to Bradford collided on January 31st with a train of empty 
wagons, which was being shunted off the down line into a 
siding to allow the express to pass. The fireman of the 
passenger.train jumped from the locomotive just before 
the collision and was killed. The point of collision was 
81 yards north of the signal-box concerned, and the 
shunting train was protected by a starting signal, 255 
yards in its rear, and by a home signal a further 656 yards 
out. The distant signal was 1051 yards in:the rear of the 
home signal. The interlocking ‘would compel the two-fitst- 
named signals to be at ‘ danger’’ against: the express, 
and as to that there was no dispute... The distant should 
also have been “‘ on,”’ but the driver said it was at “‘ clear,” 
and in that statement he was corroborated by a locomotive 
inspector who was onthe footplate on.duty. Ailthe other 
evidence was to the contrary, and. Colonel Trench, who 
inquired into the aceident, says that he is forced to con- 
clude that. the main: ity for the. collision must 
rest with the driver: accident, he adds, is a good: 
example of one which would have: been prevented by a 
system. of automati¢, train control, which. would have 
caused an application: of the: brake-at the distant signal. 


In the notes of. “i§ixty Years Ago,” given.on. page 524 
of our issue of May. , we referred to the opposition:.of 
some railway coment’ at that time to the use of the block 
system, as evidenced in. discussion at what was.then the 
Society of Telegraph Engineers.. In that relation we would 
like, once more, to remark how often very able men—and- 
engineers—were, lacking, in foresight. The period in 
question may be said: to inelude the appointment of the 
1874 Royal Commission on Railway Accidents. One» of 
the members of that’ body—in fact, the railway repre- 


sentative—was Mr, T. E. Harrison, the chief engineer: of || 
the North-Eastern Railway and the President-elect of the 


Institution of Civil Engineers: Mr. m presented a 
minority report, wherein he said'on this particular subject : 
* The. absoli anit "plock system: is held; in theory to secure 
absolute safety, and the prevalence: of- this: theory has 
undoubtedly created.a new source of dariger; it .produces 
a feeling of false. security in: the minds of engine drivers, 
officials, and other: servants, and consequently. when 
emergency arises they are not so well: prepared as they would 
have been under: the old system,.and I feel’ satisfied that 
the natural’ consequence: will: be ‘that engine drivers ‘of ‘the 
future, brought up. under the block system, will not, be:so 
careful and’ efficient as those who have. been: ac 


customed 
to look out for themselves.” Captain Tyler, on the same 
occasion, appears to have anticip Mr. m2’ 
objections; as he said: ‘ But, «the most: of these H 


tendencies to confide too. much in’ additional Reagoma of 
safety, the: risk is proved by experience to. be incom: 
parably greater without them than with them. In fact, 
the negligence or mistakes of servants is found to occur 
most frequently, not when the men are over-confident 
in the appliances or apparatus, but when, in the absence 
of gg they are habituated to risk in the conduct of the 
traffic 





Notes and Memoranda. 





A TABLE issued by the British Jeffery-Diamond Com- 
pany shows that a leak */.,in. in diameter in a compressed 
air service working at a pressure’of-75 tb.-per-square inch 
may represent a loss of 117,500 cute, feet of air @ year, 
which will probably cost about IOs, * i 

In’ Nova Seotia a: system of clad 's su ine 
developed which.employs a mixture:of. 
salt’in the form of a.carpet about‘ lin, ; ; 
contains about 35 percent. of clay~ arid ‘nesta. 15 tons of 
salt..per:mile of road: It. is said to bedostisquite-Hard on 
consolidation, free from dust and waterproof. 


ReseaRcnEs catried'aut by a Germs firm liave shown 
that. the corrosion of ‘copper, brags, and:sil 
by liquid motor fuels not. entirely: free: from, sulphur, can 
be prevented” by. the- addition of: turpentine, . Sd 
derivatives of tetralin, &c. These compounds,appear: to 
form. peroxide-like derivatives, whieh: es the. sulphur 
in a. similar mannér.to the vulcanisation of rubber. 

Tue foundations: for-a.road had to be. construeted. in 
Rhode: Island, U:S,A.,. across a swampy piece of land, 
which, borings:showed to be comprised of ‘alternate layers 
of mud.and gravel:. Blasting with dynamite was resorted 
to.with the object of blpwing up:the whole mass on, the 
route of. the. road,. and ‘allowing: all. gravel to. settle 
to ‘the. bottom, , leaving: a. pool of maud.a Hard core 
was meg” brought in to.make ere and‘as the mud’ was 
pushed forward it was: expedi further charges of 
dynamite. Wee deme the aaicae cin ee 
Engineering News-Record of June Ist:.— -: 

A’ NEw ‘process, for the refining -of cop eo which makes 

1 possesses: for 


use, of the great. affinity: which. this. 
iodine, is being closely examined, by: a; group of. techno- 
. patented: in. most 








logists -in. I The, process hase 
countries, leetagn tried ouiintantectory. “of 
treating about 100-tons of mineral: per day. the 


results obtained:it is- believed that for a large-refinery the 


operating costs:should mot exceed 0- 06: tiee, BSE Bound of of 
‘Chemical: Trade 


copper. The. process consists, says; the 
op | Journal, essen: in precipitating copperyin. the form. of 
cuprous iodide, metals remaining in: solution. 


-In the. comin call ‘@ paper read before the. Institution of 
rs, Australia, Mr. E. L. Miley. hemred described 

a‘method a of washing the’ inaulatone ofa 223 V transmission 
litte: while itis: alive: A man x on- an: insulated 


ladder peciocia a jin: jetof water-on tothe insulator from 
a. rubber hose in, oo ff is yon @: pressure mia 
per. square ine eupp ‘by a bottle of eomp' 
Carbon-dioxide is, used, as it slightly acidulates ‘the water 
and helps the cleaning, while it is avfire.e 

No appreciable Jeak back of electricity down. the stream of. 
water is.experienced if the nozzle is kept. Sin: or more 
away from the:line. 

THE rise: in. the temperature of the rock: of, the. gold- 
mining area.ofsthe Witwatersrand: with, inereasing depth 
has always been.a me ot of great interest .in.connection 
with deep mining Ossrs 
found that the rock temperature in the Turf section 
increased at a rate of 1 deg. Fah. for every 219ft. of vertical 
depth. Their observations were carried out at vertical 
depths from 5772ft. to 6869ft. below shaft collar. Obser- 
vations have been continued, by the Ventilation Officer, 
at each new level in depth, and these results have been 
confirmed. The highest rock temperature yet recorded is 
100-6 deg. Fah. at the 43rd level, 7852ft. below shaft 
collar, the rock cover at this point being 7918ft. It is 
expected that at 8500ft. below the shaft collar the rock 
temperature will be about 104 deg. Fah. 

Wits a machine devised by Messrs. F. Heimes and E. 
Piwowarsky, tests can be conducted on the wear-resisting 

ualities of cast iron by rolling friction with or without 

slip, by sliding friction with or without lubrication, and 
by. sand ab Im all tests with different cast. irons, 
wear increased directly: with the fineness modulus of the 
graphite and inversely as the hardness. Pearlitic cast iron 
showed less wear than ferritic; only in rolling friction 
tests did ferritic cast irons when alloyed with Ni, Cr, or 
Si show the same resistance to wear as the pearlitic. 
In sliding friction;tests, the graphite acts as a lubricant 
and reduces wear, but as the graphite also reduces struc- 
tural: cohesion, there is an optimum graphite content 
corresponding to minimum wear. Phosphide and free 
cementite increase. the resistance to wear: by sliding 
friction. 

AN interesting welding operation, the first of its kind, 
we believe, in this. country, took place recently in the 
Herculaneum Dry Dock, Liverpool, on the steamer 
‘* Lafian,” belonging to the United Africa Company, Ltd. 
It-was carried out by Murex Ltd. in conjunction with the 
Premier Electric Welding Company and ©. and H. 
Crichton, Ltd., Liverpool. The work consisted of welding 
the stern frame casting-in position by the Thermit process. 
The.time taken, from the start to the finish of the Eb. was 
only eighteen hours, or about one-tenth that which would 
have. been required to-fit’:a new stern frame. When the 
mouli box was broken away from. the frame after five 
hours a.perfect piece of: steel casting was shown. A pre- 
vioug; tést with the Thermit process had indicated that 
the amalgamated metal so produced was capable of with- 

standing a:tengilé stress of 25 tons per square inch. 


In the case.of a vessel equipped with “ Seotch ” return- 





tube_ boilers, the: fitting of water walls in the furnaces 
has yielded, or . to Shipbuilding and Shipping 
Record, an» in; heating: surface, per boiler, of 
sso ah 340: sque oa, The five tubes constituting the 


all, were- coiled” to: form a cylindrical protection at the 
pico Paierenti chamber end of the furnaces. It was found 






that: the: ofthese; walls not only yielded an increase 
in: the evaporative: capacity from. 60,000 Ib. to. 71,000 Ib. 
per hour, but; ency was.raised from 80)to 82 per 
‘cent. In, the:case of the water-tube boilers, the- heating 


‘surface .was.only increased by 253. square feet above its 


original figure of 5382 square feet; but even so, the 
evaporative capacity was i from 47,000 lb. to 
51,500 lb. per hour, with the same fuel consumption, 
or, alternatively, by increasing the fuel consumption 
from 3800 Ib. to 4940 1b. of oil per hour, the steaming 
capacity was raised to 60,000 Ib. per hour. 





Miscellanea. 





A COMPANY is being formed in Austria for the distillation 
of wood on a large scale. 

Ir is proposed to construct a shi across Auckland 
Harbour, New Zealand. 

Tae City Council of Toronto cmpeeee to expend about 
25,000,000 dollars on sewerage work. 

Iris reported that a large factory for making electrode 
coke fram pitch is to be put up in Belgium. 

' Tr is estimated that the St. Maurice River, a tributary 
of.the St. Lawrence, can. produce 1,208,000 horse-power. 

THE steam-raising plant of the. Ontario Paper Company 
now consumes. 90,000, kW of hydro-electric energy, in 
three units. ‘ 

Tse Turkish Girveentactit has contracted with an 
American firm for the construction of a railway from Siva 
to Erzerum.,. 

THE City Council of Grahamstown,. South: Africa,. has 

‘expend 


decided’ to £35,200 on extensions: of its electri¢ 
supply scheme: 

Tr is. to extend tite electrification of: thé:Natal 
railways: to Harrismith. and‘ over the hilly section as the 


Diwkensbera from Glencoe to Volksrust. 


Tr is proposed to establish 4 hydro-electric plant.on the 
Sapkatclenen River; Canada, near. Fort & la Corne, The 
— ‘output is seEANO. HP: and the . cost: 12,207,135 

do 1% . 
ma is i iboanted: thet piaipiih are sate consideration 


in Japan for the construction, of a new 17-mile railway in 


Java,.to connect the Japanese-owned copper mines with 
the port of Patjitan. 

Ar the firt meeting of the new Committee of the Asso- 
ciation.of ‘Consulting Engineers, Mr. A. M. Sillar, M. Inst. 
C.E., M.I.Mech. ‘ M.LE.E., was unanimously elected 
Chairman for the ensuing year. 

Tue new fire float for Cochin Harbour, which was built 
by Henry Robb, Ltd., of Leith, is: 100ft. long by 20ft. 6in. 
beam. She is driven-by Plenty steamengines of 1000 I.H.P, 


‘and exuipged — ee dane ja fire pumps, Her speed 


is 12 knots 

THE formal scbeatiipnbions ordered to. be: held into the 
circumstances attending an. explosion of: the boiler:of a 
steam traction engihe.on January 31st, at’ Ballyhaft, Co. 
Down,. which: was fixed: for hearing*m. the Court House, 
Newtownards, Co. Dowm;. on:Monday, June 26th, 1933, has 
‘been postponed. 

THe Clyde Navigation, Trustees, at a — meeting in 
Glasgow, approved of a recommendation by: the Ferries 
Committee to replace three of the smail passenger-carrying 
ferry steamers on the river. The new vessels will be similar 
in design: to one built in 1928, and will have aeeoda 
tion for. 140 passengers. 

It is reported. that the first forty: baths: of the eleétro- 
lytic plant of the Dnieper Aluminium Combine were opened 
a few days ago. This is the second aluminium plant to be 
put into operation in the U.S.S.R. A little over a year ago 
the Volkhov aluminium plant was opened. The total 
capacity of the two plants is 80,000 tons of aluminium a 
year. 

A PROPOSAL has been. made in Cleveland, U.S.A., for 
the supply of untreated water for industrial purposes by 
means of a, 12ft. tunnel from the lake. The estimated cost 
of the -works is 3,000,000 dollars, and it is suggested that 
water-could be. delivered at,a charge of 1-5 cent per 1000 
gallons at lake. level or at 3 cents pumped to an elevation 
of 50ft. pee 

Iw a diseussion of the testing of boilers at a meeting of 
the V.D.I. in Germany, a number: of speakers suggested 
that the test pressure should be reduced to 1-2 times the 
working pressure (instead of’ 1-3.:times+3 atmos. as 
hitherto). Pris pr pressure would suffice where the individual 
parts of the boiler: had. been Previomely tested under a 
higher pressure. 

Tuat Canadian. coals: mined in the Provinces of Nova 
Scotia and. British Columbia have proyed suitable for use 
in the manufacture. of coke and are’ likely to be used to 
a considerable. extent in future is indicated in a bulletin 
of the Mines Branch, Department of Mines, Ottawa. 
The bulletin states’that. more than 150,000 tons of coal 
from the Sydney area of. Nova Scotia.may be used annually 
by the Montreal Coke: and Manufacturing Company to 
replace coal hitherto imported. 

THE inch-millimetre.conversion ratio of 25-4, recom- 
mended for adoptionas a national standard for industrial 
use by a general conference of industry held'in. New York 
last October under the auspices of the American Standards 
Association, has. just been approved as an American 
Standard by the Association. The standard includes con- 
version tables:and recommendations for the rounding of 
converted: values. A Standards Committee, appointed by 
the Conference, is planning to recommend. the publica- 
tion. by the American Standards Association of more 
extensive: standard conversion tables based on-the-ratio 
of. 25-4, and also the application of the system of rounded 
numerical values included in the standard to industrial 
work in general. 

In April last, the Pacific Steam Navigation Company’s 
—— screw M.V. “ Reina del Pacifico,” built. and 

by Harland and Wolf, Ltd., completed her second 
year of service, and her tenth voyage in. the fast mail and 
passenger. service. to the West Coast’ of South America, 
including two vayages encircling the South American 
Continent. It is reported that the eagine consumption 
has-averaged’ 464 tons per day for the; average overall 
speed:of. 17-4. knots, and the average power. at which the 
engines‘have been operated is approximately’ 16,120 1.H.P. 
‘The average power of auxiliary engines: running at sea 
has been approximately 19001.H.P. The fuel consumption 
for light, power, cooking, and other services throughout 
the vessel has averaged 4-13 tons per day at sea. The 
total consumption of lubricating .oils, inclusive of crank 
case, cylinder, atid compressor oils for all purposes, main 
and auxiliary at sea, has averaged’ 71-8 gallons per day. 
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THE SEVERN BARRAGE MODEL AT MANCHESTER UNIVERSITY 


(For description see page 623.) 
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Above :—View from seaward end looking upstream. Above :—View taken from upstream looking seaward. 


Below :—Configuration of banks above the barrage after 60 years of Below :—Configuration of banks below the barrage after 40 years 
operation with Barrage “ B.” of operation. 
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*.* If any Subscriber abroad should receive THE ENGINEER in an 
im fect or condition, he will ige by giving prompt 
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ESTUARY MODELS. 


THREE months ago in these columns we reviewed 
the final report of the Severn Barrage Committee, 
and criticised the scheme as a whole, and in respect 
of some of its details. At that time the reports of 
Professor A. H. Gibson, of Manchester University, 
who has conducted the long series of experiments 
on models of the Severn estuary, had not been 
published, although the main conclusions derived 
from those experiments were set out in the Com: 
mittee’s report. Dr. Gibson’s reports have now been 
issued by H.M. Stationery Office, and are briefly 
summarised on another page of this issue. We can 
say at once that the reports, which occupy over 
300 pages of an octavo volume, and the 113 sheets 
of charts and diagrams which accompany them, 
form a record of experiments with estuary models 
hitherto unparalleled, certainly in this country, 
and not, we believe, equalled in wealth of detail 
by any records published in other countries. The 
experiments, extending over a period of more than 
five years, have been recorded in great detail and 
with clarity of expression which is to be com- 
mended. The construction and operation of the 
models was undertaken in the engineering labo- 
ratories of the University of Manchester, and the 
first was put into operation in March, 1927. Since 
then it has run under various conditions for a 
total period equivalent to some 500 years in the 
estuary itself. Apart from the value of the work 
in direct relation to the Severn Barrage project, 
the reports contain a mass of information on 
estuary models and their manipulation which for 
years to come will be of value to those engaged in 
similar investigations. Lengthy chapters are 
devoted to the principles upon which the models 
were constructed, another chapter contains much 
interesting historical and technical: information, 
and full details are given of a series of experiments 
directed to ascertain the best materials for the 
formation of the bed of the model. The principles 
of dynamical similarity and the effect of scale dis- 
tortion on the gradients of the bed in the river and 


duction into the model of any structure represent- 
ing the proposed barrage, a series of tests was 
carried out with the object of proving every detail 
of operation and devising means to simulate, so 
far as was possible, the conditions of nature. 

The general object of these model experiments 
will be known to most of. our readers, and the 
specific problems on which it was hoped to obtain 
information are set out elsewhere in this issue. 
The first model was made to a vertical scale of 
1: 100 and a horizontal scale of 1: 8500. It 
became apparent at a fairly early stage that it 
would be desirable to reconstruct the model with 
a vertical scale ratio less than 1:100. The 
exaggeration of the vertical scale, as compared 
with the plan scale is 85 : 1, and this large exaggera- 
tion had the disadvantages that, in order to repro- 
duce accurately the slopes of the sand banks in 
some parts of the estuary, the angle of repose of 
the sand would have to be exceeded in the model. 
In order to reduce this disparity, the vertical 
scale was altered to 1 : 200, and after this change 
had been made the observations on the first model 
were repeated. It was then found that the model as 
reconstructed reproduced with considerable fidelity 
the conditions over at least 90 per cent. of the area 
which it represents. As regards the general move- 
ment of the water and tidal phenomena, the effect 
of the vertical scale is very slight indeed, and the 
data obtained from both models in connection 
with the tides and current velocities show an 
almost uncanny similarity to natural" conditions. 
Similarly, the working of the model appears to 
have resulted in determining the effect of the 
barrage on the current velocities in the main 
channel with a remarkable degree of accuracy. 
There seems.to be no doubt that, following the 
construction of a barrage, the maximum flood 
velocity at Avonmouth would be reduced from 5 to 
about 2-5 knots, and the ebb velocity from 4-5 to 
about 4 knots. Similar changes would be brought 
about in the current velocities in other parts of the 
estuary. It would be anticipated that this relative 


produce a downstream drift of the silt anc sand 
deposits, and such a tendency is definitely marked 
in the model where this material forms a bar across 
the channel some miles below Avonmouth. The 
interference of the barrage with the natural flow 
of the tides in the estuary has a consequent effect 
on the formation of the sand banks and on the 
deposition of silt above and below the barrage. 
On the whole, the tendency is to produce a general 
reduction of all gradients, both lateral and longi- 
tudinal. Below the barrage the bed of the main 
channel leading towards King Road is lowered. 
King Road itself is only slightly affected; but 
further downstream there is a general reduction 
of depth of the main channel, and two bars, about 
12ft. high, are formed below Portishead. Below 
this point the effect is small, but, on the whole, 
the depth is slightly reduced. 

The first report is dated May, 1929. The subse- 
quent experiments described in Dr. Gibson’s second 
report, dated October, 1932, were devoted to a 
series of tests on alternative forms of barrage, 
chiefly with the object of determining the final 
design which appears to afford the maximum 
balance of advantages. The results of these 
experiments were made use of in determining the 
potential output of energy from the power. plant. 
Dr. Gibson in the course of this exhaustive 
investigation has met and dealt with every diffi- 
culty in a manner which leaves little opening for 
adverse criticism. It is in regard to the conclu- 
sions to be drawn from them rather than to the 
method of the experiments that there seems to us 
to be some reason for criticism and grounds for 
adverse comment. The inevitable disparity 
between horizontal and vertical scales is all- 
important in its effect upon the gradients of the 
sand bed in an estuary model. This disparity in 
the final model is 1: 42-5, which means that a 
sand bank having in nature a slope of 1 in 20 
should be represented in the model by a slope of 
about 2 vertical : 1 horizontal, an obviously impos- 
sible condition. The model does show conclu- 
sively the marked reduction in the velocity of the 
flood tide, and to a lesser extent of the ebb tide, 
which would be consequent upon the construction 
of a barrage. It is by now established to the satis- 
faction of most investigators and engineers qualified 
to form an opinion that carefully conducted experi- 
ments with estuary models do, in suitable cases, 
afford valuable information and guidance of a 
qualitative nature; but the quantitative data 
obtained from them in regard to such matters as 
depth of channels and increase in height of shoals 





estuary are fully discussed. Before the intro- 





must be accepted with great caution. Even if we 





diminution of the flood currents would.tend to 


do accept the results of the model tests as correctly 
indicative of the quantitative changes to be 
expected if a barrage were to be constructed, there 
is some reason for apprehension regarding the deep 
channel at and below Avonmouth. For instance, 
a comparison of two of Dr. Gibson’s charts, Nos. 88 
and 97, the first recording the result after twenty 
years’ operation of the model without barrage, 
and the second after twenty years with barrage, 
shows that in the latter the area of the 30ft: depth 
contour is considerably reduced and is broken 
through opposite the Avon entrance. The maxi- 
mum depth recorded in the first chart opposite the 
dock entrance is 40ft., and in the second chart 29ft. 
The experiments consistently show a decrease in 
depth in the neighbourhood of Portishead, when 
the barrage is in operation, of as much as 12ft., 
and Dr. Gibson’s somewhat naive comment that, 
since the channel at Portishead, even when so 
reduced in depth, ‘‘ is deeper than some parts of 
the present: channel below Avonmouth, it would 
appear that this should not affect navigation up 
to Avonmouth,” although correct in fact, is not 
likely to remove the apprehensions of the Avon- 
mouth port authorities as to the ultimate effect 
of a barrage. 

The increased deposit of silt on the river. bed 
above the barrage, which would follow its con- 
struction, is another factor of the utmost import- 
ance in considering the engineering features of the 
project. Dr. Gibson’s experiments show conclu- 
sively that silting does in fact take place above 
the barrage over a wide area. The amount of this 
silting varies within wide limits in the several series 
of tests. One series showed an annual deposit of 
over 4} million cubic yards throughout the first 
ten years of operation, while another, run under 
different conditions, extending over twenty years, 
gave an average of only 580,000 cubic yards per 
annum. Admittedly the degree of silt content of 
the water, the type of barrage, and other factors 
varied in the several experiments, which, further- 
more, showed that some deposit of silt does take 
place above the English Stones when the barrage 
is not in position in the model. Dr. Gibson esti- 
mates that 95 per cent. of the total siltation occurs 
between Sharpness and the site of the barrage. 
His conclusion on the whole matter is that, if and 
when the barrage is constructed, the dredging 
annually of 600,000 cubic yards of material from 
the channel above the barrage will be sufficient to 
maintain the navigation up to Sharpness. There 
is no doubt in our mind that Dr. Gibson’s experi- 
ments do give information of a qualitative nature 
as to the probable silting in the tidal basin, such 
as the locality of maximum deposits, which is both 
reliable and valuable. That siltation in the tidal 
basin. would occur was a certainty, and model 
experiments were not required to prove the correct- 
ness of such a forecast. But models operated 
as these have been do something more than this, 
and afford reliable data as to the distribution of 
deposits of sand and silt: We doubt, however, 
whether Dr. Gibson’s data will be generally 
accepted as conclusive in regard to quantity. In 
spite of all the care to simulate nature that has 
been exercised in operating the models, the quanti- 
tative deductions have no very secure basis, and 
even minor variations in the model conditions are 
followed by large changes in quantitative results. 
It is, we believe, just this quantitative fallibility 
attaching to estuary models in general that has 
made it necessary to accept the results obtained 
from the well-known models of the Mersey estuary 
with considerable reserve, however valuable they 
may be in certain respects. 


Plastics and a Prophet. 


Ir is recorded on our Journal page that Mr. H. V. 
Potter, Chairman of the Plastics Group of the 
Society of Chemical Industry, has had the temerity 
to suggest that the age of metals is drawing to a 
close and that the age of plastics is opening. We 
may surmise that the metals industries of the world 
will not be unduly perturbed by this prophecy. 
Yet stranger things have happened. It is not 
necessary even to go back to the passing of the 
stone age into the age of bronze or of the bronze 
age into that of iron to find parallels. The steel 
age opened within the memory of men yet living 
and the concrete age is younger still, whilst the 
horseless age is barely thirty years old, and the age 
of the internal combustion engine has been in exist- 
ence less than two decades. With the exception of 
the steel age, which may be regarded as opening 
with the invention of Bessemer in the middle of 
last century, all these new eras have come 





gradually upon the world and with no rapid revolu- 
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tion of existing practices. Even the motor car 
was known and used long before a sudden 
impetus was given to it by Dr. Deutz’s invention 
of the high-speed petrol engine, and the oil engine 
was familiar for many years before it began to 
encroach upon the domain of steam. Concrete, 
of course, was used centuries before its modern 
development, with an armouring of iron or steel. 

The world has grown used to these revolu- 
tions and will continue to experience them until 
the end of time. Plastics may come, as Mr. 
Potter believes, but in due course they, too, 
will surrender their place to some still later 
materials with properties by us now inconceivable. 
Plastics of the kind which the prophet had in mind 
owe their origin to the exploitation of synthetic 
resin by the Belgian chemist Baekeland, in quite 
recent years. There are, as we showed in an article 
in our issue of June 9th, several variations upon 
the original bakelite, and new materials with very 
remarkable properties are being developed. The 
advance that has been made in a few years is 
astonishing. Moulded plastics have already almost 
ousted metals for parts and details of electrical 
appliances, and new outlets for their further deve- 
lopment are being discovered almost daily. In 
fact, an industry of considerable magnitude has 
already been created and its rapid spread into new 
fields may be anticipated. In a few years time 
“plastic” furniture will be as common as steel 
furniture is now—and, we trust, more beautiful— 
and in time may even challenge the supremacy of 
wood. Mr. Potter foresees, not unreasonably, the 
day when the whole bodies of cars will be pressed 
out of artificial resin or casein, and when boats and 
yachts will be constructed of the same materials. 
There is nothing inherently improbable in these 
visions. Modern plastics have just the qualities 
required. They are strong, they are light, they are 
waterproof, they are producible readily in curved 
forms, and they are not expensive. By com: 
parison with the effort to introduce concrete ships 
the proposal to build resin ships is wholly sane. 
But much water must flow under the bridges 
before metal for such and similar purposes is 
seriously challenged. Sheets of plastic seven or 
eight feet wide are now obtainable, but save 
when very thin they cannot be bent and 
moulded as steel and aluminium are. The work 
has to be done under great pressure in heated 
dies. Methods of jointing the materials in a 
manner that would satisfy the engineer have also 
to be devised. The plastics industry is, in fact, at 
the present time, mainly a “ repetition ’’ industry. 
It has grown in a few years until it has now a turn- 
over of something like £20,000,000 a year, prin- 
cipally on the production of articles which are 
wanted in large quantities—electrical fittings, cups 
and saucers, ash-trays, requisites for the toilet 
table, door plates and handles, and so on. All who 
have visited the Birmingham section of the British 
Industries Fair or the exhibition now arranged in 
the Science Museum must have been struck by 
the great variety of purposes to which the plastics 
of one kind and another are now put: but, apart 
from the electrical industry, in which their insu- 
lating properties combined with the properties 
defined by their name, make them particularly 
suitable, their effect upon the iron and steel indus- 
tries has been almost negligible in one respect and 
in another—the call for a special class of machines— 
wholly beneficial. 

Whilst, then, it would be imprudent to reject 
Mr. Potter’s prophecy as wholly chimerical, we 
can say that as far as engineering is concerned 
there is as yet no material evidence of any serious 
displacement of iron and steel, and we have still 
to await the time when an engineer has the courage 
to design a bridge in one of the modern plastics 
and the industry is in a position to. supply the 
members to his specification. No doubt the 
experiment will be made in the course of time and 
when someone has the money to spend on what 
would inevitably be a very costly structure. No 
doubt, too, if there is anything in Mr. Potter’s 
prophecy, the industry will devise means of. pro- 
ducing rapidly and economically standard sections 
which could be employed—as steel sections are— 
for a multitude of uses. Possibly these events are 
nearer than we anticipate, and Mr. Potter, like a 
wise man, prophesied from certain knowledge. That 
we shall know in due time. All that can be said at 
the moment is that the chemist.has given to the 
world a new material which is suitable for some of 
the purposes for which steel and iron are now used. 
The engineer’s predilection for materials on which 
he has been brought up must not be allowed so to 


limit his- vision that he will not, or dare not, 


employ something strange and. unaceustomed. 





Rather must he seek for new means of making the 
best use of the special properties which are bein, 
put at his disposal. . 
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Mine. Examination and Valuation. By CuHaRuEs 
H. Baxrer and Rotanp D. Parks, Appendix 
by FRANKLIN G, ParDEE. .The Michigan College 
of Mining and Technology, Houghton, Michigan, 
1933. Price 3-00 dollars. 

Ir may be said at once that this is by no means 

a bad book for its purpose, though of very little use 

to British mining engineers, as it relates entirely to 

American conditions. There is, for instance, no 

reference throughout the book to the incidence of 


income tax, whilst in this country, as all mining men. 


know to their cost, the problem is a serious one. 
The real trouble at the base of the whole book is 
the fact that the authors have not written from the 
point of view of the mathematician. Thus, they 
say in their preface that they hope that the book 
will “prove of assistance to engineers in the field 
who are somewhat ‘rusty’ in their algebra.” . It is 
tolerably obvious that anyone who is at all “ rusty ” 
in algebra and, indeed, who has not carried his mathe- 
matics considerably further than algebra, is the last 
person in the world who should attempt a valuation 
of a mine, 

The authors seem to think that the subject of the 
examination of a mine has been very generally over- 
looked, but this is far from being the actual case, 
seeing that most books in this country deal with it. 
Indeed, it might’ not unfairly be said that the 
examination and valuation of a mineral property 
are two entirely separate problems, and might, 
without difficulty, be placed in the hands of two 
entirely different people. Examination, i.e., collection 
of data upon which a valuation must be based, 
demands the experience and skill of a well-trained 
mining engineer. ‘Valuation, on the other hand, given 
that the data have been correctly assembled, is a 
purely mathematical operation and can be carried 
out by any actuary, ‘or, indeed, anyone with a 
moderate knowledge of mathematics, even though 
he has no special knowledge of mining. The only 
matter that may be in doubt is, the question of the 
rate or rates of interest to be allowed, and here it 
is highly probable that the investor in the mineral 
property would have something to say; at least, 
he would be quite justified in saying that he would 
not put his money into anything that did not promise 
a minimum rate of interest. It is regrettable that 
practically one-fourth of the book is taken up by 
valuation tables, which are, to say the least of it, 
more likely to induce slovenly work than to be of 
any real use to the mineral valuer, especially as these 
tables only deal with round numbers, and, in many 
cases, only commence at 3 per cent. 

One of the great difficulties of the book is that 
none of the formule given are really adapted for 
logarithmic computation. If it were otherwise, a 
brief table of logarithms and Thoman’s logarithmic 
tables of annuities, &c. (such as may be found, for 
example, in the thirtieth edition of ‘‘ Inwood’s 
Tables ’’) would answer all purposes. Seeing that the 
determination of the data on which the valuation is 
based is an expensive operation, taking days or may 
be weeks to complete, whilst the calculations may be 
made, even in a complicated case, in a relatively 
few minutes, the saving by using these tables instead 
of a table of logarithms is surely negligible, whilst 
the fact of having at hand tables based on percentages 
which are only round numbers is apt to get the valuer 
into. careless habits. For example, a British valuer 
may consider that a reserve fund should be allowed 
to accumulate at the Government gilt-edged rate 
of 34 per cent., less, of course, income tax at. 5s. in 
the pound, which would make its true rate of accumu- 
lation 2§ per cent. This is just as easy to work out 
by logarithms as by a rate of 2 or 3 per cent., which 
is all that he would find in the book before us, and 
would have the advantage of being accurate. This 
may be taken as an example of the main complaint 
that may be brought against this book, namely, that 
the authors have not sufficiently realised that the 
valuation of mineral properties is a problem in 
probabilities, which may be solved by strictly mathe- 
matical processes, and not by the method of guess- 
work which the authors advocate, disguised under 
the name of “‘ judgment.” 


Arehitectural Acoustics. By VERN O. KNUDSEN, 
Ph.D. London: Chapman and Hall, Ltd. New 
York: John Wiley and Sons, Inc. Price 40s. net. 

Dr. KyupsEn’s lucid and well-reasoned study, 

covering as it does, the field of physical and physio- 

logical acoustics, fundamental principles and_ their 
applications to building design, should be welcomed 
by a large body of students of architecture. His 
views are based not only on an extensive acquaint- 
ance with the problems associated with the acoustics 
of public buildings throughout the world, but on con- 
siderable ‘practical experience of testing and verify- 
ing the correctness of the fundamental principles in 





connection with the design and -construction of 
numerous buildings, in whieh he has shown that the 
principal factors involved in designing acoustically 
perfect buildings are resonance, interference, and 
reverberation. The plea for further research and the 
co-ordination of the theoretical and practical aspects 
of ‘the subject is well sustained, and the importance 
of architectural acoustics a8 an adjunct in planning 
and buildirig operations is emphasised. The text is 
commendably free from those facile generalisations 
which lose most of their value because nobody knows 
how far they are applicable, and which too often form 
the whole content of discussions relating to problems 
of acoustics which arise in the designing of buildings. 

Largely owing to the classical studies of Sabine, 
Jaegar, and Buckingham, on the duration of audi- 
bility. of sound within rooms after the source has 
ceased, much progress has been effected, and theories 
which correlate the duration of audibility with the 
strength of the source and the nature of the room have 
been evolved. It is a*common observation that the 
defect of modern hard-surfaced debating chambers is 
the continued overlapping and confusion of successive 
sounds by excessive reverberation. The attempts 
made to correct this defect are based very largely on 
increasing the absorption power of the walls and 
wall-covering materials. Sabine made measurements 
of the reverberation times of rooms before modern 
electrical methods came to the aid of acoustics, but 
the subject attracted little attention. ‘Since the 
arrival of the amplifier, the subject has sprung to 
life in-every country, and accuracy has been intro- 
duced into our prescriptions of the optimum rever- 
beration value for speech, singing, and instrumental 
music respectively, and into buildings and rooms of 
various sizes. The acoustic data of some of the prin- 
cipal concert halls and debating chambers of the 
world have been determined and published, and 
empirical laws connecting the best reverberation 
values with the volumes of these buildings have been 
established. With the data now available, it is 
possible to plan and design buildings which will 
exhibit a predetermined reverberation time, and 
hence be of good acoustic quality. . 

Commencing with a brief introductory chapter, in 
which a historical account is given of the state of 
knowledge of the subject prior to the researches of 
Sabine and his co-workers, the author proceeds to 
discuss the nature of sound, including propagation, 
the physical. characteristics of a sound wave, and 
analytical expressions for a sound wave. Sources 
of sound for acoustical studies and measurements are 
considered in detail. .A short discussion is given of 
the problem of hearing, which still remains an un- 
finished and a bewildering subject, and a well-written 
chapter is devoted to a study of the physical charac- 
teristics of speech and music, which are the two 
principal forms of sound energy which concern the 
problem of architectural acoustics. 

The second section of the volume is by far the most 
important, and deals-with the fundamental principles 
and data in their present state of development and 
their application in the acoustic design of buildings. 
The theoretical aspects of reverberation, absorption, 
and methods of measurement are considered, as also 
are problems of sound amplification, the fundamental 
principles of sound which effect its control in buildings 
and the development of a working theory for deter- 
mining the acoustic design in architectural interiors, 
in which it is shown that the acoustical properties 
of speech rooms can be determined quantitatively 
from a consideration of such factors as size, shape, 
reverberation, and noise. The final section of the 
volume deals with specific problems of design which 
are likely to arise in representative types of buildings, 
and several of these are worked out in considerable 
detail. Acoustical problems of a special nature, such 
as arise in the design of radio broadcasting stations 
and sound-recording studios, are considered. The 
author advocates the use of reverberation charac- 
teristics based on equal time of decay for all fre- 
quency components in music and speech in preference 
to the analytical functions of the ear. Whilst the 
reader should gain from the theoretical chapters a 
full appreciation of the fundamental principles 
involved, he is nowhere hindered by highly mathe- 
matical treatment. The practical methods of investi- 
gation are described in clear terms. 
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Obituary. 


SIR ERNEST WILLIAM MOIR, 


WE have to record with great regret the death 
on Wednesday, June 14th, of Sir Ernest William 
Moir, Bt., in his seventy-secdnd year, following a 
long ilmess. As a civil engineer, Sir Ernest was 
identified during his lifetime with the execution 
of many great works of widely differing kinds, but it 
is perhaps in conijéction with sub-aqueous tunneling 
that his name will chiefly be associated. 

Ernest William Moir was born on June 9th, 1862. 
He received his education at University College 
School and at University College, London. Subse- 
quently he was apprenticed as an engineer to A. 
Chaplin and Co., Glasgow, and later became articled 
to R. Napier and Sons, shipbuilders, of the same 
city. At the conclusion of his training he joined 
the staff of Tanered, Arrol and Co., and was engaged 

‘on the construction of the Forth Bridge, the erection 

of the southern cantilever of which was placed in 
his charge. Thereafter, he was appointed by Sir 
Benjamin Baker to act as his resident engineer on 
the Hudson River (North) Tunnel, 
This tunnel,, begun by Mr. D. C. Haskin in 1874, 
had been stopped for lack of funds 
in 1888. Sir Benjamin Baker, at 
the request of certain English 
financiers interested in the project, 
investigated the possibility of com- 
pleting the work. His report 
was favourable, and, satisfactory 
arrangements having been made, 
a contract for the completion of 
the tunnel was placed with S. 
Pearson and Son, of London. 
Under Baker’s direction, Moir was 
entrusted with the design of a 
shield to enable the boring opera- 
tions to be continued. This shield, 
manufactured in Scotland, was 
erected early in 1890. Difficulties 
were encountered by reason of 
the soft nature of the ground 
under the Hudson, but within less 
than a year 2000ft. of the tunnel 
had been constructed. In 189], 
however, the work had again to 
be stopped because of a financial 
crisis. The tunnel was allowed to 
fill with water, but all steps possible 
were taken with a view to leaving 
the equipment in a condition ready 
for the .use of any succeeding 
contractor who might follow. Ten 
years later the tunnel was com- 
pleted with the aid of Moir’s 
shield. It was while engaged 
on the construction of the Hudson 
Tunnel that Moir introduced the 
first medical airlock for the treat- 
ment of men suffering from caisson 
sickness. 

Returning to England, Moir 
entered the service of 8. Pearson 
and Son, of which firm Sir Weet- 
man Pearson, afterwards Lord 
Cowdray, was then head. Of that 
firm he eventually became a 
director in 1900, and thenceforward 
he took a very active part in the 
execution of the numerous and 
important engineering contracts 
which were entrusted to it until 
Lord Cowdray’s death in 1927. 
One of the first works with which 
his new employment brought him 
into association was the construction of the Blackwall 
Tunnel beneath the Thames. He was entrusted with 
the design of the plant required for this work, and 
was generally responsible for the execution of the 
contract... The ‘difficulties which had to be faced 
were far greater than those which he had met beneath 
the Hudson, for at Blackwall the tunnel had.to be 
driven through gravel: with only 10ft. of material 
hetween it and the bed of the river. 

Between 1904 and 1909:he renewed his acquaint- 
anceship with tunnelling operations in the neigh- 
hourhood of New York. During those years he super- 
vised on Messrs. Pearson’s behalf the construction 
of four tunnels for the Pennsylvania Railroad running 
under the East River from the Manhattan to the 
Long Island side. Other works with which he was 
connected included the extension of the Surrey 
Commercial Dock on the Thames, the Great Northern. 
and City Railway, London, Seaham Harbour, the 
Admiralty Harbour at Dover, the South Extension 
of the Royal Albert Dock on the Thames, defence 
works at Dover for the Admiralty, and Valparaiso 
Harbour, The last-named works were of a remarkable 
nature. They included the construction of a break- 
water with a base about a mile and a-quarter wide 
in water having a depth of 185ft. 

One of the most difficult undertakings with which 
Sir Ernest Moir was connected deserves special 
mention. In May, 1923, Messrs. Pearson entered 
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into a contract for the construction of a reservoir 
in, the Silent. Valley, -Mourne - Mountains, 
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Down, for the supply of water to the city and district 
of Belfast. The work was to be carried out in strict 
accordance with the plans and specification prepared 
by the Water Commissioners’ engineer. Rapid 
progress was made at first, but in 1925 the contractors 
began to find difficulties in de-watering the ground 
to enable a trench to be cut for the construction 
of a concrete cut-off wall in the manner specified. 
Early in 1926 Messrs. Pearson were forced to inform 
the Commissioners that it was impossible to open 
the trench and execute the required work in accord- 
ance with the plans. The Commissioners would not 
aceept the view that the work was impossible, and 
insisted upon the contractors fulfilling the agreement 
which they had entered into. The dispute was referred 
to arbitration, and ultimately the existing. contract 
was annulled and a new agreement was entered into, 
under which the contractors agreed to carry out 
exploratory work in order to ascertain whether a 
trench could be excavated to a sufficient depth to 
enable the cut-off wall to be founded on solid rock. 
The embankment for the reservoir rests on a 
moraine in the lower part of the valley, the ground 
consisting of silt, running sand, gravel and boulders, 
many of the last-named being of immense size. 
Before the original contract was placed, ‘borings 
were made and indicated that underlying rock would 
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be-foundvat a depth of about .50ft.. below thé surface. 
These borings probably penetrated some of the 
large boulders, and not the rock, .for it was found by 
later borings that the rock surface was in places 
at least 180ft. below the ground level. An account 
of the manner in which thetrench was cut through 
the water-charged material: overlying the solid rock 
will be found in our issue of July 31st, 1931. It. is 
sufficient here to say that it involved. sinking a 
number of shafts in suecession under compressed 
air, each shaft being. used to. de-water the ground 
while the next. shaft was being’ sunk. The: shafts 
were sunk on the line of the required trench and 
eventually formed part of the excavation for’ the 
cut-off wall. By June, 1929, the last and deepest 
of the shafts had been completed. It was 211ft. 
in depth, and for the last 30ft. penetrated into the 
sound and solid. rock. The whole trench was com- 
pleted by October of the same year, and gave a good 
rock foundation for the cut-off wall right across the 
valley. The work had been not only difficult, but 
dangerous, but the precautionary measures taken 
by the contractors and the personal attention given 
to it by Sir Ernest Moir enabled it to be carried 
through without accident. or injury. With the 
placing of the concrete in the trench the difficulties 
of the contract ended. The embankment, about 
1500ft. long by 88ft. high at its deepest point, was 
duly completed, and the reservoir, capable of holding 
3000. million iiislan was opened on May 24th of 
this year. 





During the execution of this work, Lord Cowdray’s 
death occurred. It was his will that the contracting 
department of 8. Pearson and Son should cease 
operations after he had gone. Accordingly, in June, 
1930, the firm, at its request, was relieved from its 
agreement with the Water Commissioners. Sir 
Ernest Moir thereupon formed a new company— 
Sir Ernest W. Moir and Co., Ltd.—which was 
entrusted with the completion of the work. Sir 
Ernest had been in personal control of it from the 
beginning, and no delay or difficulty was caused by 
the change of contractors. 

Sir Ernest’s services to his country during the war 
were great and varied. Between 1915 and 1919 he 
served under four Ministers at the *Ministry of 
Munitions. In the early days of the conflict he was 
commissioned. by Mr. Lloyd George to report on the 
production of shells in France. Later he founded 
and was the first Controller of the Munitions Inven- 
tions Department. In 1916 he was sent to New York 
as Chief of the Ministry of Munitions Branch in the 
United States. Returning to this country he was 
appointed Director-General of American Supplies. 
Among his other war-time responsibilities he was 
charged with the duty of purchasing rails and rolling 








stock for the different fronts, and was President 
of the Inter-Allied Non-Ferrous Materials Committee. 
At a later date he acted as Chair- 
man of the British Transport 
Liquidation Committee, and in 
1924 he was appointed Chairman 
of the Ministry of Health’s Com- 
mittee on New Methods of House 
Building. For his war services 
he was created a baronet in 1916, 
and an Officer’ of the Legion of 
Honour in 1919. He was a member 
of the Institution of Civil Engineers 
and of the American Society of 
Civil. Engineers, and a Fellow of 
University College, London. 


L. A. LEGROS. 

WHILST returning from posting a 
letter on Thursday last, June 15th, 
Mr. L. A. Legros. was. knocked 
down by a car and so seriously 
injured that he died on Friday 
morning.. Amongst engineers on 
both sides of the Channel, his tragic 
death will be greatly deplored, and 
they will desire to join us in expres- 
sions of deep sympathy with his 
relatives. 

Lucien Alphonse Legros was the 
son of the celebrated artist and 
engraver, who was for some years 
Director of the Slade School. He 
was born in 1865, and was a 
student, both at University College 
and the City and Guilds Institute. 
In. 1889 he secured a Whitworth 
award. His practical training was 
received as an apprentice with 
Hunter and English, as an improver 
with the London and South. 
Western Railway, and as a journey- 
man with Hick, Hargreaves and 
Co. Throughout his subsequent 
career he remained true to this early 
education, and he was known to 
scores of engineers as a mechanician 
of exceptional knowledge and 
talent. He combined with his 
intimacy with workshop: practice 
and the nature of mechanisms, a 
love—possibly inherited from his 
French ancestors —of ~ precise 
analysis of mechanical movements. After several 
appointments, amongst which his connéetion for 
a couple of years with Sir Alexander Kennedy 
must be mentioned, an: admirable field for his 
peculiar knowledge presented’ itself in the intri- 
cacies of the Wicks type-setting and: casting 
machine, which owed its mechanical development to 
him. There was nothing he did not know about 
machines of that kind, and for an exhaustive paper 
on them: which he read many years ago*before the 
Institution of Mechanical Engineers he was awarded 
@ Hawksley Medal. 

Fate and, his own inclinations drew kan into 
the motor car business. He was appointed engineer 
to the Gas Traction: Company, and supervised the 
building of vehicles in England and the construction 
of tramways at home and abroad. Subsequently, 
this connection with problems of transport caused 
him to take up the manufacture of the Iris motor car. 
In 1911-12 he was President of the Institution of 
Automobile Engineers ; during two years of the War 
he was Acting President ; and in 1916-17 President 
for the second time, He was a member of the 
Société des Ingenieurs Civils de France, and for a 
paper on military caterpillar tractors was awarded 
the Alean Medal. He was instrumental in the forma- 
tion of the English branch of that Society, and served 
on many technical committees and boards of one 
kind and another, amongst which must be mentioned 
the Council of the Institution of Mechanical Engi- 
neers, During the War he was Assistant Consulting 
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Engineer to the Admiralty Landship Committee, 
worked with the Munitions Inventions Department, 
and was Chief Dilution Officer (Aircraft) to the 
.Ministry of Munitions. 

This bare list of Mr. Legros’ varied occupations and 
vocations may give some idea of his versatility, but 
only those who were familiar with him could appre- 
ciate the delight he took in problems of mechanism 
and mechanical movements, and the skill with which 
he analysed them, and his readiness to,.see the 





humorous side of his own and other people’s mistakes. 
His . thoroughness was something to marvel at, 
as.all who study his papers to the institutions 
or the monumental book on ‘“ Typographical 
Printing Surfaces ’’—-which he wrote in collabora- 
tion with Mr. J. C. Grant—may judge for them- 
selves. He was a constant attendant at the 
meetings of professional bodies, and his familiar figure 
and his reminiscences of technical experiences will be 
missed and regretted by a very large body of engineers. 











The ‘Engineering Features of a Pageant. 
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HE Greenwich Night Pageant, the first perform- 
4 ance of which was presented at the Royal Naval 
College last Friday, June 16th, owes its suecess very 
largely to the organising ability of Vice-Admiral 
Barry Domvile, C.B., C.M.G., the President of the 
College, and to the enthusiasm and diligent research 
of Mr. Arthur Bryant, the producer. To the actual 
performers, numbering about 2500, who are seen or 
heard by. the spectators, more than passing praise is 
due for the manner in which they have learned and 
in which they execute their multifarious and, in some 
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from éach other on both sides of the main road by 
wide grass courts. In the principal of these courts on 
the river side a grand stand has been erected. The 
court opposite lies at a somewhat higher level, and 
is reached from the road by two flights of steps. It 
forms an almost ideal natural stage. It is flanked 
on each side by the colonnaded college buildings—one 
being the celebrated ‘“ painted hall” containing the 
Nelson relics—and from between the columns the per- 
formers can make their entries and exits at any desired 
point depthwise of the stage. Wren’s colonnades 
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DIAGRAM OF THE GRAND STAND AND STAGE AT GREENWICH 


cases, exacting parts. It is not, however, our inten- 
tion to describe the Pageant as such, but to take our 
readers behind the scenes, and to show them some- 
thing of its engineering features. Without the aid of 
the engineer on a generous scale, the presentation of 
the Pageant would have been impossible. 


The engineer’s share in the production of the show 
is chiefly concerned with two of its main features, 
one obvious to all the spectators, and the other care- 
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not only provide natural and becoming ‘ wings 
to the stage, but- permit the stage to be most effec- 
tively lit by equipment concealed behind the columns. 
Additional lighting. is provided by footlights along 
the front of the grand stand, by means of which the 
roadway. and the steps leading to the stage are 
illuminated. 

At the back of the stage, completely filling the space 
between the two colonnaded. buildings, a screen, 120ft. 
wide and 33ft. high, has been erected. It is composed 
of three-ply boats, painted white, and hung on a 





system is installed for the purpose of casting shadows 
of ships and other objects on the screen. 

Not a few people must wonder why those respon. 
sible for the staging of the Pageant have turned their 
backs on the Thames. The court on which the grand 
stand has been built is completely open at its lower 
end to the river, the shore of which at this point, on 
the college side, is unencumbered by buildings of any 
kind. Real ships floating in real water would doubt- 
lessly have afforded much opportunity for artistic 
display. There were, however, many reasons against 
making the Thames a part of the stage scenery. The 
background provided hy the works and buildings on 
the other side of the river would hardly have been 
deemed artistic. No assurance could be given that 
while Drake was landing from the ‘‘ Golden Hind ” 
some liner, tug, or tramp steamer would not sail into 
the picture, to the mortification of all concerned. 
Above all, the changing state of the tide from night 
to night would, for a certainty, have interfered with 
the performance. However carefully drilled, the 
bargees entrusted with the task of bringing King 
George I. alongside at the exact instant demanded 
by the producer might quite easily have been three 
minutes late or early according as they were retarded 
or assisted by the tide. 

What the Pageant has lost by turning its face 
inwards it has undoubtedly more than regained by 
the effects which it has been found possible to produce 
by means of the screen and lantern. Here the engi- 
neer has played his most noteworthy “‘ behind-the. 
scenes ’’ part. Credit for the invention of the shadow- 
graph goes to Dr. B. P. Haigh, Professor of Applied 
Mechanics at the College, and for many details con- 
nected with its development to Mr. T. 8. Robertson, 
lecturer in the same department. 


THE SHADOWGRAPH. 


In one of the accompanying engravings we illus- 
trate the screen and the ground between it and the 
sea wall. Towards the left the framework of the jetty 
is visible with the are lamp on the ground beneath it. 
The lamp has a hood which can be quickly lowered to 
‘black out ’’ a scene. Immediately in front of the 
lamp grooves are provided in a pair of wooden 
stretchers running between the end posts of the jetty. 
Into these grooves transparent slides formed of non- — 
inflammable celluloid are inserted The slide may 
represent a still-life scene for the purpose of providing 
a background on the screen against which the actors 
on the sea wall or in front of it perform their parts. 
Alternatively the slide may represent merely sea and 
sky with the horizon at such a height that it is visible 
above the top of the sea wall from all points on the 
grand stand. Presently the shadow of a ship appears 
towards the right of the screen and moves over towards 
the left, the image increasing in size as it moves, thus 
representing a ship approaching the sea wall on a 
diagonal course. This effect is obtained by means of 
silhouette ship models cut from plywood and mounted 
on a railway running in front of the lantern. In 
plan the railway is inclined to the plane of the screen, 
the right-hand end being nearest to it. The distances 
and dimensions are such that when the model is at 
the right-hand end of the railway its image on the 
screen is magnified in the ratio of 4to 1. At the left- 
hand end the image magnifies the modei in the ratio 





8tol. In our engraving two models are shown on 





ee rire a: 
patti tT | 


THE TEMPORARY@GRAND STAND, 


fully hidden from them. The first of these features 
is the grand stand on which the spectators are accom- 
modated. The other is the shadowgraph by means 
of which items of the action are presented or a back- 
ground created for the performance of the living 
players. 

The accompanying diagram will enable the reader 
to understand the general arrangements made for the 
presentation of the Pageant. The Royal Naval 
College stands on thé right bank of the Thames. Its 
various buildings are divided by a main road running 
more or less parallel with the river, and are separated 





ROYAL NAVAL COLLEGE, GREENWICH, 


tubular steel framework stayed in the rear by wire 
ropes. About 70ft. in front of the screen a dummy “‘sea- 
wall,” 6ft. or so high, extends across the width of 
the court. A flight of steps at the centre of this wall 
on the spectators’ side permits the players to ascend 
to or descend from a wooden “ jetty,” projecting 
from the wall rearwards. Steps, hidden from the 
spectators, enable the performers to ascend on to the 
jetty from the space between the screen and the sea- 
wall—-as, for example, when representing the dis- 
embarkation of Drake and his: men at Greenwich. 





Beneath the jetty a plain arc lamp without an optical 


NEARLY COMPLETED 


the railway, that towards the right being of the 
‘“* Great Eastern,” a vessel famous in local as well as 
in national history. The models are supported on 
wooden frames which rest on a pair of wooden rails. 
Movement is imparted to them by an endless helt 
to which wooden blocks are attached at intervals. 
The belt passes round pulleys lying between the rails 
at each end. The right-hand pulley is driven from a 
small variable-speed electric motor through a helt 
and worm reduction gear. When required, the model 
is placed on the rails at the right-hand end and 
begins to move as soon as a block on the belt makes 
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contact with the frame on which the model is mounted. 
\ succession of models at regular or irregular intervals 

-to represent, for example, the Grand Fleet—can be 
made to pass in front of the lantern. As they arrive 
at the left-hand end of the railway they are lifted off. 
At either end the images of the models and of the 


THE 


operators attending to them are beyond the range of 
the screen and of the field ef illumination of the arc 
lamp. 

The models are not full-view elevations, but are 
cut in perspective, as is necessary if they are correctly 
to represent ships approaching diagonally. Ideally, 
the railway might have been arranged in plan 
as the are of a circle, with the object of representing 
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was selected in order to avoid these complications, 

Two mathematical requirements which must be 
fulfilled for the satisfactory projection, of the shadows 
on the screen may be noted. In the first place, while 
the motion of the model as seen in-plan must be 
inclined to the plane of the screen, the model must. be 
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tinted irregularly with light and dark patches. The 
lower portion of the model hull is perforated with 
holes of various shapes. The effect of these. holes 
passing across the patchwork of the background 
is to produce a very realistic impression of waves 
in the vicinity of the ship. 


SHADOWGRAPH SCREEN AND THE SHIP -MODEL RAILWAY 


mounted on its supporting frame with its plane 
parallel with the plane of the screen. Secondly, the 
rails must not only be inclined in plan to the plane 
of the screen, but in elevation must slope downwards 
towards the ground from the right to the left-hand 
end. i 

The movement of a ship’s shadow across a still 
background representing sea and sky would have 


-s 





~ 


lew, 
Nie | 


i Nee 
RN 





i“ 


: we — 


The ship silhouettes were cut by the South Metro- 
politan Gas Company to designs produced: by Mrs 
Bryant, Messrs. R. P. Aggett, W. J. Harry and other 
artists, working to the ideas of the producer. 

In addition to projecting the shadows of ships, the 
shadowgraph equipment is employed to throw on the 
screen by means of stencil slides captions and other 
interjected matter of a programme nature. It is 
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THE TUBULAR SCAFFOLDING BASE-WORK OF THE GRAND STAND 


the approach and withdrawal of the ships as seen on| something wanting if no provision were made to 
the screen. To be realistic, however, some means | represent the waves made in the water by the passage 


also used in other ways for the performance of certain 
scenes. We will give three examples which illustrate 


would have had to be devised to alter the angle of| of the ship through it. To achieve this end, resort | the possibilities of the system. 
perspective of the models as they passed across the | has been made to an expedient already adopted in 


railway, and also to trim the sails of sailing ship} other somewhat similar connections, in which it is 


One scene represents the landing of Drake from the 
‘Golden Hind.” The image of the ship is thrown 


models to correspond with the implied alteration of} desired to depict a moving fluid. The sea portion| on the screen. The model in this case is, however, 


the ships’ courses. A straight-line railway, imply-| of the sea-and-sky slide, which provides the back- 
ing a constant direction ofthe ships’ courses,! ground on which the ships’ shadows are cast, is 


not a silhouette, but is of celluloid coloured with 
transparent dyes and mounted for stiffness on. a 
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framework of wire. The ship approaches the sea 
wall in the usual way. A “ black out ” then occurs. 
During the few seconds which ensue the model is 
removed from the railway, and in its place a slide 
is inserted in front of the lamp. This slide depicts 
the ‘* Golden Hind ” after she has swung to anchor, 
much closer in. Against this still background oars 
appear above the sea wall and the boat party is 
seen ascending on to the jetty from the sea side to 
be received’ by Queen Elizabeth and her attendants 
already assembled to welcome them. 

In another scene we witness the lighting of a bon- 
fire to celebrate the defeat of the Spanish Armada. 
The basis of the bonfire is provided by several 
bundles of pea sticks, which are piled in front of the 
are lamp during a black-out period. The bundles 
are assembled over an electric hot plate, on to which 
water is thrown. The sticks, the rising steam, and 
a red screen in front of the lamp give as realistic a 
representation of a bonfire on the screen as it is 
possible to obtain, even although resort were made to 
actual fire. 

We have some hesitation in recording the details 
of our third example, for a knowledge of the manner 
in which the scene is produced must go a long way 
towards destroying its dramatic effect. As, however, 
the Pageant has but, to-night and to-morrow night to 
run, we will risk spoiling the show for a few of our 
readers. The epilogue depicts the glories and horrors 
of war. In one scene the shadows of the troops going 





in the rear portion. A roof sloping in ‘the reverse 
direction also extends:over the rearmost séats of the 
second portion ‘of the stand. Altogether covered 
accommodation is provided for 3200 spectators. The 
highest point of the second roof is 60ft. above the 
ground. F 

In designing the stand Professor Haigh assumed 
that a spectator sitting on any ofthe seats would be 
able to look between heads.of the tavo, spectators 
immediately in, fpenéofhim, but wouldshave to look 
over the top of the: Bf the spectator in the second 
row beyond him. Jt was desirable. that the line of 
vision from any sp r’s eyes over the top. of the 
head of the spectator immediately in front of him two 
rows ahead should.intercept the plane of the stage at 
a constant angle no matter at what level on the stand 
the spectator’s seat might be. To fulfil this require- 
ment, as ean easily be proved, the floor of the stand 
should as seen in elevation conform to the shape of an 
equiangular—or logarithmic—spiral. The division 
of the stand into two portions and the differenee in 
the slopes of the floors of these two portions is an 
approximation to the fulfilment of this requirement. 

After erection the stand was subjected to tests. 
These tests were carried out by Mr. F. W. Thorne, 
Lecturer in Applied Mechanics at the College. They 
consisted of measuring the compression produced in 
the tubes acting as columns under a dynamic Joad 
applied to the deck. The instrument used for the 
purpose was a standard’ Cambridge, Collins type, 





Newcomen Society. 


SuMMER MEETING IN CORNWALL. 


For a decade at least the Newcomen Society has had in 
prospect a Summer Meeting in the Duchy, that cradle of 
mining and engineering practice, but the distance was 
considered to be a drawback. However, the fact that 
the Centenary Commemoration of the death of Richard 
Trevithick, the greatest engineer Cornwall has pro. 
duced, occurs this decided the Society to wait 
no longer. As if to falsify the forebodings, the party was 
the largest that has yet assembled at any summer meeting. 

Falmouth was chosen as the headquarters, not only 
because of its accessibility to the areas to be visited, but 
also, because of its natural attractions. Members and 
friends arrived in. the town on Tuesday evening, June 
13th, and were accorded a civic welcome by his Worshi) 
the Mayor, Alderman J, Harris, J.P.; the Deputy Mayor ; 
Councillor W. Reep, 0,B.E., and other members of the 
Council, Im his reply to the Mayor’s address, the Pre- 
sident of the Society, Mr; H. W. Dickinson, laid stress on 
the help that municipalities should give in the preserva- 
tion of matters relating to engineering history, in addition 
to topography and archeology. In the Municipal Building 
where: the reception took place a special exhibition of 
objects connected with Cornish engmeers and engineering 
had been arranged by. Mr. W. Tregoning Hooper, borough 
librarian, who had acte@l as local honorary secretary. 

On Wednesday, the I4th, a visit was paid to the 
Gwennap and St. Agnes mining districts, where many 
important historical events, such as the introduction of 








THE STAGE AS SEEN FROM THE GRAND STAND 


lightheartedly to France in 1914 are seen on the 
screen. Later, we see them in the grip of fate. A 
gigantic hand clutches at them and pursues them 
across the screen. It seizes one of them, and, break- 
ing him between its fingers, flings him aside. The 
living actors perform their parts about midway 
between the lamp and the screen, The huge hand of 
Fate is the image of an operator’s hand held close 
to the lamp. “At the correct instant it picks up a 
wooden doll and casts it away. 

The invention of the shadowgraph as employed for 
the Pageant is covered by patent application No. 
15300/33, in Professor Haigh’s name. 


THE GRAND STAND, 


The Grand Stand is stated to be the largest tem- 
porary structure of its class ever erected. It has a 
seating capacity for 11,600 people and covers an area 
of 280ft.' by. 210ft. It is composed of timber flooring 
and seats supported on a tubular steel scaffolding 
framework. It was erected by Scaffolding (Great 
Britain), Ltd., Professor Haigh acting as civil engi- 
neer responsible for its design. : 

From one of the accompanying engravings an 
excellent impression of the sub-structure will be 
obtained. The tubes, of high-tensile steel, are weld- 
less and are 2in. in diameter. They are fixed together 
by clamps in the now familiar manner. The tubes 
which act as columns are spaced 6ft. apart in the 
direction of the depth of the stand and 4ft. 9in. in 
the direction of its length. Sockets applied to their 
feet rest on timber baulks laid on the grass of the 
court. The structure is stayed by diagonal bracing 
in both directions, At intervals the diagonal bracing 
between the columns is omitted up to the height of a 
man above the ground. Thereby passages are formed 
to wooden stairways in the interior of the structure 
which gives access to. the seating accommodation 
on the deck at a number of convenient points. 

In elevation, as our diagram indicates, the stand is 
in two sections. From the front, where it is 2ft. high, 
the deck slopes upwards over a horizontal distance of 
about 170ft. It then rises sharply to a new level and 
slopes upwards and backwards at a somewhat greater 
inclination until at the extreme rear it reaches a 
height of 45ft. above the ground. The rear rows of 
seats of the front portion are protected by 2 galva- 
nised iron roof, the top of which projects 2ft. above 
the level of the floor at the front of the second 
portion. This roof is sloped downwards at the same 
inclination as the floor of the front portion of the 
stand and does not obstruct the view of anyone sitting 








strain recorder in which variations of strain are 
recorded on a strip of celluloid and are subsequently 
optically magnified. The recorder was attached to 
one of the vertical posts. It was found that when a 
single man of average weight jumped on the deck 
directly over the post to whieh the recorder was 
attached a compressive stress of about 2000 Ib. was 
indicated. A blow applied at the same spot by means 
of a hand hammer gave nearly the same figure. Finally 
a group of about fifty sub-lieutenants was marshalled 
as closely as possible over an area of the deck sup- 
ported by 12 of the tubular-columns. On the word 
of command the officers marked time heavily on the 
deck, increasing their pace gradually. In subsequent 
tests all sprang simultaneously into the air and 
dropped back on the deck. “Again it was found 
that the recorder indicated @ stress in the post 
to which it was attached of about 2000 Ib. These 
results are somewhat curious, but may be partly 
accounted for by the fact that the stand rests on a 
grass court, the surface of which is of a definitely 
elastic nature. No doubt, too, the fact that while 
the sub-lieutenants may have jumped simultaneously, 
they could not have alighted on the deck uniformly 
at precisely the same instant also has a bearing on the 
figures recorded. Other instruments have been used 
to measure the elastic stiffness of the stand in its 
resistance to lateral displacement in surging under 
test and full-load service conditions. The tests are 
held to establish the safety ‘of the stand beyond 
doubt as regards dynamic loading. 

It is understood that the contract price covering 
the erection and subsequent removal of the stand and 
the sereen was £4200. 
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Four reetifier sets are being built by Brown Boveri 
and Co. for two large works in Russia—Tscheljabinsk 
and Wladikawkaz—which are being erected to produce 
zine electrically. The rectifiers will have controlled 
grids and are intended to supply the zinc electrolytic cells. 
They form pairs, each of 5175 kilowatts capacity at 9000 
ampéres and 475-575 volts. Each set is combined with 
a special auto-transformer, which not only regulates the 
D.C. voltage, but also permits of compensating voltage 
adjustments on the primary side within a range of plus 
or minus 5 per cent. On the high-voltage side, each set 
is to be equipped with a three-pole motor-operated oil 
circuit breaker and an over-current relay. The step 
switch on the auto-transformer gives sixty steps, and is 
to be remote-driven from the switchboard. On the D.C. 
side, each rectifier will be protected by a high-speed 
breaker. 





VIEW OF THE SHADOWGRAPH SCREEN 


the Newcomen and of the Watt steam engines, took place. 
A stop was made en route at St. Gluvias Church, Penryn, 
where, by permission of the vicar, the Rev. E. H. Shore, 
who had brought a guard of honour of school children, a 
wreath was deposited on the tomb of Jonathan Horn- 
blower, inventor of the compound ine, in the name of 
Mrs. Hornblower Shields, a descendant. The tomb is 
surmounted by a copper urn, believed to be the handi- 
work of Hornblower himself, and this had been re- 
conditioned by the good offices of the Falmouth Docks 
and Engineering Company. 

The next stop was at Perran Foundry, established in 
1792, foremost of Cornwall’s engineering works and a 
training ground of men who went all over the world. 
The establishment was closed in 1879. 

The coaches then crossed the Carnon valley, which drains 
the Gwennap area. Here Mr, Maurice Gregory (member) 
briefly described the tin streaming carried on in the 
alluvial flats from perhaps 2000 years ago onwards, and 
the recovery of tin from the overlying tailings brought 
down subsequently from the mines silting up the stream. 
At Bissoe Mr. Gregory pointed out the mouth of the 
County Adit, — the greatest engineering feat in 
Cornwall, extending for a length of 40 miles, and draining 
an area of 30 square miles. 

Just a peep was permitted at Cosgarne House, the resi- 
dence of James Watt and Matthew Boulton during the 
period 1781 to 1800, while they were introducing their 

ved engine. 

United Mines were then traversed ; some of the 
important engine houses were pointed out—now, alas, 
empty shells—and somewhat of their history gleaned. 
The great event of the morning was the visit to Great 
Wheal Busy, or Chacewater, by permission of Lord Fal- 
mouth. Here Mr. Arthur Rowe, mineral agent to the 
Tregothnan estate, read a short paper on the history of 
the engines of Newcomen, Smeaton, Watt, and Horn- 
blower, down to the existing Perran Foundry 85in. engine, 
1872, that have successively occupied sites on this mine. 

Wheal Music was then visited, one of the few examples 
in Cornwall where the mineral lodes were so disseminated 
that the whole rock had to be taken out by o working, 
known as “ stock work.” On the way to lunch at St. 
Agnes the party saw some of the coast scenery. 

In the afternoon the chief visit was to East Pool, where 
on the Wheal Agar section Captain W. Taylor showed the 
90in. Cornish pumping engine, by Harvey, of Hayle, 
1895, for the winding, crushing, and binning of the ore. 

In the evening at the Green Bank Hotel, the Annual 
Dinner was held, and was marked by an interesting paper 
with lantern illustrations by Captain Clarence V. Paull, on 
“‘ South Wheal Crofty : Past and Present ”—the mine to 
be visited the following day. The evening, both tech- 
nically and socially, was much enjoyed. 

The second day’s visit (Thursday) was to the Redruth 
and Camborne district. At the former town the party 
was met by Mr. William Michell, who acted as guide. 
Murdock’s house, where he carried out his experiments in 
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making coal gas, Trevithick’s house, where he lived imme- 
diately after his marriage in 1797, and Watts’ House at 
Plain-an-guarry, where he lived from 1777 to 1781, were 
visited in succession. A short run brought the party to 
Tregajorran, on the slopes of Carn Brea, where in a 
cottage on the site of the present Wesleyan Chapel, 
Trevithick, senior, lived, and the great engineer was born. 

The chief visit of the morning was to South Wheal 
Crofty, where Captain Paull and Mr. Joseph Blight, of 
the Cornish Institute of Engineers, met the party and 
showed’ the 80in. Grose engine, built at Copperhouse 
Foundry in 1854, the stamps, the frue vanners, the Buss 
tables, and the buddles used in concentrating the tin ore. 
The roasting of the concentrate to eliminate arsenic and 
the subsequent magnetic separation of iron and wolfram 
before marketable tin is obtained, was shown to the party. 

The party was honoured at lunch at Tyack’s Hotel, 
Camborne, by the presence of Canon J. Sims Carah, 
who has done so much for the preservation of Trevithick’s 
home at Penponds. After luncheon the President, assisted 
by the Canon, placed a wreath on the Trevithick statue at 
Camborne Cross. Later, at the home itself, the Canon 
gave the party much of its history and showed many of 
the treasures he had collected to furnish the house. 

A most interesting visit was to Roseworthy Hammer 
Mills, where Mr. T. E. Pool, the proprietor, gave the date 
of foundation as 1807; it was attached to Tucking Mill 
Foundry till 1910, when it came into the present hands. 
It is now the only one left in Cornwall. Cornish and 
Devon shovel of eight or more patterns—the close 
resemblance to the “ pelle”’ of Northern France was 
remarked—are made under tilt hammers worked by 
water wheels. The steeling of the flat bar, the forging to 
shape, the shearing, the welding of the socket, the grinding 
and tempering were watched with keen interest. 

The drive back to Falmouth through Helston, where 
a ‘Cornish tea’? was served, and the Helford River 
embraced some of the loveliest scenery in Cornwall. 
the evening a visit was paid to Falmouth Observatory 
by kind permission of the Royal Cornwall Polytechnic 
Society, where the party was received by Mr. and Mrs. 
Hooper. The history of the place was touched upon, 
and the work carried on there explained. An exhibit 
of books and an original Dip circle of Robert Were Fox 
were seen. A diversion that was greatly appreciated 
was an exhibition on the lawn of Cornish wrestling, when 
the chief points in the sport were exemplified. The sport 
in which Trevithick excelled is still much alive in the 
Duchy. 

The third day’s—Friday’s—visit was to the St. Austell 
china clay district. The party drove through Truro direct 
to Roche, where there is a striking extrusion of the granitic 
mass in this region. Here W. K. Andrew, who acted as 
guide, met the party, and explained the genesis of china clay 
by the decomposition of the felspar. Goonbarrow, an 
open working of 300ft. deep, was first visited by permission 
of Messrs. English Clays, Lovering Pochin and Co., the 
managing director of which, Mr. A. Keay, and the manager, 
Mr. A. Davies, had taken great interest in arranging the 
visit. Around Goonbarrow four Cornish pumping or 
rotative engines were shown, each exhibiting some detail 
of interest, into which lack of space does not permit us 
to enter. Great interest was excited by the system of 
power transmission over considerable distances by round 
rods, the direction of which, horizontally or vertically, 
was changed by bell cranks or dolly wheels, the system 
formerly largely used on Cornish mines, but now obsoles- 
cent, so much so that had the visit been delayed till next 
year, probably all the transmission would have disappeared 
before the advance of electrical transmission from the grid. 

For luncheon the party drove to Fowey, merely that 
they might see its beauties, and were amply rewarded. 

In the afternoon Carpalla Works were visited by per- 
mission of Messrs. Spicers. The Cornish engine there was 
seen, but of greatest interest were the hydraulic sluicing 
method used for winning the clay from the entangling 
refuse by repeated washing, and the classification of the 
clay by settlement in successive tanks. 

The Bloomdale China Clay Company gave permission 
to see its engine, and Lord Falmouth allowed the party 
to see the Goonwean engine. It may truly be said that 
even the most enthusiastic of the party had for once a 
fill of steam engines, Mr. Davies very thoughtfully invited 
the tired party to a Cornish tea at Nanpean Farm, and 
this surprise—for such it was—proved most welcome. 
Time did not serve to visit Treviscoe, where a ‘ flat rod ”’ 
transmission over half a mile long works a pump from a 
water wheel. 

_ In the evening a second visit was paid to the Exhibition 
in the Library, where the party was met by the Chairman 
and other members of the Library Committee. 

The meeting was favoured by beautiful weather through- 
out, and everyone enjoyed it. 








An Improved Arc Welding 
Generator. 


AN are welding generator recently brought to our 
notice by Pooley and Austin, of 34, Broadway, West- 
minster, the London agents for Maudsley’s, Ltd., of 
Dursley, differs from the usual are welding machines in 
that it generates at a voltage only slightly in excess of 
that required between the electrode and work, and that the 
extra voltage for striking the are is obtained by a new and 
patented method. While multi-operator sets are usually 
built to give 60 or 100-110 volts continuously for the 
purpose of striking the arc, and the pressure is reduced 
by means of resistances to 25-30 volts for welding, in the 
case of the machine under consideration the resistances 
and consequently the losses they involve are eliminated, 
with the result that the size of the motor and generator is 
reduced. The complete machine, known as the “ A.D.C. 
Welder,” is shown in Fig. 1, while Fig. 2 is a diagram of 
connections. From the latter it will be perceived that, in 
addition to the usual commutator, the compound-wound 
generator G is provided with slip rings S R, which supply 
a small alternating current to the primary windings of 
transformer reactances T R, which, when the arc is being 
struck, add an A.C. voltage to the D.C. generator voltage. 
But as soon as welding begins the alternating current is 


cut off by means of magnetically operated contactors C, 
and the pressure drops to the requisite value. If for any 
teason the are is broken, the alternating current circuit is 
immediately re-established, and the full striking voltage 
is again. set up between the electrode and the work. 
Apart from the welder’s small adjustable resistances, 
indicated at W R, there are no other resistances, and the 
losses are consequently low. 

Although the scheme was originally intended for multi- 
operator sets, experience is’ said to have shown that it 
ean be employed with advantege in connection with single- 
operator work, and gives better results than those 
obtained with the drooping characteristic type of machine. 
The current regulation is claimed. to. be simpler and more 
efficient, and there is no need for the welder to leave his 
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FiG. 1—THE A.D.C. WELDER 


work in order to make adjustments. Moreover, the range 
of current is not limited, and welding can be carried out 
at long distances away from the machine. In one case, 
we are told, a two-operator set supplied current to men 
working over half a mile from the set. 

Two or more circuits can be connected together so as to 
increase the normal current supplied. A two-operator 
set normally supplying each operator with 50 co 200 
ampéres, can easily be connected to supply one operator 
with 100 to 400 ampéres. Another feature to which the 
makers call attention is that, if owing to the diversity 
factor of the load, the generator should be found to be 
lightly loaded, additional transformer reactance coils can 
be provided to enable the number of operators to be 
increased. The portable regulators marked W R on the 


Striking Voltage 














' ' 
' ' 
“papa pe coat ats w= \alads @o Vial — 
| | 
| ' : 
| 
| |__Generator Voltage ; 
’ , Toe ed fer ee 
Sy Seohvacerd 84 oes Se ee 
op ae, tt Pre ae a 
Pat poppe oth a te 
hi: Gibroggt 50's Kevegs AL fire 
. x : : Pt 
Idle i Welding } Idle 


Shetch to Hiustrate the Action of the A.D.C. Welding System 


aoe 

















WHA 


Work 
No, 1 Operator 





No. 2 Operator 


o ad 


@. Welding Generator with Slip Rings SR. 
C. Magnetically Operated Contactor. 








TR. Combined Transformer Reaetance. 
WR. Adjustable Welder’s Resistance. 
E. Welding Electrode. 


“THe Encineee” 


FIG. 2—DIAGRAM OF CONNECTIONS 


diagram of connections are supplied to give any range 
of current. A three-operator set, for example, may be 
made to supply two men doing light work, and a third 
engaged on heavy work. As each circuit is provided with 
its own contactor switch, each operator is entirely inde- 
pendent of the others drawing current from the same 
machine. The scheme is said to make welding so easy 
that a high degree of skill on the part of the operators is 
unnecessary ; in fact, we are informed that in one case 
@ man who had never done any kind of welding before 
was able to carry out perfectly satisfactory work after 
twenty minutes’ practice. Owing to the smoothness of 
the are, it is claimed to be possible to use a higher current 
than usual for each electrode, and thus to increase the 
speed of welding without detriment to the work. The 
set can be used with any make of covered electrode or 
with bare wire, and is particularly suitable for welding thin 
metal. Owing to the localised heat of the arc, distortion 
of the metal is claimed to be eliminated. For work of this 








nature, special covered electrodes, much smaller than 






usual, are employed, and, judging from a demonstration 
of thin metal welding which we recently witnessed, the 
welds are in every way satisfactory. 

With multi-operator sets, it is improbable that all the 
operators will be idle, or will be drawing full current at 
the same time, and the machine can be designed for the 
average load, which can be supplied with good efficiency. 
In any case, the no-load losses of the single generator will, 
of course, be less than those of a number of single-operator 
machines. 








Internal Spline Honing Machine. 

Hanp stoning of the sides of internal splines in members 
which are hardened after broaching is open to the objec- 
tions that it is a laborious and lengthy process, giving 
results that are not always as satisfactory as they might 
be. The machine illustrated, made by the Sunbeam Motor 
Car Company, Ltd., of Wolverhampton, and brought to 
our notiee by the firm of George H. Alexander Machinery, 
Ltd., of Birmingham, which holds the agency, has been 














SPLINE HONING MACHINE 


designed especially for the honing of the sides of internal 
splines. It consists of a column mounted upon a table. 
The mechanism for the reciprocating and oscillating 
movements is situated on the top of the column, a projec- 
tion from which also carries the top bearing of the spindle. 
Intermediate bearings for the spindle are carried on 
brackets able to slide on a vertical machined face on the 
column. The illustration shows clearly how the up and 
down motion is obtained from a lever. A fixture suitable 
for the work to be undertaken is attached to the table 
of the machine... It has an indexing mechanism, and is 
also capable of oscillation. This second movement 
is obtained from a cam on the cross shaft at the head 
of the colunin through a ball-ended lever and a vertical 
rod. The actual movement of the work-fixture is con- 
trolled by adjustable stops, and is operated by spring 
pressure so that there is a certain degree of latitude in the 
vertical shaft movement. 








AMERICAN LOCOMOTIVE DEVELOPMENTS, 


One of the chief changes in American railway operation 
in recent years has been the speeding up of goods trains, 
with resultant changes in locomotive characteristics. ° 
There is still a proportion of heavy or bulk freight handled 
by engines designed to haul maximum tonnage loads at 
relatively slow speeds, but in the past decade the average 
freight train speed has been increased nearly 50 per cent. 
This requires high starting tractive force, and also large 
boiler capacity to maintain high speed on long runs. 
Where weight per driving axle formerly averaged about 
43,000 Ib., it is now 60,000 Ib. to 65,000 Ib., while rear 
bogies or trailing axleg are required to avoid excessive 
loading of the driving axles with the big boilers. For 
both freight and passenger engines the horse-power per 
driving axle has been increased from 300 for freight 
and 400 for passenger engines to 1100 for freight 
and 1300 for passenger engines. The proportion of 
weight on drivers to total weight has decreased from 
75 per cent. to about 60 per cent., owing to the necessary 
use of bogies and trailing axles to keep driving axle loads 
within limits. Boiler pressures in the ordinary type of 
boiler on single-expansion engines are now from 300 lb. 
to 325 lb., and as the use of superheaters is now almost 
universal, with steam at 700 deg. to 800 deg. Fah., the 
water rate has dropped from 20 1b. to 16 lb. per I.H.P., 
and the coal rate from 4 Ib. to 2lb. per 1.H.P. Freight 
engines make as much as 10,000 miles in a month, where 
formerly 3000 miles was a good record, and make 100,000 
to 150,000 miles before going to the shops. Passenger 
engines make 20,000 miles in a month and 150,000 to 
200,000 miles before going to the shops. While much 
branch and local service is handled either by modern or 
old main line engines, there is evident economy in light 
engines of special design, but as yet the tank engine finds 











very little favour in America. 
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SIXTY YEARS AGO. 


SEVERAL items of historical interest are to be gathered 
from our issue of June 27th, 1873. An early example of 
the use of electricity for the illumination of a public 
building may first be noted. We find it recorded that in 
honour of the Shah of Persia’s visit the Albert Hall, on 
the 23rd of the month, was lit with five electric lamps by 
Messrs. Tilsley and Spiller. The lamps, with reflectors, 
were placed at equal intervals round the edge of the 
balcony, and each was connected with a battery of fifty 
Groves cells, situated on the roof of the building. In a 
report of the proceedings at a meeting of the Chemical 
Society, held on the 19th of the month, we observe that 
Mr. J. A. R. Newlands presented a ‘‘ Note on the Relation 
among the Atomic Weights,” in which he claimed priority 
in the discovery of “ certain relations between the atomic 
weights of the elements similar to that between the 
extremes of one or more octaves in music.’ From the 
remarks made by the President, Dr. Odling, it would 
appear that Newlands had submitted a paper on this 
subject in 1866, but the Society had not published it on 
the ground that it was of a purely theoretical nature, and 
likely to lead to correspondence of a controversial character. 
Newlands’ “‘ Law of Octaves”’ has to-day .a secure place 
in the history of the classification of the elements, but had 
the Chemical Society in 1866 been a little less bound by 
its rules, it is probable that a British rather than a Russian 
name (Mendeléef, 1869) would have survived in the place 
of honour associated with the periodic system. Binary 
vapour engines is the subject of our third historical note. 
In the issue named we published a short article by the 
late Professor Macquorn Rankine, in which their advan- 
tages were briefly enumerated. The use of two fluids in 
a heat engine was not at that date a novel proposal. 
In his article Rankine sought to revive interest in the 
subject by demonstrating the economy of space and power 
which binary fluid engines would, in his opinion, secure. 
All the serious difficulties connected with their construc- 
tion, he maintained, had been overcome. He was par- 
ticularly concerned with their use on ships, and con- 
sidered ether, chloroform, or carbon bisulphide as suitable 
substances to use as the second fluid, the first in each case 
being steam. Our last note is of railway interest, and relates 
to the provision of means for communication between the 
passengers, guard, and driver. It is difficult to-day to 
realise how much trouble, ingenuity, and controversy 
preceded the introduction of the existing plan, whereby 
@ passenger may stop a train by pulling a chain or handle. 
The development of the continuous brake may be said to 
have provided a solution to the problem, but sixty years 
ago the name of Westinghouse was just becoming known, 
and for p of communication on trains inventors 
were still seeking to provide some means of signalling from 
the compartments to the *s van and engine. In the 
issue of June 27th, 1873, we find reprinted a paper on 
‘“‘ Railway Train Intercommunication,” by Mr. 8S. A. 
Varley, which had been read before the Society of Engi- 
neers. Electrical signalling had appealed to the majority 
of the early inventors. Harrison’s mechanical system, 
making use of an external cord, after a four years’ test, 
had been found unsatisfactory, and was finally disapproved 
by the Board of Trade. Preece and Bidborough’s elec- 
trical system was tried with moderate success on the South- 
Western and Midland railways. Walker’s system (also 
electrical) was favoured by the South-Eastern. If, how- 
ever, we are to believe Mr. Varley, the only one which had 
proved itself satisfactory was the electrical system in- 
vented by himself and Mr. S. M. Martin, which had had 
the honour of being fitted to the Royal Train on the 
London and North-Western Railway. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 








EBONITE. 


No. 234. This, the third, edition of the B.S. Specifica- 
tion for Ebonite, shows some interesting. changes. as com- 
pared with the 1931 edition. In the first place, the use of 
‘* accelerators ’’ and loading materials is no longer pro- 
hibited, but excessive proportions of such substances are 

. prevented indirectly by the electrical tests. Consequently, 
although the composition of the ebonite is not now speci- 
fied, compliance with the tests ensures that the material 
is substantially composed of good quality raw rubber and 
sulphur. Some changes have been made in the per- 
missible impurities, mechanical strength, and electric 
strength. With regard to the latter, it is interesting to 
compare the relative electric strengths of various insu- 
lating materials as specified in the appropriate B.S. 
Specifications, as follows, the figures given being those for 
a proof test at ordinary temperatures (15-20 deg. Cent.) :-— 
Ebonite, 2000 volts per mil ; vulcanised fibre, 20 volts per 
mil; moulded materials, 200 volts per mil; varnished 
cloth, 700-800 volts per mil. Some modifications have 
been introduced in the technique of certain of the tests, 
notably the electric strength and power factor tests. 
Adjustments have also been made as regards the tolerances 
on dimensions. 








A Mera TrapEs’ GoLrine Sociery.—Mr. J. Watson Slack, 
Chairman, Board of Management, of the Royal Metal Trades’ 
Pension and Benevolent Society, writes to us that the Annual 
Golf Competition for the President’s Silver Challenge Cup, was 
held at Hendon on May 24th. To many of those present it was 
so enjoyable that it has been suggested that a Golfing Society 
to meet, say, twice a year, should be formed. Such a Society 
would form a common meeting ground for the many golfers 
in the Metal Trades, but to be successful a firm foundation of 
not less than a hundred members would be needed to make a 
start. He invites those interested to send their names to him 
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FOREWORD. 


Soon after the formation of the Research mal Stan- 
dardisation Committee of the Institution of Automobile 
Engineers, the problem of cylinder: and piston wear was 
chosen as the first and principal subject for research, being 
considered, not only the most pressing matter requiring 
investigation, but also the problem of widest interest to 
our Affiliated Manufacturers. 

For more than a year, therefore, the main resources of 
the Research Department have been devoted to this 
matter, and although the investigation is by no means 
complete, it is felt that conclusions of*sufficient interest 
have been reached to warrant the issue of an interim 
report. 

To indicate the magnitude of the problem set before us 
it need only be mentioned that cylinder and piston wear 
had been exercising the minds of manufacturers and users 
for many years and that the operation of millions of 
vehicles under various, but uncontrolled, conditions had 
failed to bring to light a satisfactory solution. It was felt, 
nevertheless, that there must be a large supply of informa- 
tion available for analysis, which would enable a decision 
to be reached as to the most suitable method of attacking 
the problem. This information has ‘been collected and 
summarised in Reports Nos. 6000.B. and 6200.B., which 
were compiled from data obtained, respectively, from the 
technical Press and from manufacturers and operators. 

Certain general conclusions emergedfrom these reports, 
namely, that cylinder wear was alleviated (1) by ensuring 
an early supply of lubricant to the cylinder walls ; (2) by 
keeping the lubricating film as free as possible from 
abrasive matter ; and (3) by modifying in certain ways the 
composition, heat treatment, &c., of the cylinder materials 
employed. Valuable as this information might be, how- 
ever, there was little doubt that further investigation was 
necessary, since, apart from the fact that conflicting views 
were put forward regarding the essential causes of cylinder 
wear, in no sense had a real remedy been found. For 
example, although it was generally supposed that cylinder 
wear occurred most rapidly when starting up, no con- 
clusive evidence on this point was forthcoming and, in 
addition, several alternative explanations were put 
forward to account for this high wear, e.g., deficiency of 
lubrication, dilution by petrol of the oil on the cylinder 
walls, &c. Finally, the fact that cylinder wear was still 
one of the most important causes of deterioration in engines 
was proof that no remedy had yet been found. 

The mass accumulation of figures having failed to point 
to a definite cause, it was decided to treat the matter as a 
research problem pure and simple, the primary aims of 
which should be to determine the essential conditions under 
which cylinder wear occurred, and it was considered that 
this course should be followed before any attempt was 
made to search for remedies. 

The procedure adopted, therefore, was to carry out 
series of tests on engines, introducing one at a time the 
various service conditions (e.g., dilution of oil, scanty 
lubrication, &c.), which it was considered might accelerate 
cylinder wear. It was considered that only by this process 
of elimination, and by a strict and judicious control of 
variables would it be possible, with the aid of but a few 
engines, to obtain an insight into a problem which, as 
stated above, the operation of millions of vehicles under 
uncontrolled conditions had failed to achieve. 

It will be appreciated that this kind of research neces- 
sarily takes a very considerable time, since before the 
conditions are found under which appreciable wear occurs, 
a hundred or more hours of running may necessary 
before wear measurements can be obtained upon which 
reliance can be placed, and these figures require checking 
by tests of similar duration. 

It may, I think, fairly be claimed that this work could 
only have been done in the comparatively undisturbed 
atmosphere of the Research Laboratories at Chiswick, 
free from a sometimes impatient commercial control 
anxious for results of immediate application. In so far 
as the work done is considered valuable, the results will 
justify the wisdom of the Committee in encouraging 
co-operative research. Finally, these conditions would 
have been of little avail without the organisation and staff 
taken over from the Research Association of British Motor 
and Allied Manufacturers as a going concern, under the 
efficient supervision of Mr. C. G. Williams, to whose never- 
failing keenness and perseverance throughout this work 
I am glad to have this opportunity of paying tribute. 

W. N. Dorr, 
Director of Research and Standardisation. 





THE REPORT. 
SUMMARY. 


The report opens with a description of the engines and 
measuring apparatus used and indications are given of the 
nature and “limits: of accuracy of the measurements. 
Experiments are next described in which the influence of 
certain conditions, popularly supposed to accelerate 
wear, were studied. It was found that dilution with 
petrol, even up to 90 per cent., did not produce accelerated 
wear except when the oil was contaminated with abrasive 
matter. Other experiments showed that, with cylinder 
wall temperatures of 125 deg. and 265.deg. Cent., and 
under steady i conditions, deficiency of oil was 
unlikely to be a factor of practical importance. It was 
also found that cylinder wear was practically independent 
of temperature over the same temperature range. Refer- 
ence is made to some preliminary experiments..on the 
effect of load and speed. Stopping and starting tests 
showed that, provided warming-up was sufficiently rapid, 
delayed lubrication and strangling the carburetter did 
not accelerate wear. 

Delayed warming-up, particularly if accompanied. by 
scanty lubrication, resulted in a marked increase in cylinder 
wear. It was concluded that low cylinder wall temperature 
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was the main cause of high wear, and this was confirmed 
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running conditions which showed a rapid rise in rate of 
wear below a cylinder wall temperature of 90 deg. Cent. 
Also, below this. temperature wear could be reduced by 
increasing the oil supply. The increase in wear at’ low 
temperatures is shown to be related to condensation on the 
cylinder walls of water from the products of combustion, 
and evidence is adduced which suggests that the effect of 
this water is to cause corrosion. It is pointed out that 
certain acids formed during combustion could accelerate 
this corrosion and some wear tests, in which hydrogen 
was used as a@ fuel so as to eliminate the possibility of 
forming certain of these acids, showed a large reduction 
in wear. The corrosion hypothesis was further supported 
by the results of some experiments in which cylinder and 
piston ring wear was reduced by the use of austenitic 
cast iron, which is a corrosion-resisting material. In 
addition, reference is:made to experiments on the effect of 
additions of oleic acid to the lubricant, and of upper 
cylinder lubricants to the petrol. 


APPARATUS. 

In undertaking these researches it was necessary, in the 
first place, to decide whether experiments should be 
carried out on single or multi-cylinder engines. Although 
it was realised that tests on multi-cylinder engines would 
enable four or six tests to be carried out simultaneously on 
a single test bed and would also reproduce more closely 
service conditions, it was decided that, for research pur- 
poses, it. was essential that cylinder wall lubrication, 
carburation, cylinder temperature, &c., should all be 
under control. In addition, it was considered that single- 
cylinder units would be easier to handle, dismantle and 
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measure, and would be cheaper to operate and replace 
It was ultimately decided that experiments should be 
carried out on a number of J.A.P. 500 c.c. single-cylinder 
units of 85:7 mm. bore and stroke, two types of engine 
being employed—(a) a dry sump side-valve engine, and 
(6) an-.overhead valve wet sump engine, In both cases 
lubricating oil was supplied through the crank shaft to the 
roller bearing big-end, simple arrangements being made 
to measure the rate of oil feed. In the case of the dry 
sump engines, the oil consumption was measured by the 
fall in level in the graduated supply tank. Two of the 
engines were coupled to electric dynamometers and two 
to water brakes. Measurements were made of the water 
outlet temperature, which was maintained - constant 
throughout a test run by an adjustable thermostat, and 
of the cylinder wall temperature, the barrel being drilled 
as shown in Fig. 1 for the insertion of thermo.couples. 
It may be mentioned here that this latter temperature 
was necessarily somewhat lower than the true wall tem- 
perature, but that an approximate calculation of the 
heat gradient across the cylinder walls showed that the 
temperature indicated by the thermo-couple was only 
3 deg. or 4 deg. Cent. lower than the surface tempera- 
ture. Fig. 1 also shows the more important dimensions 
of the pistons and rings. The composition of the cylinder 
bore material was as follows :—Total carbon, 3-57 per 


cent.; combined carbon, 0-85 per cent.; silicon, 1-2 per 
cent.; phosphorus, 0-53 per cent.; manganese, 0-9 per 
cent. 


Unless otherwise stated, Mobiloil B.B. oil and Shell 
No. 1 petrol were used throughout the tests. At the 





by a large number of tests carried out under steady 





beginning of each series of tests the engine was thoroughly 
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cleaned and the crank case and reservoir filled with fresh 
oil. 

Measurements.—In the early stages of the experiments 
it was realised that the duration of the tests could be 
reduced and much valuable time thereby saved by paying 
special attention to the limits of accuracy of the wear 
measurements. All wear measurements, and the imme- 
diate supervision of the running of the engines, were carried 
out by Mr. J. 8. Brown, A.M.I. Mech. E. 

The instrument used for measuring cylinder wear (see 
Fig. 2) was a four-point gauge fitted with a dial indicator, 
which could be read to within 0-001 mm., the instrument 
being set to zero with the aid of a ring gauge. Since a 
difference in temperature of only 1 deg. Cent. between the 


Total piston ring wear was measured by weighing on a 
balance accurate to within +0-0001 gm., but since it 
was necessary to clean carbon from off the rings preparatory 
to weighing, the actual accuracy was less, i.e., about 
+0-001 gm. Assuming the wear to be diametral, this 
gives an accuracy of +0-000016in., which was consider- 
ably greater than that obtainable in measuring cylinder 
wear. It was possible, in a test lasting only 50 hours and 
giving a wear of 0-25 gm., to measure the total ring 
wear with an accuracy of +0-°4 per cent. Side wear of 
the rings was usually 0-3 to 0-4 the diametral wear, and 
was measured with an accuracy of +0-000lin. by means 
of a micrometer. 

A typical set of cylinder and piston ring wear readings 
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cylinder barrel and the gauge entailed an error of 
0-001 mm., it was necessary, in order to take advantage 
of the available accuracy of the instrument, that differ- 
ences In temperature greater than 1 deg. Cent. should be 
avoided. All measurements were therefore made in a 
cubicle maintained thermo-statically at a temperature 
of 21 deg. Cent. +1 deg. Cent. At the end of a test run, 
the cylinder and piston were placed in this cubicle and 
left there overnight, measurements being made the follow- 
ing morning. All the gauges, micrometers, cylinders, and 
pistons were placed close together near the thermostat, 
so as to minimise any error due to unequal heating of the 
cubicle. 

The aceuracy of cylinder wear measurements was also 





is shown plotted against running time in Fig. 5. It will be 
observed that the straight lines obtained did not, in 
general, pass through the origin as the first reading of the 
series was affected by the conditions of running of the 
previous test. In calculating rate of wear the slope of 
these straight lines was, however, used as a basis of 
calculation. 

Piston wear was measured by means of an ordinary 
micrometer reading to 0-0002in., but the wear on the 
piston skirt was usually so small that the readings obtained 
were of doubtful accuracy, because of the relatively short 
duration of the runs. 

The instrument used for measuring ring groove wear 





shown in Fig. 2 consisted of a modified paper measuring 
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increased by ensuring that, in taking readings before and 
after a wear test, the gauge was always inserted in the bore 
to the same position. To this end, the stem of the instru- 
ment was marked off in inches so that readings could be 
taken at any required depth, the stem passing through a 
cross piece bolted to a jig at the mouth of the barrel. 
This jig had four locating holes arranged so that readings 
could be taken on four diameters at 45 deg. to each other. 
Since four such readings were taken at seven depths, a 
total of twenty-eight readings was involved in measuring 
cylinder wear. The overall accuracy of measurement was 
+0-002 mm., i.e., + 0:00008in. When the rate of wear 
was low it was necessary to prolong the tests to 100 hours 
or more before even a rough degree of accuracy was 
obtainable, but when the rate of wear was higher the test 
could be correspondingly shortened, e.g., 0:0005in. wear in 
only 50 hours could be read with an accuracy of about 
+16 per cent. This may seem to involve rather a wide 
margin of experimental error, but experience showed that 
a@ reading of this degree of accuracy was usually suffi- 
cient for “ exploratory ” tests, since the more accurate 
readings of ring wear were always used as a check. In 
addition, by limiting the maximum wear in a test to 
about 0-0005in., it was possible to carry out a series of 
tests, including check tests, to study the effect of a given 
variable without producing such a large amount of total 
wear on the cylinder bore as to vitiate comparison. It 
should be stated, however, that, within limits, no marked 
effect on rate of wear was observed attributable to the 
extent to which the cylinder bore was already worn. 
Also, whenever necessary, readings of importance were 
“ bracketed ”’ with check tests. 

The nature of the readings obtained is illustrated in 
Figs. 3 and 4, in which diametral wear is plotted respec- 
tively against the distance from the bottom flange of the 
barrel and for various angular positions. These tests were 
run under a wide range of conditions, but they all indicate 
(1) that maximum wear occurred at the top of the ring 
track, (2) that there was usually a second “ maximum ” 
at the bottom of the ring track ; (3) that wear was almost 
entirely confined to the ring track; (4) that, with one or 
two exceptions referred to later, wear was fairly uniform 
round the barrel. 


gauge and the accuracy of measurement was approxi- 
mately +0-0002in. As in the case of piston wear, ring 
groove wear was usually not sufficiently high to enable 
accurate readings to be obtained. 

In the following pages the cylinder and piston ring wear 
are usually expressed in terms of inches per 1000 miles. 
This method has been adopted sincg the magnitude of 
the figures obtained will probably be better appreciated 
than if they were expressed on a time base. In making the 
conversion, it has been assumed that an engine speed of 
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1600 r.p.m. corresponds with a road speed of 25 m.p.h. 
Unless otherwise stated, the cylinder wear figures always 
refer to the mean diametral wear at the top of the ring 
track. An average figure, typical of that obtained under 
service conditions, is 0-00035in. per 1000 miles. 


EXPERIMENTAL RESULTS. 
The investigatioh was begun by running the engines 





under conditions popularly supposed to bring about 





accelerated wear, namely (1) dilution of oil on the cylinder 
walls with excessive amounts of petrol, whereby the 
viscosity of the oil film was reduced ; (2) scanty lubrica- 
tion; (3) high cylinder wall temperature. A limited 
amount of information was also obtained on the effect of 
engine load and speed. 

Effect of Dilution.—In these tests one of the wet sump 
engines was run at a speed of 1600 r.p.m., a b.m.e.p. of 
59 lb. per square inch, and a rate of oil feed (and oil 
consumption) of 240 c.c. (0-053 gallons) per hour. The 
crank case oil was diluted with various percentages of 
kerosene, which resembles the heavy ends of petrol respon- 
sible for dilution. The cylinder and top piston ring wear 
are shown in Figs. 6 and 7, the lower curves of which 
indicate that dilution had very little effect until it became 
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excessive, i.e., over 90 per cent. When running on kerosene 
alone, the cylinder wear was 0-0006in. per 1000 miles, 
which was not excessive, considering the operating 
viscosity of kerosene was only 1/26th that of the lubricat- 
ing oil. With a dilution of 50 per cent. a wear of only 
0-000lin. per 1000 miles was observed. Fig. 7, showing 
piston ring wear, is similar in form to Fig. 6, though the 
wear is of greater magnitude. Fig. 8 shows the viscosity 
of the lubricant at 80 deg. Cent. for various degrees of 
dilution, and an examination of this figure and of Figs. 6 
and 7 indicates that, under the conditions of these tests, 
a reduction in the viscosity of the oil on the cylinder walls 
in the ratio of about 20:1 had practically no effect on 
cylinder wear. Trouble was experienced with other work- 
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ing parts of the engine through continued operation with 
high degrees of dilution. 

It should be pointed out, however, that the foregoing 
experiments were carried out in a dust-free laboratory, 
and with a clean oil, and that in service the effect of 
dilution may be aggravated by the presence of foreign 
particles which can span the oil film. This effect is shown 
in the upper curves of Figs. 6 and 7, which were obtained 
by carrying out a second series of tests in which abrasive 
matter was introduced into the engine through the car- 
buretter. Silica dust, which had been sifted through a 
200in. mesh, was added at the approximate rate of 8-5 gm. 
per 100 hours. This rate is considerably greater than that 
likely to occur qn a dusty road, so that the large increase 
in wear observed in Figs. 6 and 7 is unlikely to be realised 
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in service. The graphs are, however, of interest as show- 
ing that even in the presence of excessive amounts of 
abrasive matter, dilution up to 80 per cent. did not lead 
to a large increase in wear. Above 80 per cent. dilution, 
however, there was a very rapid increase in wear, e.g., 
with 90 per cent. dilution the cylinder wear was 0-0021in. 
per 1000 miles. 

It can therefore be concluded from these graphs that 
excessive dilution is only likely to produce high cylinder 
wear when the oil is contaminated with abrasive matter. 

Effect of Reduced Lubrication.—These experiments were 
carried out on three engines, one of which was air cooled, 
the oil supply to the big-end bearing being varied from 
0-022 to 0-001 gallon per hour, the normal supply of oil 
at 1600 r.p.m. being about 0-3 gallon per hour. The 
range of operating conditions covered by these tests was 
from 125 deg. to 265 deg. Cent. maximum cylinder wall 
temperature, from 1600 to 2800 r.p.m., and from 59 Ib. 
to 100 1b. per square inch b.m.e.p. Further particulars 
regarding the test conditions, together with experimental 
results, are given in Fig. 9 

At 1600 r.p.m. the rate of wear was 0-00015in. per 1000 
miles over the whole range studied, this being consider- 
ably less than the customary 0-00035in. per 1000 miles 
obtained under service conditions. As previously stated, 
tests were carried out in which the oil supply was reduced 


cylinder wall temperatures of 125 deg. to 265 deg. Cent., 
and under steady running conditions, deficiency of oil is 
unlikely to be a factor of practical importance in regard 
to cylinder wear. 

Effect of High Cylinder Wall Temperatures.—High 
cylinder wall temperatures result. in a reduced operating 
viscosity of the lubricant and in increased oxidation, 
carbonisation, and volatilisation of the lubricating oil, 
and for these reasons has sometimes been considered as 
one of the causes of cylinder wear. The data presented 
in Fig. 9 indicate, however, that, even with scanty lubri- 
cation, a cylinder wall temperature of 265 deg. Cent. on 
an air-cooled engine did not give any higher wear than a 
cylinder wall temperature of 125 deg. Cent. on a water- 
cooled engine. In order to run the air-cooled engine with- 
out pinking at a cylinder wall temperature of 230 deg. 
Cent., a 50/50 petrol-benzole blended fuel was used, while 
at 265 deg. Cent., 2 c.c. of ethyl fluid were added to each 
gallon of petrol. At temperatures above 265 deg. Cent. 
trouble was experienced through scoring of the piston 
skirt, this giving rise to large amounts of detritus, which 
accelerated ring and cylinder wear. As the pistons were 
of L8 alloy, which has comparatively low hardness at 
high temperatures, further tests are contemplated on 
pistons of Y alloy to study the effect of still higher tem- 
perature on wear, and incidentally the effect of oils 
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there was no increase in wear, except at the higher speed 
of 2800 r.p.m. It is of interest to note that it was impos- 
sible to reduce the oil supply below 0-001 gallon per hour, 
because of wear of the big-end roller bearings, and that 
this latter oil supply gave an oil consumption of approxi- 
mately 100,000 _m.p.g. (equivalent to 25,000 m.p.g. on a 
four-cylinder engine). The remarkable lubricating pro- 
perties of an attenuated film of oil are further illustrated 
by the fact that no increase in cylinder wear was obtained 
when operating at a b.m.e.p. of 100 lb. per square inch, a 
cylinder wall temperature of 230 deg. Cent., and with an 
oi] supply as low as 0-002 gallon per hour, i.e., less than 
one-hundredth the normal amount for this engine. 

The reason for the increase in wear obtained with very 
low oil supplies at the higher speed of 2800 r.p.m. is 
under further investigation, but since it occurs at abnor- 
mally low oil consumptions, it is hardly likely to be a factor 
of practical importance under steady running conditions. 
It can therefore be concluded from these tests that, with 


so far completed that wear does not increase at operating 
temperatures up to 265 deg. Cent. 

Effect of Load.—An exhaustive series of tests on the 
effect of load on cylinder wear is contemplated, but, in 
the meantime, it is of interest to observe that the data 
presented in Fig. 9 indicate that an increase in b.m.e.p. 
from 59 lb. to 100 lb. per square inch did not result in an 
increase in cylinder wear. 

Effect of Speed.—The effect of speed, as of load, is at 
present under investigation, and the only data available 
at the moment are those presented in Fig. 9, which indicate 
that, provided lubrication was not cut down to vanishing 
point, the cylinder wear per 1000 miles at 2800 r.p.m. 
was no greater than that at 1600 r.p.m. It should be 
pointed out that the foregoing implies equality of wear per 
engine stroke, so that, expressed on a time base, the rate 
of wear at 2800 r.p.m. was proportionately greater than 
that at 1600 r.p.m. 





(Zo be continued.) 








The Armoured Ship Deutschland. 


(1, rDeutechiend on April Ist, 
‘Deutschland ” has now been in service for nearly three 
months. As the accompanying illustration shows, she is a 
smart-looking vessel. The upper works are so well pro- 
portioned that the triple llin. turrets fore and aft do not 
strike the incongruous note that might have been expected 
in view of the ‘‘ Deutschland’s ’’ modest dimensions. 
Funnel and military foremast are not too obtrusive, and 


the German warship | regard 


symmetry as an element inseparable from 
efficiency. 

Very little information, and none of official origin, has 
been disclosed about the “‘ Deutschland’s ” trials, which 
lasted six months. This is not surprising, since Germany 
could hardly be expected to advertise to the world all the 
technical secrets of the most important addition she has 


made to her fleet sinee the war. At some future time, how- 














THE ARMOURED SHIP DEUTSCHLAND 


the general effect of the ship’s profile is definitely pleasing. 


ever, we may learn how the powerful Diesel plant, with a 


No excuse need be offered for thus dwelling upon her | capacity of 56,800 B.H.P., acquitted itself during the sea 
appearance, since most engineers, in common with sailors, 


trials. 


According to newspaper reports there was little 





vibration even at full power, though the noise is said to 
have been somewhat disconcerting. In the absence of fuel 
consumption statistics it is impossible to . determine 
whether the remarkable endurance claimed for this ship 
10,000 nautical miles at 20 knots—is actual or, as in the 
case of most steam-driven men-of-war, merely nominal. 
We should not be surprised to learn that the engines have 
proved entirely satisfactory, for it is hardly conceivable 
that Germany would have spent £3,750,000 on an experi- 
mental warship without having satisfied herself, by the 
most searching tests, that the experiment would prove 
successful. Further proof of her confidence is the fact that 
two further units of the class are under construction and a 
third is projected for next year. 

From time to time such details of the “‘ Deutschland " 
as became available have been quoted in our columns, 
including a full description of the propelling plant. It is 
therefore unnecessary to recapitulate all these particulars. 
Briefly, then, she is a vessel of 10,000 tons standard dis- 
placed, rated neither as battleship nor cruiser, but simply 
as an “armoured ship.”” This is undoubtedly the best 
designation, for although her armament pertains to that of 
a battleship and her speed to that of a cruiser, she is, in 
fact, neither the one nor the other. Had she been designed 
as a retort to the Washington 10,000-ton cruiser type, 
which is by no means certain, she could scarcely have been 
more effective. It may not be a pure coincidence that no 
further cruisers of this type have been laid down anywhere 
except in the United States since the main features of the 
‘“* Deutschland ” became known. Certainly it would be 
bad policy to go on building ships which are demonstrably 
inferior in fighting power to a new type of no greater 
tonnage. France, on her own admission, is so impressed 
by the German newcomer that she has deemed it necessary 
to maintain the balance by laying down a battle-cruiser 
more than two and a-half times the size of the ‘* Deutsch- 
land.” 

The last-named is 609ft. long overall, with a beam of 
67}{it. and a draught of 21ft. 9in. The contract speed is 
26 knots, and, as noted above, the cruising endurance at 
the relatively high speed of 20 knots is equivalent to a run 
from Hamburg to Hong Kong. Six llin. guns, mounted 
in triple turrets, form the main armament. These weapons, 
it may be safely assumed, embody the highest, ballist:cal 
properties consistent with their calibre, and they are 
probably equal to any gun afloat except the 16in. and Léin. 
Incidentally, the British Admiralty’s proposal to establish 
llin. as the maximum calibre for future capital ships is the 
best evidence that guns of this size are capable of fulfilling 
all the essential requirements of the naval artillerist. 

No 10,000-ton cruiser now afloat could withstand a single 
well-aimed salvo from the ‘‘ Deutschland.”’ The vitals of 
most of this class are notoriously exposed, and the effect 
of llin. H.E. shell on these huge, virtually unarmoured 
boxes of machinery would be devastating. It is true they 
could hit back with their 8in. broadsides, but the German 
ship appears to be well armoured over her sensitive parts, 
and there is little doubt that she could stand a great deal 
more punishment than her ‘‘ egg-shell” opponents. The 
sole advantage possessed by the latter is their superior 
speed ; but speed is not in itself a decisive tactical asset 
once serious battle has been joined. 

To appreciate the far-reaching effects of the ‘‘ Deutsch- 
land’s ”’ advent on naval construction, and naval policy 
in general, it is only necessary to envisage her in the réle 
of commerce destroyer, and this may be done without 
lifting the argument out of the academic plane. How, 
then, could her depredations on the trade routes be 
countered ? Six-inch gun cruisers would be useless save 
for observation purposes, and in heavy weather their 
superior speed might be so far neutralised that they would 
be caught and crushed by the 26-knot “ Deutschland.” 
Nor would the 10,000-ton cruisers with 8in. guns be in 
much better case. They could evade the enemy, but could 
they engage with any reasonable prospect of crippling him 
before they themselves were destroyed ? A comparison of 
the armament and protection on each side provides a 
fairly conclusive answer to this question. There seems to 
be no denying the fact that the building of the “‘ Deutsch- 
land ” and her sisters has completely upset preconceived 
ideas of naval strategy, tactics, and ship design, and it 
remains to be seen what new principles will emerge from 
the momentary confusion. 

It is a significant fact that this country is so fettered by 
Treaty restrictions that she would not be in a position to 
build ships capable of neutralising the ‘‘ Deutschland ” 
even if the latter were a direct menace. We have, quite 
literally, surrendered the right of self-defence in the one 
sphere where adequate strength is indispensable to national 
existence. 


“ 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Lerezic INTERNATIONAL INDUSTRIES Farr offices are now at 
34/36, Maddox-street, Hanover-square, London, W.1. Tele- 
phone: Mayfair 5641. 

Mr. N. G. GepyYE, having vacated his offices at No. 5, Victoria- 
street, has taken offices at No. 11, Victoria-street, 8:W.1, which 
will be his address as from June 23rd. 


THE new address of the Leicester branch of the General Elec- 
tric Company, Ltd., as from Saturday, June 24th, will be Magnet 
House, 33, Rutland-street, Leicester. 


Tue Patent Gear AND Merat Harpeninc Company, Ltd., 
has completed an arrangement with the I.G. Farbenindustrie 
Aktiengesellschaft, Frankfurt, Main, Germany, for the use of 
the “ Shorter * process in most of the Continental countries. 


Tue Horsetey BripGe aNnp ENGINEERING Company, Ltd., 
incorporating Thomas Piggott and Co., Ltd., informs us that the 
registered and administration offices of the com any have been 
moved from 85, Lionel-street, Birmingham, to Horseley Works, 
Tipton, Staffs. 


AVELING AND Porter, Ltd., Engineers, inform us that they 
have decided to transfer the whole of their business from 
Rochester to a much more modern and up-to-date factory which 
has been acquired at Grantham, Lincolnshire. The transfer 
will commence in two to three months’ time, and will occupy 
five to six months, and will be arranged so as to interfere as 
little as possible with the company’s road roller programme and 
spares service. The new factory consists of ex ae te fine, 
lofty brick-built shops, all arranged in bays 5 long, and 
standing on a site covering 30 acres. 
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Markets, Notes and News. 


are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of prices of the materials mentioned below will 


f.o.b. steamer. 


The Cartel and British Merchants. 


The negotiations between the British merchants 
and the European Steel Cartel, to which reference was 
made in these notes last week, have not been attended 
with much success. As the discussions progressed, it 
became evident that the Continental steelmakers were 
adopting an attitude which practically made agreement 
with British merchants impossible. The question of 
entering into a gold bond for £1000 to observe the fixed 
prices, and the rules of the Cartel, might have been solved ; 
a demand by the Continental steelmakers that the books 
of the merchants should be open to their inspection might 
have been overcome by limiting the inspection to British 
auditors ; the problem of the Cartel agents going direct 
to the merchants’ customers might have been adjusted. 
But when the Continental steelmakers calmly suggested 
that the British firms placed upon their selected list should 
deal only in Continental steel, to the exclusion of British 
material, the position became absurd. It can only be 
assumed that the foreign steelmakers in their satis- 
faction at having succeeded in starting their sales comptoirs 
have lost their sense of proportion as to what is possible 
in international trade. No export merchant carrying on 
business in this country could accept such a proposal. 
The Continental steel works no doubt had in mind a 
counter-blow to the British steelmakers’ rebate scheme, 
which has hit them hard. The British makers, however, 
have not sought to impose their conditions upon foreign 
merchant firms. In the meantime, business in Continental 
steel is being carried on chiefly by merchants who have 
old contracts against which they can specify at prices 
which are a shilling or two less than the official Con- 
tinental quotations. The present situation cannot last, 
and will probably develop into a tug-of-war between the 
steel works and the merchants as to who can hold out 
the longer. Usually these struggles end in favour of the 
distributors, who are generally backed by foreign con- 
sumers, many of whom have long-standing associations 
with export houses. 


Cheerful Production Figures. 


The figures giving the British outputs of pig iron 
and raw steel for May make pleasant reading. There was 
an important increase in the production of steel, which 
went up 90,000 tons over the April output of 324,700. 
The total steel production was 599,600 tons, which com- 
pared. with 416,900 tons in May, 1932. The increase in 
the pig iron production was 15,200 tons, the total being 
339,900 tons, compared with 324,700 tons in April and 
315,300 tons in May of last year. At the end of May 
seventy-two furnaces were in blast, an increase of three 
since the beginning of the month, four furnaces having 
been blown in and one having ceased operation. Of the 
four furnaces blown in, two were situated at the Redbourn 
works of Richard Thomas and Co., Ltd., one at the Cargo 
Fleet Iron Company’s works, Ltd., and one in the Mid- 
lands at the Renishaw Iron Company, Ltd., Chesterfield. 
The furnace which ceased production was in the Sheffield 
district." Of the total May production of pig iron 84,900 
tons was hematite, 149,600 tons basic, 82,900 tons foundry, 
and 11,600 tons forge pig iron. 


The Imports of Iron and Steel. 


The Board of Trade Returns for May give some 
interesting figures relating to iron and steel imports and 
exports. The total imports amounted to 84,927 tons, 
compared with 70,891 tons in April, 140,062 tons in May 
of last year, and 227,757 tons in 1931. Practically no pig 
iron was imported, except from India, and the quantities 
from that source are governed by agreements between the 
British and Indian producers. The pig iron imports from 
Sweden were only 355 tons, and from “‘ other countries ”’ 
only 30 tons. The effect of the duties upon the importation 
of semis is particularly interesting, since before they were 
imposed the British steel makers particularly complained 
of the large tonnage of semis brought into this country. 
The decline in the total of billets and blooms imported is 
remarkable, but there is still an appreciable tonnage 
coming in, the total for May reaching 14,759 tons, which is 
practically the same as the quantity imported in April. 
The May e, however, compared with 31,407 tons for 
May, 1932, and 37,996 tons for May, 1931. Last month 
the largest quantity, 6800 tons, came from France, 
Belgium being second with 5114 tons and Germany third 
with 2644 tons. The imports of sheet bars dropped to 
5875 tons in May, compared with 6939 tons in April, 
42,234 tons in May last year, and 60,234 tons in May, 1931. 
As in the case of billets, the largest quantity came from 
Belgium and amounted to 27,539 tons. The imports of 
manufactured descriptions of steel show an even greater 
fall than in semis. In the case of bars, rods, angles, and 
other sections the total imported in May was 828 tons, 
compared with 1044 tons in April. In May last year the 
total reached 1539 tons and in the previous year 9739 tons. 
The imports of girders, beams, joists, and pillars made a 
sharp jump in May, reaching a figure of 10,031 tons, com- 
pared with 5624 tons in April. In this case also Belgium 
was the principal supplier with 6150 tons, with Luxemburg 
second with 3279 tons. One of the items that has remained 
unaffected by the change in the fiscal policy is hoops and 
strip, of which the imports last month were 7436 tons, for 
May last year 7916 tons, and for May, 1931, 8827 tons. 


The Pig Iron Market. 


Home trade business has improved since the 
holidays, but the dull season of the year is approaching 
when the demand for iron usually falls off. The Midland 
makers, however, are experiencing a fair demand from 
the light castings industry, which until recently had been 
buying in small quantities. Business with the producers 
of engineering castings has been quiet, and some of the 








Unless otherwise specified home trade quotations 


large consumers have covered their requirements for a 
month or two ahead. Others, however, continue to buy 
from hand to mouth, feeling secure in the knowledge that 
heavy stocks exist. The demand for Midland forge iron 
also has been poor. Northamptonshire forge is quoted 
at 57s. 6d. and Derbyshire at 61s. A certain amount of 
low phosphorus iron has been sold recently at a price of 
75s. to 85s. d/d South Staffordshire stations. On the 
North-East Coast the position is moderately satisfactory. 
The production of foundry iron sold on the open market 
amounts to only 6000 to 7000 tons per month, and this is 
all being taken by consumers. It is reported that stocks 
have been drawn on, and hopes are expressed that an 
addition will be made to the two blast-furnaces now pro- 
ducing Cleveland iron. Business in pig iron in Scotland 
has not been good for some time, but an improvement in 
the demand for light castings may result in heavier buying 
of pig iron. Most of the foundries are working at about 
five days per week. Latterly the Midlands have been 
taking a fair quantity of No. 3 Scottish iron at a price of 
83s. to 85s. In the Sheffield district the demand for pig 
iron has dropped somewhat, but this is probably due to 
many of the consumers having covered their immediate 
requirements. Nevertheless, there have been some 
inquiries for third-quarter delivery. Since the holidays 
business in Lancashire has been irregular, but the demand 
from the general foundries seems to be increasing. 


Finished Steel Materials. 


A spell of somewhat irregular conditions has 
developed in the market for finished steel materials. The 
North-East Coast works are finding it difficult to get 
business to replace the contracts worked off, and as a 
result rolling programmes cannot be satisfactorily arranged. 
The North-East Coast steel plants are largely dependent 
upon the shipbuilding industry, and new work has been 
scarce for some weeks. Some improvement is noticeable, 
however, as regards ship repairing, and a fair amount of 
business for structural steel has come to hand lately from 
the building trades. In the Midlands also there has been 
a fair demand for this class of material, but the orders 
taken have consisted almost entirely of small parcels. 
The trade in small.steel bars in the Midlands continues 
active, and the re-rollers are definitely quoting upon a 
higher basis than a week or so ago. The minimum is now 
£6 10s., but most works ask £6 12s. 6d., and somé as much 
as £6 15s. The steel works quote £7 for small steel bars, 
guaranteed all-British steel. On the North-West Coast 
district the works are fairly well employed, the Working- 
ton mills being engaged in rolling rails, billets and bars, 
whilst at Barrow rails and hoops are being produced. 
The improvement in the Scottish steel trade has been 
maintained, but the demand from the shipyards has been 
light. On the other hand, the ship repairers have been 
busier, and if their requirements have not been large they 
have helped to improve the position of the steel works. 
Business in plates has been moderately good; but the 
general demand for structural steel has been barely main- 
tained. A steel works which has been idle for three weeks 
has resumed operations, and this has created a better 
feeling in the market. 


Manufactured Iron 


Manufacturers of finished iron continue to find 
business difficult. Their more expensive products suffer 
from the competition of similar steel material when 
economy is a prime consideration. Nevertheless, the 
return of the Midland Wages Board for March and April 
indicates that production is increasing, the total output 
being the best since the May-June period of last year. 
From the makers’ point of view, however, prices are unsatis- 
factory, the average selling price as ascertained by the 
Board being £9 1s. 8d., or nearly 5s. less than for September 
and October last year. As a result of this decline the 
employers are entitled to make a reduction of 24 per cent. 
in wages. The principal demand is for the higher quality 
iron and the Staffordshire makers of marked bars are 
fairly well occupied with orders for railway work. The 
quotation for this class of material is £12 makers’ works ; 
for Crown iron it ranges between £8 10s. and £9 10s., 
whilst bar iron for the nut and bolt trades can be obtained 
at £6 15s. The Scottish producers of malleable iron are 
working at well below capacity, but their prices are main- 
tained at the long-standing figures of £9 15s. for Crown 
quality iron for home and £9 5s. for export. It is reported 
that considerable stocks of Continental No. 3 iron are 
held in this country, and that Belgian works which have 
been closed down for a time intend to re-start operations. 
The nominal quotation for Belgian No. 3 iron is £3 gold 
and about £4 7s. 6d. paper. The Lancashire makers of 
Crown quality iron bars have reduced their quotation by 
15s. to £9 per ton. This movement had been expected 
for some time, and it will be interesting to see if their 
example is followed by makers in other districts. 


Semi-finished Steel. 


The improvement in sentiment noticeable in 
this market of late has been strengthened by the European 
Steel Cartel’s new official prices, which have been advanced 
to a point which definitely removes any chance of the Con- 
tinent competing in the British home market. Consumers 
are therefore more willing to place forward business, 
although there are still a number of users who prefer to 
purchase from hand to mouth. The movement to cover 
further requirements, however, is increasing, and in some 
cases arrangements of a semi-permanent character have 
been made between British steel makers and re-rollers, 
and others are said to be in contemplation. In this the 


industry is following the reorganisation plan of the 
National Committee. There is, of course, a great deal to 
be done before the suggestions in the report can be carried 
out ; 


but in the semi-finished steel department more pro- 
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gress, probably, has been made than in other sections of 
the steel trade. The only way in which progress in this 
direction could be interrupted would be in the revival 
of Continental competition, and this does not seem likely. 
It is understood, however, that under the new Cartel 
arrangements merchants will be given an opportunity 
of dealing in semis. For a few years past Continental 
steel makers have preferred to sell their semis to British 
consumers through their own sales organisations, 
but now apparently they are hoping to win back 
some of the business they have lost by reversing their 
policy. Prices of British material are unchanged at £5 
for billets in 500-ton lots and up to £5 7s. 6d. for 100 
tons or less; blooms are quoted at the same figures as 
billets. For both descriptions the demand has been 
satisfactory, but for sheet bars the demand has rather 
dwindled. This may be accounted for by the considerable 
use of Indian sheet bars as a result of the agreement 
between the sheet makers and the Tata Iron and Steel 
Company, Ltd. The quotation for British sheet bars is 
£4 15s. to £5. 


Copper and Tin. 


The non-ferrous metals at the end of last week 
experienced one of those sharp set-backs which fre- 
quently occur in times of political unrest. There is no 
doubt that the movement was largely due to reports and 
rumours regarding the stabilisation of the £ and the 
dollar exchange. Sentiment has an enormous influence 
upon speculative markets, such as copper and tin, and 
the possibility either of the exchange being stabilised at 
an unsatisfactory level from the point of view of the 
business community or of diplomatic difficulties resulting 
from the negotiations, would be enough to create a 
nervousness which was reflected in lower prices. Later, 
this week, however, the markets regained their tone. 
No fundamental change has occurred in the copper market, 
which has been swayed almost entirely by outside influ- 
ences. There has been rather more buying of electrolytic 
copper by the German cable makers, but consumers 
generally have not taken much interest in the market. 
Prices in the tin market advanced as quickly as they 
fell on the change in sentiment this week, and with the 
resumption of American buying. Nevertheless, the fact 
that it was rumoured when prices fell that American 
buyers were inclined to re-sell the metal they had 
recently purchased, has created a somewhat uneasy 
feeling. Consumers of tin appear to be closely watching 
this market, and to be taking advantage of any downward 
movement to cover their requirements. 


Lead and Spelter. 


Although the price of lead, in commoni with other 
non-ferrous metals, dropped sharply at the beginning of 
this week, the position is regarded with confidence. The 
price war which is raging between the members of the 
Lead Makers’ Association and outside interests has 
undoubtedly had the result of increasing the demand for 
manufactured lead products, and has been reflected in 
a large and sustained business in the raw metal. Users of 
pipes and sheets obviously think they had better “ make 
hay while the sun shines ” and have bought freely at the 
cut prices which have been available. This, of course, 
may result in a decline in business later on in the year 
unless consumers can in their turn pass their purchases 
into consumption. Of late the Continent also has shown 
more interest in the metal. In the spelter market the 
upward reaction was almost too quick. The weak spot in 
the position is the poor demand experienced from the galva- 
nised sheet makers, who are passing through a period of 
depression. Against this may be set more cheerful reports 
from the brass manufacturers and the zinc sheet makers. 
The British zinc rollers state that business during the past 
fortnight has been at a higher rate than for a year or two. 
They continue to quote £24 to £25 ex warehouse for zinc 
sheets. The statistical position of spelter continues to 
improve, the figures for May showing a reduction in the 
stocks of 6000 tons to 137,600 tons. 


Non-ferrous Alloys. 


The removal of the duty upon ferro-chrome and 
the alteration in the duties upon Swedish ferro-manganese, 
ferro-silicon of less than 3 per cent. C and not less than 
35 per cent. silicon, and silico-manganese, as well as upon 
molybdenum ores and concentrates, continues to create 
some confusion in the market and is likely to do so 
for a time. The -free entry of ferro-chrome came 
into force directly the announcement was made by 
the Import Duties Advisory Committee, as it was 
of a more general character than the readjustments 
made under the Trade Agreements, which will not 
come into operation until the latter have. received 
parliamentary approval. In the case of ferro-chrome 
deliveries from stocks upon which duty had not been paid 
are charged at a higher figure than for forward business, 
which will not be subject to duty. Business in ferro- 
silicon has not been active, although an increasing amount 
of material appears to be changing hands. Buyers of 
tungsten are interested only in immediate requirements. 
In the case of ferro-molybdenum, a few lots have been 
sold, but the general tendency is to wait until the effect 
of the removal of the duties on Norwegian material can 
be seen. Business in ferro-manganese has been maintained 
on a satisfactory scale. Continental producers are asking 
higher prices, whilst the British prices remain unaltered 
at £10 15s. to £11 5s. d/d, whilst for export £9 f.o.b. 
is asked. The position in the market for nickel is improv- 
ing, and it is reported that the stocks of refined nickel 
held by the International Nickel Company have recently 
declined, and that increased plant will shortly be put into 
operation. 
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Current Prices for Metals and Fuels. 





Makers’ official home trade prices, per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Steelmakers: Joists, 22s. 6d.; plates and sections, 15s. Export orders of 250 tons and over may be subject to special quotations. 


PIG IRON. STEEL (continued). NON-FERROUS METALS. 
Home. . Home. axport, jal Prices, June 21st 
£08 . d. | Guasecow anv Disrrror— s. d. pve, Hates te AT BOA Pang Sat, 
N.E. Coasr— Angles .. .. .. .. ress eee iivas ale.scray.sents» 4h aR A} 
Hematite Mixed Nos... 219 0.. .. hip eC a Three months... .. .. .. £36 5 Oto £36 6 3 
No. 1 : “MS Be 2 Joists .. .. .. es ae: Electrolytic £40 0 Oto£41 0 0 


Cleveland— (D/d Tees-side Area.) 
No. 1 re io  eeet OV ee oe t 


Channels... : vets Best Selected Ingots, d/d Bir. 
0 Rounds, in and up. sree mingham .. .. : £40 15 0 
No. 3G.MB. Bet Ys » under 3in. Sheets, Hot Rolled... £68 0 0 
Yo Seer tee : % Home. Export. 
Rataes ere tt lee 5 gene a. Plates, jin. (basis) .. were Tubes, Solid Drawn (basis) .. 10}d. 104d. 
» Wine. wee, ee Brazed (basis) .. .. 104d 10}d 
MipLanps— Gat he hel ‘: ‘ . , 
Stafis.— (Delivered to Black Country 8 Station.) x iin. fy . ae 
North-Stafts. Foundry . 360 : ie jin. ified o 8 8 Ingots, 70/30, d/d Birmingham £35 0 0 
2 ee es ee Sa Boiler Plate i 9 Home. Export. 
ea Ae Hecretet “rot So enieee 83 a > aE En Tubes, Solid Drawn, 2/1 alloy 94d. 94d. 
Sour Wats AREA Spe eareleaiaRtie 11id. 114d. 
Northampton—- - a. Es. de | tp H_— 
oe ore a ae mee MOE ce sa heer . . Cagle is item ee wer aan 6 (998O37 800 S800 38 
Forge Rg ok Sy i Sake ; Tees tees Set Three Months.. .. .. .. £220 10 0 to £220 15 
nines Joists .. .. -. . Sere Leap: ae Typ, £13 3 9to £13 11 
No. 3 Foundry j igheltlpge ee Channela.. .. .. .. wees : SPELTER : é Sa 2) 64a S86 a8 
_ pepe Rounds, 3in. and up : Aluminium Ingots (British) .. £100 


~ under 3in. 
ScoTLanp— 
Hematite, f.o.t. furnaces Plates, fin. (basis) So ih 
No. 1 Foundry, ditto Ae hin FUELS 
No. 3 Foundry, ditto .. Wpeisied ~ ae Be vr pitas ae a 
Basic, d/d eect ecto cas Pace mn — Sasi 2 "arn ey SCOTLAND. 
in. .. LANARKSHIRE— Export. 
(f.0.b. Grangemouth)— Steam See eee ae 14/- 


N.W. Coast— e Sic colo tu ; < : 8 
‘ 6 d/d Glasgow F 
Hematite Mixed Nos. .. | 6 ,, Sheffield rsx pose oer ge ys = mtn * - ~_ 2 yt oats Mane 
6 Bi h ; a . «= ae a Splint Pl Ry ER 15/- 
- ae ee ees, CE ee, "fo. Poe 815 0 


to bo w 


_— 
1 @ 


Tees eee OP eae Sates 15 AYRsRIEE— 
“MANUFACTURED IRON. Rages sebescinens Kare 2 6| (fob.Ports)—Steam .. .. .. .. .. Il/-toll/9 
Lanos.— Home. Export. Chemtiles.: 642 ineeies wichoqe 0 FiresHre— 
ewes 5. 5 ss ORR. os — Rounds, 3in. and up _.. white 15 (f.0.b. Methil or Burnt- 
REPRE: Soe par Meee — under 3in. MABRY C OGRE oo ne cs bs eee a 
S. Yorrs.— Unscreened Navigation bepaieim, lie ¢ ee > Mae Oe 
Best Bars... .. Se: » win. .. 
“s fin. .. 
Miptampe— i “oti a 
Crown Bars .. . ur 2 fin. . . ay ata , NG 
Marked Bars (Stafis. en ae N.W. Coast— ENGLAND. 
Nut and Bolt Bars OTHER STEEL MATERIALS. EE ET pln merece: TS 
Home. y ° Coke SEE Rey aero ey Oe - «+ 20/—to 20/6 


ScorLanp— rng BAN Sheets. £8. d. 
Crown Bars .. .. .. wes : IOC tn SRS Fe Oe BO c.uyo%'a 0 
Bett ee tee tess 14.G. to 20-G.,d/d. .. 910 0.. .. 0 
0 
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LoTatans— 
(f.0.b. Leith—Best Steam OE a ieee 11/6 to 11/9 
Secondary Steam... .. .. .. - «+ 10/9to1ll/- 


Plates, jin. (basis) 


NorRTHUMBERLAND— 
Best Steams .... ; a ah tial ad 13/6 
Second Steams .... . ‘ ul 12/6 
Steam Smalls.. .. dives peace 7 8/6 
Unsereened .. .. .. aes on 12/- to 12/6 


N.E. Coast— 21-G. to 24-G.,d/d. .. 915 Reh V¥eh 1 
Common Bars se whee 25-G. to 27-G.,d/d. .. 10 7 6 9 2 
Best Bars... Ege: i = yiactes 5 The above home trade prices are soe 4 ton n lots and over ; 
Double Best Sess 2-ton to 4-ton lots 10s. per ton extra; and under 2-ton lots | Durnam— 

30s. per ton extra. Best Gas.. , , ie phe 14/6 

Galvanised Corrugated Sheets, Basis 24-G. Foundry Coke .. .. -. -- ++ +. 13/6 t0 15/6 

Home. pres SHEFFIELD— Inland. 
4-ton lots and up .. Best Hand-picked Branch .. 25/6 to 26/6 

Peete cole. sa cawsed ire 2-ton to 4-ton lots South Yorkshire Best .. .. 21/- to 22/6 

aa aict. catia att att Under2tons  .. South Yorkshire Seconds .. 16/6 to 19/6 

os ee Cree 200 Export ; £16 7s. 6d., ait duty paid India. Rough Slacks.. .. .. .. 8/-to 9/- 

£10 10s., f.o.b. other markets. Nutty Slacks.. .. .. .. T/-to 8/6 


WES Soc) te ea Pie Be 2 * sage, SR: 
Lge Scandinavian Markets Free. Furnace and Foundry Coke (at ovens) 


Rounds, 3in. and up “ 
» under 3in. Tinplates. 

20 by 14 basis, f.o.b. Bristol Channel ports, 17/3 to 17/6 CaRDIFF— SOUTH WALES. 

Tinplate bars, d/d. South Wales works, £4 15s. Steam Coals : 

Best Smokeless Large... .. .. -. «=. 19/6 
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Basic Soft (25-41%C.) .. . 615 
», Medium (0-42% to0-60% C.).. 6 12 

» Hard (0°61% to 0-85%C.) .. 7 2 

» ww (086% to 0-99%C.) .. 8 2 
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FERRO ALLOYS. 


Tungsten Metal Powder oo ow Ape. 
FerroTungsten .. .. .. «. 1/6 perlb. 
PerTon. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £21 15 0 6/6 
6 p.c. to 8 p.c. -- £1917 6 6/6 
8p.c.tol0p.c. .. £1917 6 6/6 
Specially Refined . . 
Max. 2 p.c. carbon £30 0 0 9/- 
»  Ilp.c. carbon £31 0 0O 11/- 
0-70 p.c. carbon £42 10 0 13,6 
f » @arbonfree .. 11d. per lb. 
Metallic Chromnias p> 80, °, «0 » of per Ib. 
Ferro Manganese (per ton) £10 15 0 home 
Silicon, 45 p.c. to 50 p.c. £12 2 6 seale 5/—p.u. 
be SO MON He isis £18 17 6 scale 6/-p.u. 
Vanadium .. .. .. .. 12/8 per lb. 
Molybdenum... .. .. 6/3 per Ib. 
Titanium (carbon re .. 10d. per lb. 


” ” 


” 


” 


Second Smokeless Large .. .. .. «.. 19/—to19/4} 
Best Dry Large .. .. .. , . +. 18/9 to 19/3 
Ordinary Dry Large .. . wo Sh ASS e 
Best Steam Smalls eg -- «+ 18/6 to 14/- 
EE GS kek ee te ae te 11/6 to 12/6 
BC ck Niase aoe oe ee ee) «61-00 26/- 
Foundry Coke oi ae ae ae 30/- 

Furnace Coke ohn RVR ap Pogcegiee 15/- to 17/6 
OT Side Rae eaten 21/- 


SwansEa— 

Anthracite Coals : 
Best Big Vein Large .. .. .. .. «+ 365/—to 38/6 
Machine-made Cobbles.. .. .. .. .. 85/-to 48/6 
Milian: eve Wo. oes ots al. See 
ene 26 e. AY Go! ee eae 
Peas eee toe tg ge MEY? 2t\\4 ee 
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Steam Coals : 
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FUEL OIL. 


Ex Ocean Installation. New Duty to buyers 
account Min. 100 tons 
Furnace Oil (950 Seen iee PA Rae 30 0 
Diesel Oil .. .. : Ag Se 312 6 


MANCHESTER— 








Nickel (perton) .. .. .. .. £225 to £230 Furnace Oil (950 Gravity). . 
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Ferro Cobalt .. .. .. «-. +. 6&/9 per lb. Diesel Oil 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


The Engineering Outlook. 


THE idea that a way can be found out of the 
crisis by putting in hand the national programme of 
public works is still maintained by those who believe 
that it will release for circulation a considerable mass of 
‘“‘ sterilised’? money for the benefit of employment 
generally. The programme is held up because there is 
a natural hesitation to attempt to raise money for the 

se by means of a State loan at a time when the 
prevailing lack of confidence may compromise its success. 
All that can be hoped for at the moment is the carrying 
out of partial operations with the aid of capital obtained 
by those who are interested in them, such as the Rhéne 
scheme, hydro-electric works, and, possibly, the Trans- 
Saharan railway, the construction of which continues to 
be strongly urged by the promoters. Nevertheless, the 
tendency is to delay any kind of State enterprise until it 
is seen what the London Conference is likely to do with 
the scheme presented by the International Labour Bureau 
for a vast construction of railways, roads, hydro-electric, 
and other works, mainly in Central and Eastern European 
countries. As those works must be productive and must 
remunerate capital some Governments will presumably 
be unwilling, and others unable, to do anything to finance 
them, and it is probable that private enterprise will have 
to play a large part in any such scheme, if it can be estab- 
lished on an acceptable basis. Another factor in the 
situation is the failure of the railway companies to distri- 
bute orders amongst locomotive and wagon builders, 
who are practically destitute of work. When the Senate 
and the Chamber of Deputies were unable to agree over 
the proposal of the State to purchase rolling stock and 
hire it out to the companies, Parliament sanctioned an 
expenditure by the railways in order to provide employ- 
ment to builders, but this sanction was dependent on 
certain stipulations regarding the conditions under which 
the rolling stock should revert to the State at the end of 
the concession. The companies could not accept these 
stipulations, and until that difficulty is cleared up the 
companies feel that they have not sufficient guarantee 
to justify the purchase of rolling stock. At the same time, 
wagon builders fear that as the railway companies are 
keeping as much work as they can for their own shops 
there will be little left for them. It is clear, nevertheless, 
that a considerable amount of rolling stock will have to 
be renewed as soon as the differences between the railway 
companies and the State are settled, and then there should 
be plenty of work for locomotive and wagon builders. 


High-tension Electrical Congress. 


In his address to the International Congress 
on High-tension Electrical Distribution, which was 
opened in Paris last week, the President, Monsieur Ulrich, 
spoke of the plans that are being carried out in France to 
control the production of electrical energy and its distribu- 
tion throughout the country, such as the joining up of 
the northern collieries with the hydraulic resources of 
the Massif Central, the Alps and Pyrénées for supplying 
mainly the Paris region and the north-east of France. 
Lyons, St. Etienne and Toulouse are served by the same 
hydro-electric sources of supply, while Bordeaux has, in 
addition, the Dordogne. The east of France is supplied 
by a system comprising Kembs and the electrical produc- 
tion of- the Lorraine collieries which are associated with 
the Swiss distribution. In the west of France, Nantes, 
Angers, and Le Mans receive energy from the Department 
of Vienne and the Massif Central, while the Paris require- 
ments will be largely met by additional supplies from 
Kembs and the Sautet power station in the Alps. The 
time is approaching when France will be entirely covered 
by mains delivering current at a pressure of 150,000 and 
220,000 volts, which latter tension is regarded as the most 
suitable for this country, but Monsieur Ulrich does not 
believe that progress will stop there, and he asked whether 
such progress in the future will lie in the use of alternating 
current at pressures of 440,000 volts, or a return to direct 
current, which has been neglected for nearly half a century. 
It may be added that the French plan for organising elec- 
trical distribution from the collieries and hydraulic 
supplies is part of a still bigger scheme which aims even- 
tually at a grouping of Continental sources of energy. 


Shipping Bounties. 

While the Government is morally bound, in a 
general way, to abstain from action that may prejudice 
the principle of the tariff truce during the London Con- 
ference, there is, nevertheless, one phase of the principle 
that is giving rise to controversy, and the insistence 
with which the Government is urged to proceed with its 
scheme to pay indirect bounties to shipping shows that 
the problem of suppressing them will be difficult to solve. 
The fact that Germany is paying out 20,000,000 marks 
in aid of shipping, ostensibly as a means of enabling the 
industry to hold its own against the devaluation of the 
dollar, is regarded by the French as an example that they 
should follow if their shipping is to be saved from irretriev- 
able disaster. Subsidies, it is argued, are justified in the 
case of shipping which cannot be protected in the same 
way .as other industries, and when such industries are 
hedged around by tariffs it is always at the expense of 
shipowners. Therefore, a Bill is now before Parliament 
to grant payments in respect of ships other than those 
which are already subsidised, and the amount of such 
payments will be based upon the tonnage of ships, their 
speed, length of voyages, and the number of men carried, 
the idea being that owners will be encouraged to scrap 
old ships and build others more suitable to modern com- 
petitive conditions. This plan to subsidise the whole 
of the merchant shipping will not be lightly abandoned 
by the French, when everybody admits that it is almost 
impossible for owners to carry on without State assistance. 
The merchant fleet, it is affirmed, plays too great a part 
in the scheme of national defence and security and in 
colonial communication to be sacrificed. If subsidies 
are to be suppressed the French will certainly produce 
pear favourite plan for a distribution of international 
raffic. 


British Patent Specifications. 





When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification ix 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application : the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








DYNAMOS AND MOTORS. 


392,204. November 12th, 1931.—BrusH HoLpERs sUITABLE 
FOR DyNAMO-ELECTRIC Macuines, The Morgan Crucible 
Company, Ltd., of Battersea Works, Church-road, London, 
8.W.11, and Cyril James Hews, of 15, Dalmeny-road, 
Carshalton. 

The main object of the invention is to provide a brush and 
guide or brush holder with a pressure device adapted to main- 
tain the brush against one face of the guide, irrespective of the 
direction of rotation of the surface upon which the brush slides. 
The brush A is slidably mounted in a guide or brush holder B. 
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| The upper end of the brush is provided with a projecting arm C. 
A lever D slopes downwards and is pivotally mounted at its 
inner end at E on a bracket F carried by the guide B. The outer 
end of the lever D is drawn downwards against the end of 
the arm C by a spring G connected to the lever and” bracket F. 
The resulting pressure between the brush and the guide B is 
distributed in such a manner as to hold the brush against the 
side of the guide B, which is slotted at H so as not to interfere 
with the movement of the arm C and lever D when the brush 
wears.— May 12th, 1933. 


SWITCHGEAR. 


392,156. November 9th, 1931.—Etectrican SwiTCcHEs OR 
Crrouir BREAKERS WITH ARC EXTINCTION BY MAGNETIC 
Biow-out, Allgemeine Elektricitéts-Gesellschaft, of Fried- 
rich Kari-Ufer 2/4, Berlin, N.W.40, Germany. 

It is explained in this specification that although the opinion 
has been expressed that nothing is to be gained by increasing 
the blow-out field of circuit breakers above a few hundred Gauss, 
experience has shown that a field of 20,000 Gauss and more 
may prove advantageous. The accompanying drawing shows 
a pair of switch contacts made in accordance with the invention. 
A is the fixed and B the movable contact, the edge of which is 
used along the relatively small length C for the making of 
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contact. Thus, the air gap between the poles D of the blow-out 
magnets is reduced to a minimum. The contact B is movable 
in the direction of the arrow. The poles D are so formed and 
arranged that a very intense field, ¢.e., about 20,000 Gauss, is 
produced along the line of contact between A and B, and in its 
immediate neighbourhood. Thus the intense field may extend 
up to a distance of a few centimetres from the line of contact 
according to the dimensions of the switch. It then decreases 
rapidly, however, and becomes zero at a point well within the 
range of movement of the member B. The lower drawings show 
uniform burning away of the contacts, which remain bright and 
continue to fit well into one another.—May 9th, 1933. 


TRANSFORMERS AND CONVERTERS. 


392,193. November 6th, 1931.—Enectrric TRANSFORMERS, 
The British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, London, W.C.2; Charles Gilbert Mayo, 
of 17, Alexandra-road, Rugby, and Paul Mathews, of 7, 
Bilton-rise, Rugby. 

It is well known that power transformers suffer from the dis- 
advantage that their inherent regulation is bad, but this dis- 
advantage may be overcome by cx ting a tor in series 
with the stones Fo primary. The invention consists in elimi- 











nating the separate series reactor, and producing the necessary 
characteristics in the transformer itself. A shunt magnetic 
path A extends between the primary winding B and the 
secondary winding C, the main core portion being shown at D. 
The secondary winding C thus surrounds only the main portion 
of the core, while the primary winding B surrounds both the 
main and shunt magnetic paths. The shunt magnetic path may 
be constituted by a magnetic core independent of the main core 
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but still arranged to link only with the primary winding, if 
desired. Where the primary and secondary windings are 
co-axially arranged, but not concentric, both the primary and 
secondary windings surround the main portion D of the core 
and the shunt magnetic path A passes between the primary 
and the secondary windings and at right angles to the main 
core portion. The theory of the scheme is described.— May 8th, 
1933. 


MEASURING AND TESTING INSTRUMENTS. 


391,831. November Sth, 1931.—Rorary Fiurm MerTers, 
H. Baron, 231, Strand, London, W.C.2. 

This invention relates to fluid 

meters of the kind in which 

N°391,831 measurement is given in terms 

of the number of turns made 

by a reaction turbine through 

which the fluid flows. Such 

meters are suitable only for 

such cases where the fluid can 

flow freely out of the meters ; 

moreover, they can be used in 

most cases only for fluids at 

atmospheric pressure. Accord- 

ing to the invention, meters of 

this type are also made suitable 

for direct incorporation in pipe 

lines by providing in the casing 

and measuring drum a certain 

quantity of stopping gas or 











liquid preferably fills more than 
half the casing and the measur- 
ing drum. The fluid flowing 
from the tank A through the 
pipe B into the meter C 
delivered at A certain 
amount of air is entrapped in 
the upper part of the meter 
casing, whieh is in communica- 
tion with the tank by means 
of the pipe E, the lower end 
of which is drowned when the 
fluid rises to the working level. 
—May 5th, 1933. 


January 25th, 1933.—Micromerters, C. Zeiss, Carl 





392,492. 
Zeiss-Strasse, Jena, Germany. 

In this micrometer, instead of the edge A of the screw cap 

being used for the graduations, they are engraved at B on the 
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interior of a glass cap. These graduations are read against an 
index line C on the stalk. Other markings D on the stalk act 
with the index line E on the cap to show full revolutions of the 
screw.— May 18th, 1933. 


ORDNANCE AND ARMOUR. 


392,117. December 21st, 1932.—ARrMmouR Puiare, Fried. Krupp 
Aktiengesellschaft, of Essen, Germany. 

Armour plate is made according to this invention by casting 
a steel alloy containing about 0-12 to 0-45 per cent. carbon, 
about 2 to 5 per cent. chromium, and about 0-15 to 1 per cent. 
molybdenum, with or without nickel in an amount of up to 
3 per cent. Some or all of the molybdenum may be replaced by 
about two to three times as much tungsten. In the inventors’ 
view the cause of the remarkably good properties of the armour 
plate thus made is due to the fact that the critical point in 
heating, beyond which the armour plate must not be reheated 
during heat treating after the hardening, is very high, so that a 
temperature as high as about 720 deg. Cent. may be used for this 
reheating. Such reheating at high temperatures, which cannot 
be employed with the known cast steel plates, imparts extra- 
ordinarily high toughness and thus high resistance against pene- 
tration by projectiles to the armour plate. The notch toughness 
of armour plate treated in this way reaches a value of about 
20 mkg./cm*, measured by the normal Charpy test, which is 
higher than any value obtainable hitherto with cast plates, 
while the tensile strength is about 45 tons per square inch. The 
same toughness, but with rather lower strength, can be obtained 
by simple heating at temperatures up to about 750 deg. Cent. 
owing to the height of the critical point. It is possible to cement 
the plates and to harden them on one side, but they may be 
hardened without cementation by bringing them into a state of 
highest toughness by quenching from a temperature above 
the Acs point, and subsequently heating to a temperature of 
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the order of 720 deg. Cent., whereafter they are heated on one 
side so as to bring them to the hardening temperature in the 
outer layer only and then hardened on that side by quick cooling. 
The armour plate made according to the invention is particu- 
larly well adapted for this treatment because the gap between 
the Ac, point and the Acs point, and therefore the gap between 
the Ac, point and the har ening temperature (which lies above 
the Acs point) is very small. This fact, taken in conjunction 
with the capacity of the chromium steels for being easily 
hardened, makes it possible to harden the armour plates accord- 
ing to the invention at a temperature which is about 50 deg. to 
100 deg. Cent. higher than their Ac, point, which lies at about 
740 deg. to 760 deg. Cent. A temperature difference of as much 
as 50 deg. to 100 deg. Cent. can be obtained even in compara- 
tively thin plates, so that it is possible to bring one side of the 
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plate to the hardening temperature and yet to maintain a suffi- 
ciently thick layer at the other side at a temperature which is 
below the Ac, point, ¢.e., to maintain this layer in the state of 
the highest toughness. The intermediate or transition layer, 
which has less favourable properties, becomes considerably 
thinner than in the plates of known composition mentioned 
above. Itis not essential to harden the plates made according to 
the invention, but they may be used advantageously as homo- 
geneous armour plates ; that is to say, they may be subjected 
simply to heat treatment. The nickel content may advan- 
tageously be determined in accordance with the thickness of the 
plate, being smaller with the thinner plates, and the nickel 
content entirely omitted in plates of small thickness. The total 
chromium and nickel content preferably should not exceed for 
any given carbon content the value shown by the curve in the 
accompanying drawing ; that is to say, with a carbon content 
of 0-12 per cent. the content of chromium plus nickel should not 
be higher than 6-2 per cent., and with a carbon content of 
0-45 per cent. not higher than 5-4 per cent.—May 11th, 1933. 


GAS PRODUCERS. 


392,496. February llth, 1933.—Coxe Ovens, H. Stéter- 
Tillmann, 16, Lorzingstrasse, Essen-Ruhr, Germany. 

In order to provide a ready outlet for the gas made in a 

vertical retort coke oven, the inventor makes the roof of hollow 

bricks. These bricks have openings A,’through which‘the charge 
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of coal is introduced. Ports B in the sides of these openings 
communicate with the horizontal passage C, and thence to the 
ascension pipe D. The inventor suggests that with this arrange- 
ment it is possible when the charge is gassing freely to bring to 
the assistance of any one of the gas passages one of its neigh- 
bours, which is, at the time, not so fully loaded.— May 18th, 1933. 


MACHINE TOOLS AND SHOP APPLIANCES. 
392,502. February 18th, 1932..-Drawine Presses, H. D. 


Fitzpatrick, 94, Hope-street, Glasgow. 
In this press the blank holder A is supported by the pins B 
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on the top surface of the piston C. Below this piston there is 
maintained a definite pressure, which is supplied by the pipe D 
through the valve E. This valve is controlled by the piston F, 





which in turn is subject to a definite pressure. When the forming 
die G of the press descends the lan holder is depressed against 
the resistance of the piston C, the extent of this resistance being 
dependent on the loading of the piston F. On the return stroke 
of the press the auxiliary valve H opens and admits water 
beneath the main piston to raise the blank holder and eject the 
finished piece.— May 18th, 1933. - 


PUMPING AND BLOWING MACHINERY. 


392,489. January llth, 1933.—SupmersIBLE Pumps, J. 
Sigmund, Lutin, Czecho-Slovakia. 
The submersible pump A is driven by the motor B and is con- 
tained in the casing C. The water delivered by the pump goes 
by way of the outlet D and the annular space around the casing 
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to the rising main. An injector nozzle is provided at E and 
entrains air supplied by the pipe F, which reaches above water 
level. The air is discharged into the motor space and the water 
used by the injector is returned to the well by the passage G.— 
May 18th, 1933. 


SHIPS AND BOATS. 
392,086. November 3rd, 1932.—Snuips’ STERN Posts, W. J. 
Lovett, 80, Bryansburn-road, Bangor, Co. Down, Northern 


Treland. 
The inventor aims at reducing the resistance to propulsion 
of the stern frames of screw propelled ships. This he effects by 
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providing fin-like ea gress on the forward edge of the rudder 


post, which are thinned down to a rounded edge and extend 
nearly to the contour of the propeller. 
be pierced for the sake of lightness and the holes masked by 


cover plates.— May 11th, 1933. 


MISCELLANEOUS. 

392,311. —STeEAM Traps, R. H. Paterson, 
95, Riverview-gardens, Barnes. 

This steam trap has a main receiver which is connected with 

the steam range at A. The discharge valve is shown at B and 

opens downwards. The valve is operated positively by the 


February 19th, 1932.- 
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piston C, which works in a cylinder in communication with the 
secondary chamber D. This chamber contains a bucket float 
and valve E of the usual type. When water accumulates in the 
main receiver up to the level F it overflows into the chamber D. 


These projections may 








It fills the bucket, opens the valve E, and admits pressure above 
the piston C to open the discharge valve B. The bucket is 
finally emptied through the leak-away G down the centre of the 
pi ag spindle, so that it can float again and close the valve E, 
May 18th, 1933. 








Forthcoming Engagements. 


Secretaries of I , &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIMB and 
PLACE at which the meeting is to be held should be clearly stated. 


ttinsitosse Keates 





To-pay. 

Inst. oF British FounpRYMEN.—Annual Conference, at 

Cardiff. For provisional programme see page 510. 
SatuRDAY AND SuNDAY, JUNE 24TH AND 25rH. 

Inst. oF ELzcTricaL EnGingers: N. MIDLAND CENTRE.— 
Summer outing to Buxton. Particulars from the Hon. Secretary 
for the oe Mr. W. H. Fuller, c/o T. W. Cokayne, Ltd., 
Angel-street, Sheffield. 

Monpay, JuNE 26rH, To Sarurpay, JuLY 8TH. 

Woritp Power CONFERENCE.—Scandinavia. For papers to 
be read see page 151. 

WEDNESDAY, JUNE 28TH. 

Soc. or Cuemicat Inpustry.—At the Plastics Exhibition, 
Science Museum, 8.W.7. ‘“‘ Plastics: Their Use in the Elec- 
trical Industry,’”’ Lieut.-Colonel K. G. Maxwell. 

TuurRspay, JUNE 297TH. 

MANCHESTER Assoc. OF ENGINEERS.—Visit to White Star 
m.v. “ Georgie” at Gladstone Dock, Liverpool. Leave Man- 
chester (Central), 1.30 p.m. 
THURSDAY, FripaAy AND SATURDAY, 

JuLy Ist. 

AssocraTIon of TECHNICAL INsTITUTIONS.—Municipal College 
of Technology, Manchester. Summer Meeting. hi 
Dinner by invitation of Imperial Chemical Industries, Ltd., 
7.45 for 8 p.m. Friday: Reception by the Lord Mayor of 
Manchester ; Presidential Address by Sir Hugo Hirst; ‘The 
Training of the Technical Teacher,” Mr. J. H. Currie, 10 a.m.; 
visit-to Bolton, 1.15 p.m., or visit to docks and trip on er 
Canal, 2 p.m.; reception at College of Technology, organ recital, 
8 p.m.; inspection of College, concert, dancing, 8.30 to 11.45 
p-m. Saturday: Papers, “The Textile Industry,” Professor 
Morton ; “‘ Management Education, the Case System,’’ Principal 
G. A. Robinson, 10 a.m.; Charabanc tour, 2 p.m. 

Tusgspay, JULY 4ru, TO Saturpay, JULY 8TH. 

Royat AaricuttuRraLt Soorsty or Eneianpv.—Royal Show 
at Derby. 

Monpay To Fripay, Juty 10TH To 14ru. 

Soc. or CHEMICAL INDUstRY.—Newcastle-upon-Tyne. Annual 
meeting. Headquarters, Armstrong College. Monday: In- 
formal rior. gener 7.30 p.m. Tuesday: Annual general meeting ; 
Presidential Address, PT he Industrial Use of Textiles,’’ Dr. 
R. H. Pickard, F.R.S., ae 45 a.m.; luncheon at New Assembly 
Rooms, Barras Bridge -m.; 2. 30 p-m., Chemical Engineering 
Group session in the thontay Lecture Theatre, paper by 
Dr. 8. L. Pearce, “‘The Application to the Battersea Power 
Station of Researches into the Elimination of Noxious Con- 
stituents from Flue Gases and the Treatment of Resulting 
Effluents”’; discussion to be initiated by Mr. G. Monhebel, of 
I.C.I., Ltd., Billingham ; discussion on a written contribution 
made by Mr. A. T. King, ‘‘ The Fading of Dyed Fabrics under the 
Influence of Sulphur Gases in the Atmosphere.’’ Wednesday : 
Plastics Group Session in the Chemistry Lecture Theatre, 
‘* Plastic Masses, their Physical Importance and Application,” 
Professor B. Rassow ; discussion will be opened by Dr. L. A 
Jordan; presentation by the President of the Medal of the 
Society to Professor W. A. Bone, F.R.S., who will deliver an 
address, “Forty Years of Combustion Research,” 9.30 a.m.; 
annual dinner of the Society at the New Assembly Rooms, 
Barras Bridge, 7.30 p.m.; dancing from 10 p.m. to 1 a.m. 
Thursday: 10 a.m., Food Group Session ; general discussion on 
‘‘How Science can Help the Nation to Produce More of its 
Own Food” akers will include Professor H. D. Kay and 
Mr. H.J. Page. Receptions and works visits have been arranged 
for the visitors. 

WEDNESDAY TO Fripay, Juty 12TH To l4rH. 

Inst. oF Mrytne ENGINEERS.—S ting at Edin- 
burgh. For provisional programme see page 560. 

Wepnespay, Juty 19TH, TO Turspay, Juty 25rH. 


June 297TH, 307TH, aND 





cultural Hall, Islington, N.1. Daily. 

Wortp PetTroteum ConGress.—Imperial College of Science 
and Technology, 8. Kensington, London. For provisional 
programme see page 372. 

SaTurpay, JULY 22Nb. 

Puysicat Society.—Visit to the Cavendish Laboratory and 
the works of the Cambridge Instrument Company, Ltd., at 
Cambridge. 

Sunpay, JULY 23RD. 

Inst. or EtecrricaL ENGINEERS: LONDON STUDENTs’ 
Secrion.—Summer meeting ind Holland and Western Germany. 
Particulars from Mr. R. . Joyce, 14, Moresby-avenue, 
Tolworth, Surbiton. 








CONTRACTS. 


Davy Brotuers, Ltd., of Sheffield, have just recently been 
entrusted with the execution of an important contract for a 
large works in Poland, namely, the Towarzystwo Staracho- 
wickich Zakladow Gorniczych 8.A. This order comprises a 
high-speed forging press of 2000 tons power, operated by air- 
hydraulic intensifier, arranged for working also at 1000 tons 
power, and with large base plate extension for hollow forging 
work. 








Tue “ Minas Gerags.”’—John I. Thornycroft and Co., Ltd., 
have received a contract frora the Brazilian Ministry of Marine 
for the reboilering of the battleship ‘“‘ Minas Geraes.” She is 
ad of the two largest units of the Brazilian Navy, built on the 

e before the war, and having a displacement of 19,200 tons. 
t e contract price is over £50,000, and it will provide a welcome 
increase of employment at the company’s Southampton works, 
and for steel manufacturers in other parts of the country. 

R. H. Tree TestimontaL Funp.—The support ayy ~2n 4 
this fund by members of the I.E.E. is most gratifying. 

June 19th no less than 314 contributions were ad 
striking testimony to the popularity of: Mr. Tree. As inom 
lines may meet the eye of some members who have overlooked 
the matter, may we remind them that it is desired to close the 
fund next week, and that contributions should be made out 
to Sir Arthur Preece, the Hon. Treasurer, c/o 1.E.E., Savoy- 
place, Victoria Embankment, E.C.2. 
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A Seven-Day Journal 


The Compagnie Generale Transatlantique. 


THE administration which was appointed by the 
State to save the Compagnie Générale Transatlan- 
tique from liquidation by reorganising the company 
and effecting economies and placing the finances on 
a working basis with the aid of sacrifices by creditors 
and shareholders has now completed its task. The 
next step is to obtain the acceptance by Parliament of 
the “Statute” that has been prepared by the 
Government. It received the approval last week of 
the Finance Commission of the Chamber of Deputies, 
as well as of the Commission of the Merchant Marine, 
though in the latter case there appears to have been 
some divergence of opinion that points to a conflict- 
ing debate in the Chamber. The Government is pre- 
pared to sign a convention whereby the State will 
subscribe to a new capital, and will pay subsidies 
ranging from 50 to 150 million franes for the carrying 
of mails and for the services the company will render 
to the nation. The State will have a majority of the 
shares, and will therefore control the company. Any 
increase of capital must be sanctioned by Parliament, 
which means that the company will have no initiative 
in financial matters, and it is feared that the inter- 
minuble delays to such parliamentary sanction will 
render it difficult to obtain money from the public 
when it is most needed. It is claimed that the State 
should make special provision for any losses that 
may be incurred with the ‘‘ Normandie,” since the 
construction of that ship was imposed on the com- 
pany by the Government, which, it is argued, should 
relieve the Compagnie Transatlantique of any finan- 
cial deficit, though it is still thought possible that the 
super-liner will prove so great an attraction that its 
popularity will enable the ship to pay its way. The 
new “Statute” is to be voted in Parliament during 
the present session, so that the subsidising of the 
company will be definitely legalised, and there can 
then be no longer any question of suppressing entirely 
subsidies for shipping. 


Pulverised Fuel. 


THE announcement is made by H. Tollemache and 
Co., Ltd., of Canada House, London, that, in order 
to meet a steadily increasing demand for pulverised 
coal, they have decided to produce pulverised fuel for 
marketing purposes, and that a first plant, which is 
now being erected at a colliery in Yorkshire, will, it 
is anticipated, be in production in a few weeks time. 
This is the first practical step yet made to bring 
this country into line with Germany and America, 
where, for some years past, pulverised fuel has 
been available for purchase by consumers. Special 
arrangements are being made for delivery in small 
quantities, but for regular consumption the fuel will 
be distributed in specially designed tank wagons, from 
which it will be discharged by pipe line into the con- 
sumer’s bunker, with all the simplicity, convenience, 
and cleanliness of fuel oil. The special form of wagon 
used on the Continent for the transport of pulverised 
fuel is a three-wheeled truck carrying three cylindrical 
tanks with wedge-shaped bottoms and conical tops. 
These tanks are loaded through a manhole at the top 
and when closed are perfectly air-tight. They are 
discharged by air at a pressure of 30 lb. per square 
inch through a pipe line or flexible hose directly into 
the consumers’ bunkers. A 10-ton container can be 
easily discharged in thirty minutes. Under these 
conditions of handling there is no danger, and we 
understand that during ten years of operation in 
Germany and other countries there has never been an 
explosion. 


Unemployment Grants. 


In December, 1920, the Government appointed an 
Unemployment Grants Committee, with the Right 
Hon. Viscount St. Davids as its chairman. That 
Committee remained in existence until last year, 
when the present Government, having reached the 
decision that the policy of providing State assistance 
for unemployment schemes should no longer be 
followed, it came to an end. During the eleven and 
a-half years of its existence it met no less than 616 
times and issued eleven reports, of which the latest, 
and final, was published last week. In it, the Com- 
mittee reviews the whole of its proceedings step by 
step, thus giving a concise history of the unemploy- 
ment grants. Some of the figures are surprising. 
Between December, 1920, and March, 1922, 3523 
schemes were approved, ‘at a total’ estimated cost of 
£26,570,000. The annual number fell from then 
onwards to 1927—8, when it reached’ the minimum of 
28 schemes for £319,000: It.then began to rise again, 
and between September, 1929, and August, 1930, 
2026 schemes, of an estimated value of £41,770,000, 
were approved. The total expenditure in a trifle 
over eleven years was approximately £191,000,000, 
of which about £172,000,000 will be met out of long- 
term loans raised by local authorities. The following 
figures show what a great variety existed in the sizes 
of the schemes approved :--Under £2000 in estimated 


£50,000 and £100,000, 367; and over £100,000, 254. 
The total number of schemes approved by the Com- 
mittee was 17,640. It is estimated that the grants 
towards the cost of all approved schemes represent 
approximately 35 per cent. of the total capital outlay 
of £191,000,000, and the liability of the Exchequer is 
therefore nearly £67,000,000, but will amount to 
about £85,000,000 over the whole period during which 
grants are payable. “A table indicates that the 
allocation of each £1,000,000 resulted in the provision 
of direct employment equivalent to rather more than 
2500 man-years. The amount of indirect ernployment 
was extremely variable, and the Committee is unable 
to go further than to say that it was “ clearly sub- 
stantial,’”’ and due allowance should be made for it in 
considering the employment value of public works. 


A New Channel Cable. 


TuE British Post Office has placed the contract 
for the new Anglo-French telephone cable with the 
Telegraph Construction and Maintenance Company, 
Ltd., with whom Standard Telephones and Cables, 
Ltd., will co-operate in the execution of this work. 
In the choice of the route, of the cable structure and 
of the armouring, consideration has been given to the 
experience gained with older cables, and especially 
to the difficult conditions for cable laying in the 
English Channel, particularly near the French coast. 
The design of the cable incorporates the following 
interesting features :—-There are nineteen star quads 
of unloaded copper conductors of 66 lb. per mile. 
The conductors are paper insulated, and each quad 
is separately screened with a layer of metallic tape, 
which has the effect of eliminating electro-static 
interference between the circuits in different quads. 
The lead alloy sheath, which is in one continuous 
length, is protected from the effects of vibration by 
means of a cylindrical tube of a special rubber com- 
position, and safeguarded from mechanical damage 
and abrasion by means of a layer of heavy steel wires. 
On the English side the submarine cable will be 


repeater station as an unarmoured duct cable; on 
the French side it will be extended from the coast 
(to the east of the Bassin de Chasses, near Calais) 
to the Calais repeater station as a steel tape armoured 
cable. The submarine section, including spare cable, 
will be 29 nautical miles in length, and will weigh 
nearly 1000 tons. Standard Telephones and Cables, 
Ltd., will manufacture the lead-covered care for the 
submarine section, and will also provide the requisite 
sections of underground cable between the submarine 
cable and the repeater stations near the respective 
coasts. The armouring and rubber covering of the 
lead-covered core of the submarine section will be 
undertaken by the Telegraph Construction and 
Maintenance Company, Ltd., which will lay the cable 
across the Strait of Dover by its c.s. ‘*‘ Dominia.” 
It is anticipated that the cable will be completely 
installed by about the end of August. 


Temple Meads Station. 


A SPECIAL correspondent of The Times gave on 
June 27th some particulars of the new works which 
the Great Western Railway Company is carrying out 
at Bristol, work upon the last stage of which was begun 
this week. The contract involves the demolition of 
some of the existing buildings in the station itself 
and their replacement by modern structures, but the 
outer walls of the oldest part, built by Brunel, are not 
to be disturbed, so that the external appearance of 
the building will not be materially changed. Addi- 
tional running lines between Filton Junction and 
Stapleton-road, Dr. Day’s Junction and Temple 
Meads, and between Temple Meads and Portishead 
are to be laid, and carriage sidings are to be provided 
at Malago. About 500 men are now at work, and it is 
estimated that as many more are being indirectly 
employed. When the scheme is completed, Temple 
Meads Station will occupy three times its present 
area, and will extend on the east side to the boundary 
of the Cattle Market. A large subway for passengers 
and luggage will connect all the platforms with the 
booking hall, and the “ bottle-netk”’ outside the 
Bath and Taunton end of the station will be abolished. 
Practically the whole of the platform area will be 
under cover, and the longest platform may measure 
as much as 1230ft. in length. 


Wholesale Prices. 


On Monday last a Sub-commission of the Economic 
Conference had before it for consideration draft recom- 
mendations on wholesale prices of primary products. 
These recommendations, which are of great interest 
to the engineering industries, may be summarised 
as follows :—In order to restore world prosperity, 
wholesale prices of primary products must be raised 
to a reasonable level ; to meet the conditions of the 
present world crisis, it is desirable to adopt plans to 
co-ordinate production and marketing; and, any 
agreements should conform to the following con- 
ditions : (a) The commodity must be of world import- 
ance, in which there is such excess of production 
or stocks as to call for special concerted action, (5) 
the agreement should not exclude related or substitute 
products if their inclusion is necessary to secure the 
success of the plan, (c) it should command a general 





total cost, 8101; between £2000 and £10,000, 6100 ; 
between £10,000 and £50,000, 2818; between 


measure of assent amongst exporting countries, and 
where necessary should provide for the co-operation 





extended from the joint at St. Margaret’s Bay to the |, 





of non-exporting countries, (d) it should be fair to 
both producers and consumers, and be designed to 
secure and maintain a fair and remunerative price 
level without discriminating against a particular 
country, (e) it should be administratively practicable 
and the individual Governments concerned must 
have the power and will to enforce it in their respec- 
tive territories, (f) it should be of adequate duration, 
and (g) due regard should be had to the desirability 
of encouraging efficient production in each country. 


Coastal Trade. 


THE Coastal Trade Development Council has 
circulated a letter in which it expresses grave concern 
about certain aspects of the Road and Rail Traffic 
Bill. Its anxiety is raised by Clause 29, which 
empowers the railway companies to offer exceptional 
rates against which it is felt coastal shipping could 
not compete. ‘‘ Desirable as it may be to assist 
the railways in their struggles against heavy odds.”’ 
says the Council, ‘it should not be forgotten that 
coastwise shipping is a separate and alternative 
form of transport which is absolutely essential to 
us as a maritime country, and nothing ought to 
be done under the new Bill which will imperil its 
position, particularly when it is remembered that 
coastwise shipping is not in effective competition 
with the great bulk of railway traffic. On the other 
hand, coastal transport is largely at the mercy of 
the railway companies, not merely as regards dues 
and handling charges at the docks owned by those 
companies, but also in regard to the short railway 
hauls which are entailed in getting goods to and from 
the ports.” In the opinion of the Council, coastwise 
shipping—our oldest form of transport——‘‘has a 
legitimate grievance concerning the persistency 
with which it has been ignored in the transport 
councils of the nation. The drafting of the Bill, 
apparently without reference to the industry, is, 
in our judgment, a striking example of the unwisdom 
of this policy.” 


London Transport. 


On Saturday next all passenger transport systems 
of Greater London will pass into the control of the 
London Passenger Transport Board, whose Chairman 
is Lord Ashfield, and whose home will be in Broadway 
House. Amongst these systems the London County 
Council tramways hold a very important position, 
and it was very natural that at its meeting on Tuesday 
last the Council should take particular cognisance 
of the surrender of a duty which it has performed 
for more than forty years. The Council was founded 
in 1889, and there were then about 106 route miles 
of tramways, controlled by fourteen companies, 
and carrying some 169 million passengers each year. 
With the exception of a couple of cable lines, all 
the routes were worked by horses. To-day, electric 
traction is alone employed, there are over 167 route 
miles of track, and 700,000,000 passengers are trans- 
ported annually. The capacity of the Council’s 
power station is 87,000 kW, and 250 million units 
are generated per annum. The staff numbers 13,000, 
and the salaries and wages bill amounts to two and 
a-half million pounds a year. The Highways Com- 
mittee, in bidding farewell to the Tramways Depart- 
ment and the officers and employees who are to be 
transferred, says, in the report it presented on 
Tuesday, it feels ‘‘ that the Council would desire 
to place on record its appreciation of the services 
rendered by every section and grade of the staff, 
whose efforts over a long period of time have resulted 
in the present efficient state of the undertaking.” 


The National Physical Laboratory. 


On Tuesday, June 27th, the usual annual inspection 
of the National Physical Laboratory was made by 
the Board and invited guests. Visitors were 
received between 3 and 3.30 p.m. in the high voltage 
laboratory by Sir F. Gowland Hopkins, President 
of the Royal Society, Chairman of the Board: the 
Right Hon. Lord Rayleigh, Chairman of the Executive 
Committee, and the Director. Among the outstanding 
exhibits were the new wind tunnels, apparatus 
for measuring small differences in the shades of 
colour, and a new Marx impulse generator, capable 
of producing 1 million volts. The latter was employed 
on the occasion of the inspection to demonstrate 
how trees, buildings, &c., attract lightning discharges. 
The D.C. pressure applied to the generator is 100,000 
volts, and by means of the usual condensers and 
spark gaps it is increased ten times. In the physics 
department, apparatus was shown for investigations 
on refrigeration plant. Although in practice deposits 
of hoar frost on the tubes of these plants are periodic- 
ally removed, experiments have shown that deposits 
up to jin. thick, at any rate, are not detrimental to 
heat transmission. It has also been found that the 
transfer of heat from the air to the cooled pipes is 
considerably increased by breaking up the air currents 
by means of a series of spaced wooden bars. Similarly, 
the heat transfer of a second layer of pipes staggered 
in relation to the first layer, is increased by the 
turbulence set up by this arrangement. In the radio 
department, the main exhibit was the apparatus 
shown by Sir Frank E. Smith during his LE.E. 
Kelvin lecture for demonstrating by means of an 
acoustic analogy how electro-magnetic waves are 





reflected from the ionosphere. 
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(Concluded from page 618, June 23rd). 


THE PETROLEUM AREAS IN THE BASSIN DE MAREE. 
glad of our readers will be aware that Thames 

Haven Oil Wharves, Ltd., a British company, has 
a very large interest in the Compagnie Industrielle 
Maritime (C.I.M.), a French undertaking, which, 
among its other activities, controls the major part 
of the oil import trade at Le Havre. The C.I.M. 
received its first concession of a port area at Havre 
from the French Government in 1922; its first 











concessions the whole of the reclaimed area on the 
south side of the Nouvel Avant-Port and the Bassin 


de Marée,’in addition to the oil storage area of over 
50,000 square metres adjoining the foreshore to the 
south of the old gare maritime (Fort des Neiges 


Depét) and the areas to the north of the Nouvel 


Avant-Port on which the deep-water quays have 


been built. 
Oil is pumped from the larger depét on the south 
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FiG. 32--PETROLEUM BASINS FROM THE SOUTH-WEST 


petroleum storage at Havre was brought into use in 
1926. The deep-water quays built by the company 
between 1926 and 1933 have already been described 
in @ previous article of this series. 

During the year 1932 the C.I.M. completed the 
erection of storage for 30,000 tons of oil, and in 1933 
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side of the harbour to the Fort des Neiges Depét, 
through pipe lines laid along the south and east 
embankment walls of the new harbour area. 


PETROLEUM BASINS. 


The two basins for the accommodation of oil 


HARBOUR SIDE 


The floating fire barrage of the No. 1 basin com. 
prises three pontoon sections, each 31-3 m. long, 
and two short terminal pontoons, 4:3 m. long. The 
latter move up and down with the tide in a vertical 
groove formed in the reinforced concrete pierheads 
at the entrance to the basin. The sections are held 


Fireproof 
Lagging 





CROSS SECTION AT JUNCTION 
OF CYLINDER WITH END 
SECTIONS 


CROSS SECTION OF 
PONTOON CYLINDER 


Concrete 
Ballast 





“Tre Enaineer” > 


1 500 | 
Low 


FIG. 35—PONTOONS OF FIRE BARRAGE 

in position in the groove by a dovetailed coupling 
(Fig. 33). The three long pontoons are secured to 
each other and to the short terminal pontoons by 
means of bollards and wire rope lashings. Each of 
the long pontoons consists of a ballasted steel cylinder 
(Fig. 35) 1-5 m. diameter, terminating in a rectangular 





section, 2m. wide at each end. When placed in position 
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Fic. 33—C.1.M. PETROLEUM BASIN No. 


another 25,000 tons will be added, which will raise 
the total storage accommodation of the company in 
Havre to 175,000 tons. Large oil refineries which 
certain importing companies are building on the banks 
of the Seine and the Tancarville Canal are almost 
complete ; the crude oil supplies for these will all 
pass through the C.I.M. tankage. In 1932 the import 
of petroleum oils through the C.I.M. establishments 
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FIG. 34—MOORING PLATFORM 


at Havre was 260,000 tons, and this year it is expected 
to reach one million tons. The gross tonnage of 
passenger and cargo vessels using the Quai Nord of 
the C.I.M. in 1932 was well over 4} million tons, an 
increase of 90 per cent. on the total for the previous 
year. These figures are exclusive of oil tank steamers 
making use of the petroleum basins. 

At the present time the C.I.M. controls under its 





tankers when discharging oil to the storage tanks on 
the south reclamation are tidal, but the water surface 
in each case is cut off from the water of the Bassin 
de Marée by floating barrages, consisting of inter- 
locked steel pontoons. The risk of outflow of burning 
oil from the enclosed basin into the Bassin de Marée 
in case of fire is thereby reduced to a minimum. The 
first basin (Fig. 32) constructed in 1925 on the re- 
claimed area near the root of the South Pier, has been 
dredged to a depth of 10 m. below low water zero. 
The dimensions of the deep water space are 224 m. 
length and 80 m. width (Fig. 16, ante). The second 
basin, lying to the east of the first, was completed early 
this year, and will be brought into use as soon as the 
floating fire barrage is in position. This is expected 
to be about May, 1933. The second basin, which, 
like the first, has been dredged to — 10 m., is separated 
from the third—not yet constructed—by a reinforced 
concrete jetty of interesting character. It is un- 
necessary for this structure to be built solid down to 
the level of the harbour bed, but it is requisite that 
a continuous screen should extend from the highest 
water level down to the lowest. The design finally 
adopted is shown in Fig. 34. The central part of the 
jetty is 23 m. in width and constitutes a mooring and 
berthing platform about 85 m. in length. The plat- 
form is supported by two rows of mooring piers some- 
what similar to those used in the facework of the 
North Quay of the C.I.M. The reinforced concrete 
shells are each 4-25 m. square externally and surround 
a group of nine reinforced concrete piles. The pairs 
of piers\are spaced at intervals of 40 m. longitudinally. 
Between the two rows of mooring piers is a screen 
wall extending from + 9-5 m. to —1-0m. in the form 
of a reinforced concrete girder carried upon piled 
supports. The screen wall has no opening between 
its upper and lower edges. It is extended outwards 
and inwards beyond the mooring platform, terminat- 
ing at its outer end in a pier which forms the anchor 
point for the floating fire barrage and joining with the 
reclamation embankment at its inner end. The 
deep-water area in the second basin is 250 m. in 
length and 80 m. wide. The third basin—not yet 
constructed—will probably be of the same size. 
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1—FLOATING FIRE BARRAGE 


across the basin entrance these rectangular enc’s over- 
lap and make close contact with each other and with 
the short end pontoons which are of similar rectangular 


FIG. 36—-FLOATING FIRE BARRAGE 


section. When the basin is to be opened the three 
long pontoons are unlashed and withdrawn to positions 
alongside the entrance jetties. A view of three of 
the pontoons is reproduced in Fig. 36. The pontoons 
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now being built for No. 2 Basin are similar to those 
described, but they are of greater length. 


DREDGING, 

The deepening of the harbour and its approaches 
has proceeded since the year 1900 in accordance 
with successive programmes of improvement. At 
that time the depth in the approach channel was 
about 3 m. below low water zero.* At the present 
time there is a minimum depth in the channel of 
8:5 m. below zero and deepening to —10-8 m. is 
now in progress... The depth in the berths alongside 
many of the quays is, of course, much greater than 
that available in the approach channel, being as much 
as 14m. at low water in the berths of the C.I.M. quays. 

The plant employed at the present time on the work 
of deepening the harbour includes three bucket 
dredgers, thirteen hopper barges, a barge equipped 
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FiG. 37--NORTH QUAY -TYPICAL SECTION 


for pumping ashore dredged material, three closed 
barges, and six tugs. One of the bucket dredgers is 
capable of dredging to a depth of 21-5 m. and the 
largest has a theoretical output of 720 cubic metres 
per hour, the capacity of its buckets being ? cubic 
metre. For maintenance dredging in the closed 
docks there is also a small bucket dredger which is 
not ineluded in the above list. 

The difficulties of dredging the approaches to the 
port of Havre are accentuated by the fact that the 
channel extends seaward to a point about 4 kiloms. 
from the harbour entrance, and is 250 m. in width at 
the level of the dredged bottom. The dredgers usually 
cease working when the height of the waves reaches 
0-8 m. The number of working days when dredging 
is practicable outside the harbour averages 100 
annually. When the conditions of weather are un- 


large dredgers lifts approximately 1,000,000 cubic 
metres of spoil per annum. On the completion of the 
deepening of the entrance channel to —10-8 m., 
the port authority proposes to undertake the widen- 


backed by a screen wall of steel sheet piling. The 
Bassin Nord is at the present time being dredged to a 
depth of —2-0 m., the impounded water level in the 
basin being +7-15 m. 


There is thus available at all 








Fic. 39--ROLLING LIFT BRIDGES ACROSS 


ing of the channel from 250 m. to 350 m., and ulti- 
mately to increase its depth to —12-0m. 


THE IMPROVEMENT OF THE Bassin _Norp. 


The need of increased accommodation for the 
import trade of Havre has led to the development and 
enlargement of the Tancarville Canal, which connects 
with the eastern end of the series of closed docks. 
This canal is now being used less as a means of com- 
munication for inland water transport than for the 
import of overseas trade. At the present time the 





port authority is bringing to completion the con- 








Fic. 38—-Two ROLLING LIFT BRIDGES 


suitable for dredging in the sea channel, the dredging 
craft are employed on the deepening of the outer 
harbour and the Bassin de Marée. Each of the three 


* The zero referred to in this article, and shown on the plans of 
the harbour works, is the ‘Zero des Cartes Marines,” and is 
0-3m. below the level of lowest equinoctial spring tides, or 
about 1m. below mean low water spring tides, and about 
4-3 m. below mean sea level at Havre. The rise of mean spring 
tides at Havre is about 7-85 m. and of mean neap tides about 
5-85 m. above zero; equinoctial tides rise to + 8-15 m. 











CROSSING THE TANCARVILLE CANAL 


struction of a new closed basin, known as the Bassin 
Nord, which has been formed by the enlargement of 
the Tancarville Canal over a portion of its length. 
The first of the quays to be constructed in this basin 
is 650 m. in length, and was completed this year 
(Fig. 37). The superstructure of the wall is carried 
on a reinforced concrete platform supported by 
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TANCARVILLE CANAL DURING ERECTION 


times a depth of over 9m. The Bassin Nord provides 
an additional water space 1300 m. in length, having a 
width of about 220 m. over the greater part of its 
length. 


In order to provide access to the new Bassin 
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FiG. 40--PROTECTION .WORKS, TANCARVILLE CANAL 


Nord for large ocean-going ships, it has been necessary 
to transform and enlarge the Tancarville Canal into 





reinforced concrete piles, the groups of piles being 
spaced 2 m. apart longitudinally. The platform is 


a ship canal between the Bassin Vetillart up to bridge 
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No. 7 situated at the eastern end of the Bassin Nord. 
The old swing bridges, having openings 16m. wide, 
which formerly spanned the canal at several points, 
have been replaced by electrically operated Scherzer 
rolling lift bridges, each having a clear opening of 
35m. There are in all five new bridges of this type. 
Most of them carry both road and rail tracks, but 
in one position two separate bridges are situated 
side by side (Fig. 38). Views of one of the bridges, 
showing two stages in the course of its erection, are 
reproduced in Fig. 39. The views show clearly 
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Fic. 41—SYPHON UNDER TANCARVILLE CANAL 


the method adopted for the erection of the steelwork 
with the bridge span raised to the open position. 

It has been necessary to strengthen and realign 
the canal banks between the Bassin Vetillart and the 
Bassin Nord in order to permit the deepening of the 
channel and its enlargement to a bottom width of 
40 m. without endangering the stability of buildings 
and works adjoining the canal. Two types of con- 
struction adopted for the support of the north bank 
of the enlarged canal are shown in Fig. 40. The 
deepening of the canal has entailed the building of a 
syphon to carry the main sewers, water mains, and 
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of the Compagnie Francaise de Raffinage on the 
east side of bridge No. 8. 


PETROLEUM BASINS FOR INLAND WATER 
TRANSPORT. 

The Compagnie Francaise is at the present time 
constructing a basin—intended for the reception of 
inland waterway oil carriers—on the south side of 
the canal adjoining the refinery where 1} million 
tons of crude oil can be treated annually. The basin 
is planned in the form of a by-pass parallel with the 
canal, having access to the latter at either end (upper 
part of Fig. 42). Both entrances are closed by floating 
fire-booms, isolating the water area of the basin 





line to the south of the industrial area and terminat: 
at its western end in the proposed Bassin Sud. 


Roaps AND RaILways. 


The transformation of the Tancarville Cana! 
area and the development of the Bassin de Marée 
have necessitated the construction of new roads and 
railways in the port area. The most important new 
work in connection with rail traffic is the Gare de 
Soquence, a large marshalling yard lying to the north 
of the new Bassin Nord, and its rail connections 
with the Bassin de Marée. At the present time the 
Soquence Yard is capable of sorting 3000 wagons 
per day. All the new connecting lines are laid with 











ay ae 
Pk a 


FiG. 44—RAILWAY CONNECTION ACROSS ENTRANCE TO BASSIN DU RO! 


from the canal water. This plan avoids the risk 
of congestion of traffic and delays due to turning 
in the basin, as all traffic is able to proceed straight 
through the by-pass from one end to the other. 
Another petroleum basin for oil-carrying barges 
has been constructed on the south side of the Garage 
de Graville, where. the loading of such barges was 
formerly carried on in the canal itself. The new basin 
(lower part of Fig. 43) is separated from the canal by 
a floating fire barrage. The quay walls adjoining the 
basin have been refaced and partially reconstructed to 





provide for the increased depth in the canal, which 
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curves of more than 400 m. radius. The main lines 
from Paris to the several gares maritimes in the 
Bassin de Marée cross the Tancarville Canal by two 
rolling lift bridges (Figs. 2 (ante) and 38), placed side 
by side at the western end of the Bassin Nord. 

Another development of the railway connections 
at Havre, which is of particular interest to English 
readers, is the extension of the railway to the 
Southampton Quay on the north side of the Avant- 
Port, which has hitherto been cut off from the dock 
railway system by the old Bassin du Roi. The quays 
on either side of the tidal entrance to this basin have 
been extended (Figs. 2 (ante) and 44), and the narrow 
opening thus formed is now spanned by one of the old 
swing bridges removed from the Tancarville Canal. 
The new line was opened for traffic last month. 

ProposEeD FuTURE EXTENSIONS OF THE PoRT 
Works. 


Parliamentary sanction has already been obtained 
to the carrying out of further schemes of extension 
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other services under the canal, at the eastern end of 
the Bassin Vetillart. The invert of this syphon is 
at 16-6 m., and a section of it is shown in Fig. 41. 


CONVERSION OF THE TANCARVILLE CANAL. 


We have already mentioned the deepening and 
widening of portions of the Tancarville Canal as 
part of the policy of the port authority in converting 
the navigation into a ship cana! traversing an indus- 
trial area. A beginning has been made in the develop- 
ment of this area by the replacement of the old 
swing bridges, already mentioned, and by deepening 
the canal to 9m. as far as bridge No. 7 at the east 
end of the Bassin Nord and to 7 m. depth for a further 
distance of over 5 kiloms. as far as the oil refinery 
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42 AND 43—PETROLEUM BASINS ON THE TANCARVILLE CANAL 


. 


isnow 9m. A typical example of this work is shown 
in Fig. 45. 

Both of these installations will be connected with 
the petroleum storage and basins in the Bassin de 
Marée by pipe lines. 


PROPOSED NEW CANAL FOR INTERNAL NAVIGATION. 


The conversion of the old Tancarville Canal, and 
the industrial development of the land bordering it, 
will at some future date involve the construction of 
a new canal fer inland water transport .connecting 
the Seine at Tancarville with the Havre dock system. 
The Port Authority proposes to carry out this work 
if and when the project for the eastward extension 
of the Bassin de Marée—referred to hereunder— 
should be realised. The new canal would follow a 
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Fic. 45—-REFACING OLD QUAY WALLS— 
TANCARVILLE CANAL 


at the port of Havre on the foreshore and sea-bed 
of the Seine to the eastward of the Bassin de Marée. 
These works, which are indicated by dotted lines in 
Fig. 2 (ante), include the reclamation of a large area, the 
construction of a closed basin to be called the Bassin 
Sud, which would be entered by locks from an east- 
ward extension of the Bassin de Marée, and would 
be in communication with the new Bassin Nord 
through an extension of the latter to the southward, 
and a regulating lock. The internal dimensions 
proposed for the principal lock between the Bassin 
de Marée and the Bassin Sud are 400 m. in length 
and 50m. width at the entrance. At the eastern 
end of the Bassin Sud it is proposed to construct a 
series of wide moles having berthing spaces between 
them. If this plan should be carried out it would 
enable large ocean-going vessels to enter the new 
Bassin Nord, and the.extension of it to be constructed 
hereafter, from the Bassin de Marée and avoid the 
passage through the old and congested docks which 
is at present inevitable. It is unlikely that this 





large programme of works will be undertaken in the 
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near future, and the estimated cost of the project 
is not available at present ; but some indication of 
its magnitude can be gained from the estimate already 
nade for the large entrance lock between the proposed 
basin and the Bassin de Marée. This work alone 
is valued at 250 million franes. 


CONCLUSION. 


The Autonomous Port Authority of Havre was 
formed in 1925 under the provisions of the law of 
1920 authorising the constitution of autonomous 
or independent authorities in the case of several of 
the more important French ports. The provisions 
of this law permit of a considerable degree of 
decentralisation and, at the same time, local concen- 
tration of the port directorate is secured. The 
Administrative Council of the Port of Havre consists 
of twenty-one members as follows :—Nine members 
nominated by the Chamber of Commerce of Havre ; 
three by the Chambers of Commerce of Paris, Rouen, 
and Bolbec respectively ; three members represent- 
ing the principal users of the port; two railway 
representatives ; a representative of the Minister 


of Finance ; one representative of the Department 
of Seine-Inférieure ; one of the Havre Municipal 
Council, and finally, a representative of the workmen 
in the port. The principal official is styled the 
Director-General of the port. The Autonomous 
Authority has taken over a large part of the duties 
formerly performed in connection with the port by 
the Ministry of Public Works. 

We are indebted to Monsieur Albert Kaufimann, 
Inspecteur Général des Ponts et Chaussees, Paris ; 
to Monsieur Despujols, the Director-General of the 
Port Autonome du Havre, and to Monsieur F. Beau, 
who is in charge of the new port works, for facilities 
given to us to inspect them, and for plans, photo- 
graphs, and information upon which the foregoing 
description of the works has been based. We are 
also indebted to Monsieur Michel-Schmidt, a director 
of the firm of contractors (Messieurs Schneider et 
Cie., Michel-Schmidt et Hersent) responsible for most 
of the new harbour works, excepting those carried 
out by the C.I.M., and to Mr. T. C. J. Burgess, of 
the London and Thames Haven Oil Wharves, Ltd., 





for the use of photographs and drawings. 








Relining Curves by Ofisets. 


By J. D. W. BALL, Assoc. M. Inst. C.E. 


‘JOR the original setting out of railway curves, 
the convenience of using the theodolite will 
not be denied, but these curves in course of time, 
and under traffic and maintenance work, lose their 
correct alignment and have to be relined. For this 
operation the theodolite is not nearly so convenient, 
as it cannot be set up for long periods over one of 
the rails, and the determination of the angle of inter- 
section and length of tangent is generally much 
more difficult than when the line was originally 
set out. For these reasons many engineers find it 
more convenient, when relining curves, to measure 
the offsets from a series of chords of equal length, 
such chords being determined by the use of ordinary 
cord of the kind commonly employed by bricklayers, 
stretched tightly between reference points which 
have been previously marked or determined. 

‘ Fig. 1 shows, to distorted scales, a curve of $ mile 
radius and 660ft. in length between the tangent 
points, divided into arcs of 66ft. It is convenient 
to keep the reference points clear of the apparent 





3456 7 8 9 10 11 12 13 14 15 
Division Number 


FIG. 2. 


FIG. 2—Diagram of offsets for curve shown in Fig. 1 and 
variations of this curve. 
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tangent points, as in this case there are only two 
special offsets to be determined at each end of the 
curve instead of a possible three. 

In the case under consideration the first reading 
will be obtained at point 2 with the ends of the cord 
held at points 1 and 3, although it is usual to take 
readings for one or two points on the straight to 
verify that these are truly in line. Subsequent 
readings will be taken at points 3 and 4 with the cord 
held at points 2, 4 and 3, 5 respectively and so on. 

The cord is most conveniently held against the 
running edge of the outer rail, unless this is much 
worn, in which case the outer edge will give better 
results. The length of chord is best determined by 
the length of the rails, since it is only necessary to 
verify that these are all of the same length, and 
number the joints selected as reference points. In 
the case of 33ft. rails, by numbering alternate rail 
joints, the curve will be divided into 66ft. lengths, 
and, if it is proposed to put in transition curves, the 
numbering should commence at least four rail joints 
back from the apparent tangent point. 

The divisions of the scale used for measuring the 
offsets should commence at the end so that this can 
be held against the edge of the rail. An ordinary 


to make a scale 12in. long the broad divisions are 
helpful as a guide for keeping the scale at right 
angles to the cord. Time will be saved, however, 
in making the subsequent calculations if a special 
decimal scale is used, divided into hundredths of a 
foot. 

The relations between the measured offsets and 


the radius of curvature are very simple. For all 
ordinary cases the approximate formula 
R=C?/2d (1) 


can be safely used, where R is the radius in feet, 
C is half the chord in feet (taken as equal to half the 
arc), and d is the offset in feet and/or decimals of a 
foot. More exact formule are : 
d=R— /(R*—C*) -. . ~ <2) 

which is the true relation when C is half the chord and 

d=R (1—cos C/R, radians) (3) 
which is the true relation when C is half the arc. 
In this last formula C divided by R is the angle in 
radians and must be multiplied by 57° 17’ 45” to 
obtain degrees. 

If the actual offsets measured on the true circular 
curve illustrated to a distorted scale in Fig. 1 are 
set out in the form of a diagram in which distances 
along the curve are plotted horizontally and the 
offsets vertically, the result will be as shown by the 
full line in Fig. 2. At each end of the curve two of 
the chords subtend a portion of circular arc and a 
portion of straight line. The offsets in these cases 
can be obtained from Fig. 3. Considering three 
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Fic. 3—Values of offsets when a line A BC D 
is partly curved and partly straight, A B 
being curved, C D straight, and BC partly 
curved, partly straight. 


consecutive divisions A B, BC, and CD, of which 
the first two are segments of a circular arc and the 
third a straight line tangential to the are, if the 
offset measured from B to the chord AC is d, then 
the offset measured from C to the chord B D will be 
4d. As the proportion of straight line increases 
until only A B is curved and BD entirely straight, 
the offsets at B and C decrease to the values 4d and 
zero respectively, the rate of decrease being indicated 
in Fig. 3. The upper curve gives the value of the 
offset at B and the lower curve the value of the 
offset at C, expressed in each case as a decimal of 
the maximum value d. 

In the case illustrated in Fig. 1, the chords 1, 3 
and 2, 4 subtend one and a-half divisions of straight 
line, and half a division of straight line respectively, 
and the offsets at points 2 and 3 are 0-12 and 0-87 
of the maximum value. 

If a curve such as that shown in Fig. 1 is modified 
by the maintenance gangs running the tangent point 
further out, and flattening the curve at the ends at the 





2ft. rule is quite convenient, and when this is folded 





expense of a smaller radius of curvature where the 


variation joins the original curve, the diagrara will be 
as Shown by the dotted line in Fig. 2. 

If a transition curve, 264ft. in length and 1- lft. 
shift, is inserted at each end by decreasing the radius 
of curvature somewhat, the offset diagram will be 
as shown in Fig. 2 by the chain dotted line. As the 
radius of curvature at any point on a transition curve 
is inversely proportional to the distance of the point 
from the origin, the offsets would be directly propor- 
tional to this distance and the graph of these offsets 
a straight line, if the offsets were measured from the 
centre of chords sufficiently small. As a chord of 
132ft. embraces half the total length of the transition 
curve, the offsets vary actually as shown by the chain 
dotted line in Fig. 2. 

There is a relation between the three diagrams 
included in Fig. 2 in that the sum of the ordinates or 
the area of the curve is the same in each case. The 
angle subtended by one of the chords in Fig. 1 is 
2 C/R radians=2 C?/R C radians. But from equation 
(1) it follows that C?/R=2d. The angle subtended 
by a chord is therefore equal to 4 d/C radians. 

The angle subtended by the complete curve is half 
the sum of the angles subtended by the individual 
chords, as each half angle is included twice. The 
whole angle is therefore equal to 2 > d/C radians, 
and as this angle is a constant, however the curve may 
be distorted, and the half length of chord C is also a 
constant, it follows that the sum of the offsets is a 
constant. 

This condition is not strictly true when the chord 
subtends partly curve and partly straight line, but, 
as indicated in Fig. 4, the small errors introduced by 
assuming that the interior angles subtended by all 
chords are proportional to the offsets, balance one 
another. 

Considering, as before, three consecutive divisions 
A B, BC, and C D, of which the first two are segments 
of a circular arc and the third a straight line tangential 
to the arc, the angle subtended by the arc A BC is 
equal to 4d/C, where d is the offset at B from the 
chord AC. The angle subtended by BCD is just 
half the previous angle and the offset at C from the 
chord B D is also $d. As the proportion of circular 
arc decreases from two divisions to one division, the 
angles subtended by ABC and BCD decrease 
accordingly, as shown by the straight line in Fig. 4, 
whereas the value of the offsets at B and C decrease, 
as shown by the curved line in the same figure. This 
diagram includes two consecutive chords AC and 
B D, and the horizontal scale indicates the proportion 
of the chord which is subtended by circular are 
expressed as a decimal of the whole chord. It will be 
noted that whereas the angle subtended by the chord 
AC is rather less than the value which would be 
obtained by assuming proportionality to the offset d, 
the angle subtended by the chord B D is rather-more, 
and by just the same amount as the previous angle is 
less. The errors therefore balance. 

Suppose the offsets measured on the ground in 
decimals of a foot at consecutive points numbered 
1 to 14, in a case similar to Fig. 1 to be 0, 0-10, 0-72, 
0-83, 0-87, 0-80, 0-81, 0-91, 0-89, 0-77, 0-80, 0- 68, 
0-12, and 0. The average value of the offsets 











measured entirely on the curve, omitting the two 
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Fic. 4—Degree of proportionality between central angle and offset 


when a line A BC D is partly curved and partly straight, 
A B being curved, C D straight, and B C partly curved and 
partly straight. 


values at each end measured partly on the straight, 
is 0-83ft. The radius of curvature is therefore 
66 squared divided by twice this average offset and is 
equal to 2624ft. The sum of all the offsets is 8-3ft. 
and the angle subtended at the centre by the complete 
curve is therefore equal to 2x 8-3/66 radians=0- 251 
radians. The length of the curve is obtained by multi- 
plying the angle in radians by the radius and equals 
0-251 x 2624= 659ft. 

The approximate position of the tangent points 
can be determined by dividing the curve ‘into two 
parts at a point midway between 7 and 8. The sum 
of the offsets 1 to 7 inclusive is 4°13 and the angle 
subtended by this portion of the curve 2x 4:13~ 66 
radians=0-125 radians. The length of this portion 
of the curve is 0-125 x 2624=328ft. The sum of the 
offsets 8 to 14 inclusive is 4:17, and the angle sub- 
tended by this portion of the curve is 0-126 radians 
and the length 331ft. 

Measuring back 328ft. and forward 331ft. from the 
point midway between 7 and 8, fix the approximate 
positions of the tangent points at 35ft. from 2 towards 
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3, and 32ft. back from 13 towards 12. As 36ft. is 
0-53 of 66ft., the correct offsets at points 2 and 3, 
obtained from Fig. 3, are 0-11 x 0-83=0-09ft and. 
0-86 x 0-83==0-71ft. respectively ; 32ft. is 0-48 of 
66ft., and the correct offsets at points 12 and 18 are 
0-89 x 0-83=0-74ft. and 0- 14x 0-83=0- 12ft. respec- 
tively. 

These calculated values of the offsets, together with 
the corrections to be applied to the measured offsets, 
are tabulated in Table I, 

Tasre [. 


Correction to be 
applied to 
measured offset. 

0 
—0-01l+2 


Point Measured Corrected 


number. 


The tangent points were determined on the assump- 
tion that the radius of the true curve at the point mid- 
way between 7 and 8 coincides with the radius of the 
curve determined by the measured offsets, and this 
may not be exactly true. The corresponding errors 
in the values of the correct offsets at points, 2, 3, 13, 
and 14 are not important in themselves, but introduce 
a continually increasing error when calculating 
the amount the curve has to be slewed at each point 
in order to correct the individual offsets. 

It will be readily appreciated on reference to Fig. 1 
that if the portion of the curve 1, 2, 3 remain fixed, 
and the offset at point 3 is decreased by 0-Olft. by 
slewing point 4 outwards 0-02ft., the effect at the 
further end of the curve will be to move point 13 
outwards 0-20ft., which is inadmissible because point 
13 is on the tangent. 

In order that point 13 should remain fixed it is 
necessary that the algebraical sum of the corrections 
to be applied to the offsets should be zero, and that 
the algebraical.sum of the moments of these correc- 
tions about the point 13, measuring the arms of the 
moments along the curve, should also be zero. In 
Table I. the sum of the positive corrections is equal 
to the sum of the negative corrections, but the nega- 
tive moments exceed the positive moments. 

From values obtained from Fig. 3 the offsets at 
points 2 and 3 were calculated to be 0-09ft. and 
0-71ft. respectively, and it is evident that these 
figures must be increased slightly in order to balance 
the moments. As the curves in Fig. 3 from which the 
values 0-09 and 0-71 were obtained are approximately 
parallel, the same amount will have to be added to 
each and can be represented by x. The algebraical 
sum of the corrections must remain zero, and there- 
fore the amount « added to the offsets at points 2 and 3 
must be subtracted from the offsets at points 12 and 
13, and this has been done in Table I. 

Taking moments about point 13 which is the first 
point on the tangent at the end of the curve, and 
taking the length of the divisions as unity since they 
are all equal, gives the following result :-— 


Positive moments. 
+ax Il 


Negative moments. 
. —0-01x1l1=—0-11 
—0-01x 10=—0-10 


0-04x8 =—0-32 


—0-08x5 =—0-40 
—0-06x4 =—0-24 


. —-2xl=-2r 


212+0-63 —xz—1-17 


As the sum of the moments must equal zero, 
rs 


21 ~+0-63—x2—1-17=0 
and #«—0-027, 

the correct offsets at points 2, 3, 12, and 13 are there- 
fore as follows :— 

2, 0-09+-0-027=0-117. 

3, 0-71+0-027=0- 737. 

12, 0-74—0-027=0-713. 

13, 0-12—0-027=0-093. 


The slewing of the curve at any point affects the 
offset at the point on either side. Nevertheless, by 
Taste II. 


Amount of 
slewing required. 
. 0 


Measured offset 
and correction. 


0 
*034ft. 
-10ft. 
-17ft. 
+ 16ft. 
-21ft. 
+ 30ft. 
+ 23ft. 
-04ft. 
-O3ft. 
-04ft. 

+0-Olit. 

0 


0-10+0-017 

0-72+-0-017 

0°83+0 
-87—0- 
-80+0-05 
-81+0- 
-91—0- 
*89—0- 
*77+0- 
-80+0- 
-68+0- 
-12-—0- 


CONDOS K WwW 


starting at the commencement of the curve the 





amount of slewing required to give the correct offsets 
at each of the points can be determined at. sight. 
Point 2 is on the tangent, therefore the offset at 
point 1 remains zero. The correct offset at point 
2 is 0-10+-0-017 and point 3 must therefore be 
slewed inwards 0-034ft. Keeping point 2 fixed and 
slewing point 3 inwards 0-034ft. implies that point 4 
will be thrown inwards 0-068ft., but since the offset 
at point 3 has to be increased by 0-017ft., point 4 
will have to be slewed a further 0-034ft., making a 
total of 0-102ft., or, say, 0-10ft. Slewing point 3 
0-034ft. and point 4 0-102ft. requires that pomt 5 
should be slewed inwards 0-17ft., since the offset 
at point 4 is to remain unchanged. Slewing point 4 


0: 10ft. inwards and point 5 0-17ft. inwards requires 
that point 6 should be moved inwards 0: 24ft., but 
as the offset at point 5 is to be decreased by 0-04ft., 
this will be reduced to 0+ 16ft. 

The amount of slewing required at the remaining 
points is obtained in the same way and is tabulated in 
Table II., positive signs signifying slewing inward. 
and negative signs slewing outwards. The final 
movement deduced at point 13 is one hundredth of 
foot inwards instead of zero. 

The method can be adapted to reline curves when 
transitions are to be put in, as the measured offset: 





provide sufficient data to determine the reduce: 
radius and other properties of the altered curve, 








Battersea Power Station. 


BOILER CONTROL EQUIPMENT. 


N the article on the new Battersea power station 

boiler plant published in our issue of May 19th, 
it was mentioned that the control equipment is of a 
very elaborate character. A central control room 
serves for the steam-raising units in very much the 
same way as the usual electrical control room takes 
care of the turbo-generator units, and a considerable 
amount of ingenuity has been brought to bear on the 
design of the apparatus employed. The work 
was carried out by the Electroflo Meters Company, 
Ltd., of Park Royal, to the specifications of the 





venturi tubes in the two feed inlet pipes of each boile: 
and two meter bodies or mercury manometers fo: 
connection across the Venturi tubes when a test i 
made. To enable the latter to be moved from plac: 
to place, they are mounted on a transportable base, 
and they are connected to the differential parts of 
the Venturi tubes by jin. flexible armoured hose, 
whilst in order that they may be connected electrically 
to the recording instruments in the control room, they 
are provided with self-winding cable drums which 
enable the cable ends to be plugged into the nearest 

















FIG, 1—INSTRUMENT PANELS IN CONTROL ROOM 


London Power Company's chief engineer, Dr. 5, L. 
Pearce. 
BoILeR PANELS. 

Adjacent to each boiler there is a desk type panel, 
fitted with the necessary instruments and remote con- 
trol gear for the forced and induced draught fans, 
stoker motors, and superheated steam outlet valves. 
For the four induced and four forced draught fans 
associated with each boiler there are push-button 
control switches, with indicating lamps. The fan 
outlet dampers are similarly controlled, but the speed 
of the fans, which are coupled to the motors through 
hydraulic couplings, is controlled by small switch 
levers. Similar levers are employed for varying the 
speed of the D.C. stoker motors. A change-over switch 
serves for bringing either one of two of these motors 
into service, and there are also “‘ stop ”’ and “ start ” 
buttons with indicating lamps. The current supplied 
to the fan and stoker motors is indicated on edgewise 
ammeters, to be seen above the control switches in 
Fig. 2. The panel also carries superheated and 
saturated steam pressure indicators and indicators 
for showing individually the feed-water pressure, 
steam flow or boiler load, CO, percentage, steam 
flow-air flow ratio, smoke density, hot air to grate 
temperature, and flue gas temperature. An eight- 
point draught and pressure indicator and a remote 
boiler water level indicator completes the equipment 
of the panel. 


CENTRAL CONTROL Room. 


From the contro] reom overlooking the boiler aisle, 
instructions are issued to the boiler-house staff by 
means of an ingenious signalling system, incorporat- 
ing the large illuminated boiler load demand and 
compliance indicator shown in Fig. 6. The control 
room contains indicating and recording instruments 
covering every phase of operation and including a 
master megawatt indicator giving the total electrical 
demand on the station. This instrument, together 
with the master steam pressure gauge, multiple test 
feed-water meter, &c., is mounted on the main control 
panel, shown in the centre of Fig. 1, from which it 
will be gathered that there are also panels for each of 
the six boilers. 

The test feed-water meter system comprises two 





plug in the series provided. On the main control 
room instrument panel there is an indicator recorder 
and integrator for each meter body, and the flow of 
water through the Venturi tubes in the two feed 
inlet pipes can therefore be measured individually. 
The majn control room panel also carries the repeat- 














FiG. 2—BOILER CONTROL PANEL 


ing boiler load demand indicators and control switches 
forming part of the signalling system. 

Each panel provided for the individual boilers 
carries a steam flow recorder and integrator, showing 
the total evaporation of the boiler, a CO, recorder 
giving the CO, percentage in the flue gas at the air 
heater exit, and a 20-point indicating pyrometer for 
checking the steam, feed water, air, and flue gas 
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temperatures at all essential points. The more 
important temperatures, e.g., steam, final flue gas 
and hot air to grates, are recorded continuously on 
Electroflo A.C. synchronous motor-driven, con- 


















mereury, which makes contact with an electrical 
resistance of unusual form, through thee medium of 
which the conductance of an electric reading instru- 


The steam flow-air flow ratio indicator is operated 
by the boiler steam flow meter in conjunction with 
a separate electrically operated air flow manometer, 


ment circuit is varied, the current in the circuit being | which consists of a bell floated in mercury and is 













































































































































tinuous strip, chart type pyrometers. The steam and | always proportional to the flow of fluid through the | actuated by the differential pressure. The bell 
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FiGs. 3 TO 5 ARRANGEMENTS OF BOILER LOAD 


feed-water pressures are continuously recorded on a 
similar instrument, operated by electrical distance 
transmitters, whilst a third instrument of the same 
type continuously records smoke density in the 
uptake. This smoke density recorder and the smoke 
density indicator on the corresponding boiler control 
panel are operated by a Radiovisor light-sensitive 
system, comprising a projector focussed across the 
uptake on to a receiver of the photo-electric type, 

















FiG. 6—BOILER LOAD INDICATOR 


connected to a control box in which the small current 
fluctuations produced by the photo-electric cell are 
amplified, and then passed through the smoke density 
indicator and recorder, which are really milliammeters 
calibrated to the Ringelmann scale. 


BorterR Steam FLtow METERS. 


In the Electroflo boiler steam flow meter a differ- 
ential pressure is made to displace a column of 





INDICATOR AND BOILER AND 
pipe. The principle is therefore based on the two 
laws-— 

V3=2g¢h 


Current = Voltage /Resistance. 


The indicator and recorder may be compared with 
a standard ammeter, whilst the integrator is a 
totalising conductance meter of special design, and 
is unaffected by voltage and frequency variations. 
As the boilers are of the duplex outlet type, the 
boiler steam flow meters are of the duplex pattern. 
The flow through the two pipes is recorded on one 
set of reading instruments, while the summation of 





TURBINE STEAM METERS 


carries a mercury well, and as it rises the mercury 
makes contact with a fixed resistance element, 
when the regulation of the conductance of an elec- 
trical instrument cireuit is brought about in the usual 
way. The air flow manometer is connected 80 as to 
interpret the pressure drop in terms of air or gas flow 
through the boiler. The steam flow-air flow ratio 
indicator is conneeted in circuit with the steam flow 
meter and the edgewise type air flow manometer, 
which is similar to a differential ammeter. As in 
the case of the latter, two coiis determine the position 
of a common pointer, one coil being in the steam 
flow meter circuit, and the other in the air flow meter 
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FiG. 7—TURBO-ALTERNATOR PANELS 


the two flows is effected by replacing the usual 
current coil used in each electrical reading instrument 
by two coils wound together, but separated electric- 
ally, a scheme which is said to give a true representa- 
tion of the total flow. There are two meter bodies 
connected across patented carrier ring orifice fittings, 
installed in the steam mains, and are connected to 
the two sets of windings in the instruments. The 
steel carrier rings which produce the differential 
pressure are l}in. thick, and enclose a stainless steel 
orifice plate. Integral pressure tappings leading from 
annular grooves extending over the whole circum- 
ference of the ring serve to average the differential 
pressure over the whole pipe area, and to give a 
high degree of accuracy. 





circuit. As leng as a predetermined ratio of steam 
flow to air flow is maintained, the pointer stands 
at the zero position in the centre of the scale, but 
any departure from the desired ratio is immediately 
indicated by the movement of the pointer to the 
right or left. To make the meter give a zero reading 
at another steam flow-air flow ratio, it is merely 
necessary to adjust a panel-mounted rheostat. 


BorLer Loap INDICATOR. 

The boiler steam flow meter also operates the 
boiler load indicator, shown in Figs. 3, 4 and 6. 
The indicator is 12ft. long and is mounted at the 
control room end of the boiler aisle. There is a 
vertical scale for each boiler showing the rates of 
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flow demanded and provided. The indicator, there- 
fore, serves as part of the signalling system as well 
as flow gauge. Assuming that it is desired to bring 
No. 6 boiler into operation, the boiler-room attendant 
depresses a button on the control panel and thereby 
causes a Klaxon horn in the boiler-house to draw 
attention to the load indicator. By means of a 
rheostat on the main control panel the No. 6 scale 
is then illuminated and the demand pointer is caused 
to move up the scale and to come to rest opposite 
the figure corresponding to the rate of evaporation 
required. Subsequently, the response of the boiler- 
house staff to the instructions given is caused to be 
indicated by the steam flow meter, which makes 
the compliance indicator rise up the scale as the 
boiler goes into service until it coincides with the 
demand pointer. A repeating type edgewise indicator, 
mounted on the main control panel, indicates the 
rate of flow demanded, and the response is indicated 
in the main control room by the ordinary steam flow 
meters described. 

The compliance pointer of the large load indicator 
is operated from the electrical steam meter circuit 
through a special current balance, consisting of a 
rotor in the form of an aluminium cup mounted: on 
a vertical spindle and surrounded by two stators, 
each of which produces a torque on the rotor 
independently. One of the stators has two windings, 
which carry the current flowing through the two 
steam metering circuits, and the torque produced 
by this stator is, therefore, a direct measure of the 
rate of steam flow. The other stator has a single 
winding, which carries a current controlled by a 
motor-driven rheostat. As long as the total current 
representing steam flow is balanced against the current 
flowing through the secondary circuit there is no 
resultant torque on the rotor, which, therefore, 
remains at rest. But if a variation of steam flow 
occurs the rotor tends to turn and a striker attached 
to it separates a pair of contacts. This action starts 
the motor operating the rheostat, and the resistance 
is varied until the current in the secondary circuit 
again balances the total current in the primary 
circuit, and when this is achieved the rotor returns 














Fic. 8—-STEAM FLOW SUMMATOR 


to its normal position and the motor comes to rest. 
As the motor which drives the rheostat also drives 
the pointer of the large load indicator, the position 
of the. pointer is directly related to that of the 
rheostat contact arm, and, therefore, to the current 
flowing in the secondary circuit. Hence the pointer 
always takes up a position on the scale corresponding 
to the actual rate of the flow of steam. 


TURBO-ALTERNATOR CONTROL INSTRUMENT PANELS. 


For each of the two generating sets at present 
installed in the station there is a turbine gauge 
board, a ventilating system control panel, and two 
telegraph panels. The ventilating panel carries a 
thermo-electric temperature indicator, push button 
switches controlling the alternator ventilating fans, 
ammeters for showing the current consumed by the 
fan motors, and a system of levers and hand wheels 
for regulating the fan dampers. The main turbo- 
alternator panels (Fig. 7) are composed of sheet-steel 
mounted on an angle iron frame. Each section con- 
sists of a cubicle 8ft. long, 3ft. wide, and 7ft. high, 
with instruments on all four faces. One end of the 
cubicle is in the form of a hinged door, which gives 
access to the interior. 

The indirectly illuminated instruments comprise 
a steam flow recorder and integrator for recording 
and integrating the flow of steam to the turbine, 
a condensate recorder and integrator, surge water 
flow recorders and integrators, sixteen pressure 
gauges for steam and oil pressures, eight dial thermo- 
meters for air and oil temperatures, a 62-point elec- 
trical resistance type temperature indicator, a four- 
point electrical resistance type temperature recorder, 
a synchroscope, a wattmeter, a Kenotometer (or 
vacuum gauge), alarm lamps, Klaxons, &c. In 
general these instruments are of normal design, but 
the steam and surge water flow meters are of special 
interest. 

TURBINE STEAM METERS. 

Steam is delivered to each turbine through four 
Yin. pipes and, despite the possible inequality in the 
distribution of the flow through the pipes, the total 
flow is measured on a single meter. This is accom- 
plished by an Electroflo meter provided with four 
measuring elements, each comprising an_ orifice 





carrier ring inserted in a steam pipe and a meter 
body conneeted to the carrier ring by small-bore 
piping. The summation of the four electric currents 
representing the four steam fiows is done by a current 
balance similar to that described in connection with 
the boiler indicator. 

The general arrangement of the apparatus is shown 
in Fig. 5 and the summator consisting of a relay and 
the balancing resistance is shown in Fig. 8. The 
current balance to be seen on the left of the latter 
illustration has two rotors mounted one above the 
other on a common spindle, and each rotor is adjacent 
to two stators. Each of the lower stators has two 
windings, so that the total torque produced in the 
lower rotor is a measure of the total steam flow 
through the four pipes. The upper rotor is acted 
upon by two stators with their windings connected in 
series and in circuit with a motor-driven rheostat and 
a recorder and integrator, as shown in Fig. 5. The 
current through the reading instrument circuit is 
therefore balanced against the total current through 
the four metering circuits and this balance is main- 
tained at all times. The reading instruments there- 
fore show the total flow through the four pipes, and 
even if the flow ceases through one or two of the pipes 
the total flow through the remainder will still be 
accurately recorded by the meter. 

SurcE WaTER METERS. 

As water may flow either to or from the surge tank 
and the rate of flow may vary over an extremely 
wide range and as changes in the direction of flow may 
take place suddenly at any moment, the problem of 
metering the surge water presented some difficulty, 
but the method of metering adopted is said to have 





proved perfectly satisfactory. An orifice plate in a 
specially designed steel carrier ring is inserted in the 
surge main, and the design is such that the flow in 
either direction may be measured, the coefticient of 
discharge being unaffected by the direction of flow, 
The differential pressure produced is transmitted to 
four meter bodies, two for each direction of flow. 
giving high and low ranges of measurement. Whilc 
each meter body is capable of withstanding a differ 
ential pressure corresponding to the maximum rate 
of flow to be measured in either direction, two ar 
designed to respond to only one-sixteenth of this 
differential pressure, 7.e., the differential pressure pro 
duced by one-quarter of the maximum rate of flow. 
These two meter bodies therefore have an effectiv« 
range of measurement one-quarter of that of the 
other two. Thus for each direction of flow there is « 
meter body capable of measuring with acceptabl« 
accuracy the rate of flow over an extremely wide 
range. 

Each meter body is connected to a separate set of 
reading instruments, comprising a five-figure cyclo 
meter type direct-reading integrator and a recording 
pen. The four records (together with a fifth record of 
condensate flow) are made on a strip chart recorder, 
utilising a 12in. wide chart with separate’ zones for 
“Surge Up,” ‘‘ Surge Down,” and ‘“ Condensate.”’ 
The appropriate set of reading instruments is in 
circuit at each instant, the other instruments being 
rendered inoperative by a system of relays. In this 
manner accurate measurement is possible from a 
maximum of 700,000 lb, per hour down to a minimum 
of 17,500 lb. per hour, and a high degree of accuracy 
to maintained over the whole of this 


is said be 


range, 








Rabbling for Multiple Hearth Furnaces. 


By ARTHUR J. CRADDICK, M.I.M.M. 


N this article the author gives results of his investiga- 

tions on the Rabbling Arrangements of Multiple Hearth 

Furnaces to obtain better rabbling of the mineral on the 
hearths, and increased furnace capacity. 

In the MacDougal type of Superimposed Hearth 
Mechanical Roasting Furnace, the rabbling and passage 
of the charge through the furnace is obtained by rabbles 
carried on arms, each hearth being fitted with two arms 
of the same length, and carrying the same number of 
rabble blades. As the rabbles are all of the same length, 
set at the same angle and equi-spaced, there occurs a 
gradual increase from the periphery to the centre of the 





to fill the floor was noted. In all of the investigations 
the mineral used was pyrites cinders : 


Rate of charging, tons 
cinders per 24 hours. 

- Begs 

24 

36 

48 

72 

Time of Passage of Cinders Through a Five-hearth 

Furnace.—Under the conditions of the foregoing test 


‘Time required to fill 
hearth, minutes. 
68 
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FIGS. 1 AND 2—EXPERIMENTAL TWO- ARM 


hearth, in the amount of mineral heaping against the 
rabble blddes, owing to accumulation of mineral on a 
reducing hearth area. 

To obtain a complete inspection of the rabbling of 
the mineral,'a hearth 18ft. 2in. diameter was built in the 
open. The hearth was fitted with a feed hopper and 
timing pegs were fixed around the circumference. For 
the purpose of the investigations the arms were supported 
by small rollers and the actuation obtained by man 
power. The general arrangement of the experimental 
hearth is shown in Fig. 1. 

For the first series of investigations, two arms were 
fitted, each with thirteen rabbles spaced at a distance 
of 7in., and the rabble blades set at an angle of 23 deg. 
to the axis of the arms. Throughout these first investiga- 
tions the speed of the arms was kept constant at one 
complete revolution in four minutes. 

Time Required to Fill tiie Hearth.—Before commencing 
each trial the mineral bed was swept level by revolving 
the arms ; charging was then started, and the time required 
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FOUR ARMS 
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AND IFOUR-ARM RABBLES AND HEARTH 


the minimum time for passage through five floors would be : 


Rate of charging, tons Minimum time for 

cinders per 24 hours. cinders in furnace. 
12 : 5h. 40 min. 
5h. 40 min. 
5h. 40 min. 
5h. 20 min. 
4h. 20 min. 
4h. 00 min. 


oor 
36 
48 
72 
90 
Weight of Cinders on Hearth When Filled. 
Rate of charging, tons Weight of cinders 
cinders per 24 hours. on hearth, tons. 
ge Pele. ot 29ST 


1 
7 
1 
6 


1-15 
1-70 
2-12 
2-60 
3-00 


Spacing Between Hearth Rings or Heaps of Mineral.— 
The spacing between the centres of the rings or heaps 
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Fic. 3-TWO-ARM RABBLE 


of mineral on the hearths was naturally governed by the 
distance at which the rabble blades were set apart. For 
charges of 24 tons of cinders per twenty-four hours 
there was not sufficient mineral on the hearth to give a 
continuous triangular formation, there being a flat space 
between the heaps. This is shown by the following 
sketches of the different heap formations obtained with 
the varying rates of charging : 


CHARGE. - 12 Tons per 24 Hours 











CHARGE, - 24 Tons per 24 Hours ” 


<+- —— — > 











CHARGE. 90 Tons per 24 Hours 
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Depth of Mineral Between Furrows (Inches).—The 
following results are of interest as showing that the amount 
of mineral left behind after the passage of the rabbles, 
to form the hearth ring formations, is constant irrespective 


Rate of charging, Centre —— Outside 
tons per 24 hours. furrows. furrows. 
12. Wo er 1/13 1e 1 lage |e 
Feet smaplapraetent seem r sn renran 
24... 1.2/2 2 /|2h 24 25/2) 22 2 |g 
2/2 |2 |2h/2 |2 | ah) 1h) ag] agsa-| 3 
36... ..) 1 | A) 1g) 18) 2 | 8) 1B 1 a A a 
1 | af ab] 1B) 2 | 1h) 1h 2 gl 2 | gl ab 
48... ... 2/2 ;2 | 2g] 29) 23] 2 | 23) 22] 23] 23] 13 
14) 13) 19) 19)2 (2 |2 | 2h.2 | 2h) 2 | 3 
72 1) 14) 1b} ae) agi 2 }2 2 12 | agj)2 fag 
1 igs2 [27212 )2 \|2 2)2 |2 {2 
90 1 | Ug 1b)2 (2 }212°72 (2 12 )2)2 
14/14/1$]2 |2 |2 |2 |2 2/2 |2 | 13 





of the tonnage charged (except for tonnages below 36 tons 
per twenty-four hours), or, in other words, an increase 
in tonnage charged increases the weight of ‘“ Mineral 
in Motion ”’ in front of the rabbles, but does not increase 
the depth of mineral left on the hearth behind the blades. 

Referring to the amount of cinders required to fill 
the hearth, and considering these in relation to the 
spacing between the rings or heaps, it will be seen that 
about 1-7 tons of cinders were required to give the con- 
tinuous triangular formation without interspaced flats. 
By deducting this weight of 1-7 tons from the different 
weights required to fill the hearth, the amount of “‘ Mineral 
in Motion ” in front of the rabbles is shown as follows :— 

‘““ Mineral in Motion” in Front of Rabble Blades.— 
Kxcess mineral over that required to give continuous 
triangular formation without flats in motion in front of 
the rabble blades : 


Rate of charging, tons 
per 24 hours. 


Mineral in Motion. 


12 No excess mineral over ring formation 
24 we ee ie ” ” ” ” ” 

36 Sree oe » »» ” ” ” ” 

48 ++ «+ O42 tons 

72 0-90 ,, 

90 r-30 ,, 


The gradual decrease in depth of cinders against the 
blades from the centre to the periphery indicates the 
possibility of a reduction in the weight of material for the 


FURNACE 


blades, by shortening the height of the blades working 
near the periphery of the hearth. 
Depth of Rabble Blade for Different Charges (inches) :— 


Late Maximum depth of cinders against the 
of rabble blades. 
charging, Centre blades ——> Outside blades. 
tons per Cinders working from centre to periphery 
24 hours. of hearth. 
2.. .. ../ 38/32/38 2 2 |aglaa aplag]i | a 4 
24.. .. ..,3$/34/3 3 | 28/25/28, 22/2 113) 12, 12/1 
36.. .. ..)4 |4$ 4 (3h 34/3 | 3 2/2 12 [1d 19/1 
| ee | 54/5 5 4 '3$/3 | 2h) 23! 24/23) 23 2 14 
72.. .. 0) 8E/7T )OFi 6 16:15 14 4 13$'3 (14 
90.. .. ..,9 |9 | 8h 74) 6b] 53/5 44) 34,3 3 2h) 14 





Maximum Depth of Cinders Working Against the Blades, 
showing how depth of blades could be reduced gradually 
from the centre to periphery of the furnace hearth :*— 


CHARGE. - 12 Tons per 24 Hours 


CLE eo 


CHARGE. - 24 Tons per 24 Hours 
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CHARGE. - 36 Tons per 24 Hours 
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CHARGE. - 48 Tons per 24 Haurs 
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CONCLUSIONS FROM Frrst SERIES. 


(1) For charges below those required to give the 
continuous triangular heap formation or hearth rings, 
an increase in the tonnage charged increases the amount 
of mineral on the hearths by filling in the flat spaces 
between the mineral heaps or rings. 

(2) Given sufficient tonnage to form the continuous 
triangular heap formation without interspaced flats, 
an increase in tonnage does not increase the amount of 
hearth mineral, but only the amount of mineral in 
motion in front of the rabble blades. 

(3) The depth of the rabble blades could be gradually 
reduced from the centre to the outside of the furnace, 
as the spreading of the mineral charge over the greater 
area as it works from the centre to the periphery of the 
furnace, reduces the depth of mineral in motion against 
the rabble blades. 

A second series of investigations was then conducted, 
the objective being to overcome the heaping of the mineral 
at the centre of the hearth. For this purpose the experi- 
mental hearth was fitted as shown in Fig. 2. 

In addition to the two arms, each with thirteen rabbles, 
as for the first series of investigations, two intermediate 
arms were attached, each additional arm carrying five 
rabbles. The speed of the arms was the same as for the 
first series of trials, viz., one revolution in four minutes, 
and the angle of the blades 23 deg. to the axis of the arm. 

Under these conditions with a charging rate of 90 tons 


HEARTH 





pyrites cinders per twenty-four hours, the following results 
were obtained :— 
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Fic. 4—FouR-ARM RABBLE 


The time required to fill the hearth was 46 minutes, 
and the amount of cinders on the floor, when filled, 
2875 kilos. 

Comparing these results with those obtained when 
working with the two-arm arrangement, we have : 


Time Required to Fill Floor. 


Arrangement Charging rate, Time required 
of rabbles. tons per 24 hr. to fill hearth, min. 
Twoarms,each 13blades.. 12 .. .. .. 68 
o a Sita aad 68 
36 68 
48 64 
TA o's sal 68 
¥ eee RS 48 
Two arms, each 13 blades, 
and two arms, each with 
5 blades “riya go RE ee he 
Weight of Cinders Required to Fill Hearth. 
Arrangement Charging rate, Weight of cinders 


of rabbles. tons per 24 hrs. on floor, tons. 


Two arms,each 13blades.. 12 .. 0-57 

” 24 . 1°15 

36 . 1-70 

48 - 2-42 

72 . 2-60 

os Pm ” o* 90 . 3:00 
Two arms each 13 blades, 
and two arms, each with 

S beens 2-87 


These comparative results are of interest, as the amount 
of cinders used and the time required to fill the hearth 
being the same for the arrangement, with the additional 
arms fitted with five blades each, as for the two-arm 
arrangement, show that the charge was more evenly distri- 
buted over the hearth, and received extra rabbling by 
the additional blades, without the time of passage through 
the furnace being reduced. 


GENERAL CONCLUSION. 

In general, it may be taken that the arrangement with 
the additional arms fitted with blades at the centre of the 
hearth materially increases the capacity of a multiple 
hearth furnace of the type on which the investigations 
were made. Illustrative of the effect of the additional 
rabbling, Fig. 3 shows the distribution and heaping of the 
mineral with the two-arm arrangement, and Fig. 4 the 
even distribution obtained by the use of the additional 
arms and rabble blades. 








WATER TREATMENT FOR LOCOMOTIVES. 

Five methods of boiler water treatment are in use on 
American railways. They are: (1) Lime and soda ash, 
with and without coagulant; (2) zeolite; (3) boiler 
compounds; (4) soda ash; (5) sodium aluminate. One 
of the most pronounced economies effected by treatment 
is the extension of time granted for boiler service by the 
Government Bureau of Locomotive Inspection. Under 
the general rules boilers must go to the shops for overhaul 
and repair after four years’ service. But. inspections of 
boilers after four years’ use of treated water has shown 
them to be in such excellent condition that the inspectors 
often allow them to tontinue in service for another year, 
thus postponing the cost of shop work. Further, where it 
was formerly the practice—of necessity—to wash out the 
boiler after 200 to 800 miles run, most railways now operate 
their engines from 1000 to 3000 miles before washing. 
and in some cases these runs are as high as 6000 miles. 
Such performance would be impossible without some kind 
of water treatment to reduce the incrusting solids of. the 
natural or raw water. A related advantage is water 
treatment as a factor in enabling locomotives to make 
long continuous runs, so that many intermediate engine 
terminals have been eliminated, with marked reductions 
in working expenses. It is recognised, however, that it is 
false economy to soften water of such high scaling quality 
that when softened it has a high tendency to foaming. 


Depth of Mineral Heaped Against the Rabble Blades (inches). 


Arm fitted with 


Full set of blades u 23 
Five blades only 
Full set of blades 1} 24 


Five blades only 
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Outside blades. 
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The Harbour of St. John, New 


Brunswick. 


THE harbour of St. John, New Brunswick, Canada, 
is formed by the mouth of the St. John River, which drains 
into the Bay of Fundy. It is pre-eminently a winter port, 
and 80 per cent. of the yearly tonnage which visits it is 
coneentrated into the winter months, when the St. Law- 
rence ports are closed by ice. Its chief commodity is 
grain, of which in 1928 “and again in 1929, 23 million 
bushels were shipped. A disastrous fire which destroyed 
the greater part of the quayage occurred in 1930, and the 
work of repair has not yet been completed. In 1928 the 
Harbour Commission authorised the construction of the 
works, which are the subject of two engravings on this 
page, and the subsequent fire affecting the then existing 
accommodation has added seriously to the expenditure. 
The damage has now been nearly rectified. The berths 
so far rebuilt each give a depth of 30ft. for shipping at low 
water and all have had grain loaders installed upon them. 
Recently the erection of additional loaders was authorised. 

In connection with the big improvement scheme put in 
hand in 1928, access to the port for shipping is being much 
improved. At that date the approach channel had three 
angles and was 550ft. wide. It is being transformed into 
a fairly straight approach, 600ft. in width, by dredging, 
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In connection with this new accommodation for shipping 
a large amount of equipment remains to be erected on the 
new pier and quay walls. Already an elevator with a 
capacity of 1} million bushels of grain has been erécted 
and may be seen in the engravings. It is capable of being 
developed to have its capacity doubled and will be linked 
with the older Canadian Pacific elevator at the port. Some 
of this latter work is still being carried out. Work upon 
two transit sheds, each 600ft. long by 95ft. wide and one 
740ft. long by 95ft. wide, still remains to be done. 








BOOKS OF REFERENCE. 


Modern Machinery, Plant, Tools, and Materials in Con- 
nection with Municipal Undertakings. London: Charles 
Knight and Co., Ltd., 227, Tooley-street, S.E.1. Price 
15s. net.—There are now so many directories published 
that there would seem to be little room for another, but the 
comprehensive information and excellent arrangement of 
this new book will make for it a place of value in the offices 
of all connected with the constructional side of municipal 
undertakings. It opens with an index of the plant and 
materials dealt with, covering the whole field of public 
works equipment, followed by a selected list of manu- 





facturers, The book is then divided into nine sections— 
Road Making, Repairing and Maintenance; Road 





PIER AND QUAY WALLS UNDER CONSTRUCTION 


and the work was about 75 per cent. completed at the end 
of last year. 

By far the greatest work and the most difficult to carry 
out was that illustrated by the engravings and now com- 
pleted. It consists of a pier 700ft. long by 300ft. wide 
and quay walls 857ft. 6in. long. They are of arched slab 
construction and the top is formed of solid masonry and 
concrete. The ground about them was excavated to give 
a depth at low water of 35ft., a considerable undertaking, 
since the rise and fall of spring tides is as much as 27ft. 
About one million cubic yards of earth and 470,000 cubic 
yards of rock were removed. In order that the work might 
be carried out “in the dry ” a cofferdam, probably the 
largest that has ever been built for such a purpose, was 
constructed to hold back the waters of the Bay of Fundy. 
It was no less than 5890ft. long and enclosed an area of 
43 acres. Consisting largely of earth, stone and clay, it 
was supported in many parts by dovetailed sheet piling 
sunk to a maximum depth of 90ft. Now that work within 
the area enclosed has been completed the cofferdam is being 
removed. This work is being carried on continuously 
night and day and the extent of the undertaking may be 
gauged from the fact that 500,000 cubic yards of stone and 
clay will have to be removed by dredging and another 
200,000 cubic yards by dragline excavation. In addition, 
the removal of the four million pounds of steel sheet piling 
is setting the engineers in charge a difficult problem. As 
may be observed from one of the photographs reproduced, 
water has already been admitted within the dam. It is 
expected that the new works will be available for shipping 





during the coming winter. 


Appliances; Road Scavenging, &c.; Pre-cast Concrete 
Moulds ; Public Works Machinery and Plant ; Parks and 
Pleasure Grounds; Swimming Baths; Sewerage and 
Sewage Disposal Appliances; Public Buildings and 
Housing. Each of these sections is subdivided into the 
classes and makes of tools and equipment appertaining to 
it, each one being briefly described. In many cases the 
sizes made and makers’ prices are given. This work is one 
of the most comprehensive productions of its kind we have 
yet seen, and although it is naturally to some extent 
restricted in the number of firms’ products it deals with, it 
should save much time and trouble now spent in search- 
ing through catalogues and sending inquiries to manu- 
facturers. The publishers are to be commended upon the 
production of such an unusual and valuable book at such 
a reasonable price. 





Kelly’s Directory of Merchants, Manufacturers, and 
Shippers of the World, 1933. London: Kelly’s Direc- 
tories, Ltd., 186, Strand, W.C.2. Price 64s. net the two 
volumes.—There is but little for us to say about these two 
well-known volumes. The information they contain has 
been revised and brought up to date, and the particulars 
given are as comprehensive and accurate as the publishers 
with their extensive experience of directory production 
can make them. 

The Directory of Contractors and Public Works Annual, 
Edited and compiled by C. W. Biggar. London: Wight- 
man and Co., Ltd., 104, Regency-street, S.W.1.—The 


forty-fourthjannual edition of this reference book contains 
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complete up-to-date lists of contractors for all types o/ 
work, builders, architects, engineers, suppliers of plant and 
materials, &c. The usefulness of this book has been well 
establised in the past and the information it gives is com 
prehensive and accurate. 








MOTOR VEHICLES IN AMERICA. 


INTERESTING figures have be xen compiled as to the 
motor vehicle industry in the United States for the veur 
1932. The prices given are on a gold basis. 

Passenger cars built in 1932. 

Motor trucks built ‘ 

Total automobiles and truc ks 

Closed cars 

Closed cars, per cent. of ‘total 

Wholesale value of cars 

Wholesale value of trucks 

Total wholesale value .. 

Average retail price of cars 

Average retail price of trucks 

Wholesale value of parts and accessories 

Wholesale value of rubber tires for replace- 
ment .. ; Pe am ‘ 

Petrol consumed, value 

Lubricating oil, value 

Number of cars registered in U.S., 

Number of trucks registered in U. 

Total vehicles registered, 1932 ’ 

World registration of motor vehicles. . 

Proportion of world’s vehicles in U.S. 


1,198,500 
237,500 
1,436,000 
1,115,000 

93 per cent. 
£129,000,000 
£27,600,000 
£156,600,000 
£144 

£155 
£50,000,000 


£55,000,000 
£476,000,000 
£71,800,000 
21,045,000 
3,231,000 
24,276,000 
33,026,000 
73 per cent. 


. 1932 a 
S., 1932 


Passenger cars on farms 4,100,000 
Motor trucks on farms 880,000 
Motor vehicles on farms. 4,980,000 
Total miles of highway in U Ss. 3,055,000 
Total miles of surfaced highways 868,000 


Expenditures on highways and stree ts . £400,000,000 
Persons employed in motor vehicle and 

allied lines .. > ages 3 : , 
Taxes from petrol 
Motor trucks in use 
Trucks owned by farmers ( 


3,700,000 
£119,000,000 
3,231,000 


27 per cent. of 


total) .. . 880,000 
Motor truck owners 2,500,000 
Common carriers .. 54 per cent. 
Contract carriers .. 8} per cent. 

85} per cent. 


Privately owned and operated trucks 
Total motor truck taxes erg 
Railways using motor trucks 


£59,000,000 
100 


Number of trucks used by railways .. 12,000 
Motor coaches or omnibuses in use 99,000 
Number of revenue carrier omnibuses 45,000 
Schools using omnibuses_. bidet 16,700 
Omnibuses used by schools : 52,000 
Omnibuses used by tramway c ompanie: s 12,000 
Number of tramways using omnibuses 245 
Omnibuses used by railway 8 ; 4,800 
Number of railways using omnibuses . 4 80 
Proportion of production sold outside U.S. 13 per cent. 
Number of dealers in trucks and cars 39,871 
Number of garages, repair cane and 

service stations . re. 


Number of petrol filling ‘stations — 350,000 








Works’ AnnuaL Ovtine.—On Saturday last, June 24th, 
about 700 employees and friends of Herbert Terry and Sons, 
Ltd., left Redditch in twenty-two ‘ Midland Red’”’ coaches 
for their annual outing, which, this year, took the form of a 
tour of the Peak District. 

THE annual general meeting of the British Standards [nstitu- 
tion will be held in the Theatre of the Institution of Civil Engi- 
neers, Great George-street, Westminster, 8.W.1, on Tuesday, 
July 11th, 1933, at 11.30 a.m. The business of the meeting 
will be to elect the General Council, to receive the audited 
accounts, to appoint auditors and fix their remuneration, and 
to receive a brief statement on the progress of the Institution’s 
work. Constructive suggestions will, as usual, be welcomed by 
the Chairman, noted, and in due course considered by the 
Council. 

THe Waitwortu Socrety.—The annual summer meeting 
of the Whitworth Society was held in Nottingham on Wednes- 
day, June 2lst. Many of the members assembled during the 
preceding evening, and an early start was made with a visit, at 
9.30 a.m., to the works of Burroughs Adding Machine, Ltd., 
where the assembly of machines and training of operators was 
seen. The party then visited the works of the Stanton Ironworks 
Company, at Ilkeston, where the remarkably interesting shops 
devoted to the manufacture of centrifugal-spun, cast iron pipes, 
and centrifugal concrete pipes were inspected. Luncheon was 
provided by the company, the party being received by Mr. T. 
Sarson, the assistant managing director, in the unavoidable 
absence of the managing director, Mr. E. J. Fox. In the course 
of the luncheon, the ceremony of inducting the new President, 
Mr. E. R. Dolby, was performed by the retiring President, 
Professor D. A. Low. In the afternoon the party visited the 
new factory of Boots, Ltd., at Beeston. The last visit was to 
the new buildings of Nottingham University College. The 
whole of the arrangements, which had been made by the Hon. 
Secretary, Dr. 8. J. Davies, were carried through without a 
hiteh. The offices of the Whitworth Society are at the Institu- 





tion of Mechanical Engineers, Storey’s-gate, Westminster, 8.W.1. 
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Railway and Road Matters. 





WHEN the Swedish railway electrification works, now 
planned, are completed, some three years hence, the 
‘otal electrified stretch will be 2700 kiloms. long, or about 
10 per cent. of the entire State Railways, and 80 per cent. 
of the whole traffic will be run by electricity, This will 
place Sweden second only to Switzerland as regards railway 
cleetrification. 


Iv is understood that a super-pressure “‘ Pacific ”’ loco- 
motive, with a working pressure of 850 lb. per square inch, 
is to be put in hand for the French Nord Railway, whose 
designers have recently been collaborating with those of 
the Swiss Locomotive and Machine Company. The two 
normal “* Super-Pacifics ’’ which are being converted from 
commen to simple working are nearly ready for their 
trials. 


THE new President of the Institution of Locomotive 
iingineers is Major C. E. Williams, chief inspecting engineer 
for the Crown Agents for the Colonies. Major Williams 
commenced his business career at the Vulcan Foundry, 
Newton-le-Willows, and afterwards joined the staff of 
the Crown Agents, with whom he has since been con- 
nected, except for three years when he was with Messrs. 
Robert Stephenson and Co. at Darlington. 


Tue first batch of 20-ton all-steel wagons ordered by 
the Great Western Railway Company under its million- 
pound scheme, has been completed by the Welsh Wagon 
Works, Ltd., Cardiff, and will be put into service by the 
Welsh Associated Collieries, Ltd., immediately. The 
Welsh Wagon Works, Ltd., which secured the contract 
for 1250 wagons, will deliver the balance of the contract 
at the rate of twenty per week. It was only in March 
last that the contract was placed. 


Tue Ministry of Transport railway statistics for March, 
mentioned herein on June 16th, also gave the aggregate 
figures for the first three months of the year. These show 
that, compared with the corresponding period of 1932, 
there were decreases of 3-2 per cent. m the number of 
passenger journeys, of 10-4 per cent. in the receipts 
from passengers and of 7-7 per cent. in passenger traffic. 
Coaching train mileage was, however, increased by 2-9 
per cent. The tonnage of freight traffic decreased by 
4-9 per cent., and freight traffic receipts by 7-3 per cent. 
Freight train mileage was reduced by 2-8 per cent. 


THE annual report of the National Union of Railway- 
men, as 8' i in the ilway Review, shows that, 
at the end of the year the membership was 289,925, or a 
decrease over 1931 of 5343. It is, however, claimed that 
the census of railway servants showed a drop from 615,592 
in 1931 to 597,971 in 1932, and that the Union is holding 
its own, The general funds of the union, after the General 
Strike of 1926, had to draw on the sick, disablement, and 
other funds, and. at the end of that year owed the latter 
£746,933. The debt is now £72,953, which is a fact the 
general secretary is disinclined to accept complacently. 


TxE collision of June 17th at Ambergate, L.M.S. Rail- 
way, wherein a double-headed mail train ran into a stand- 
ing freight train, and where the two drivers of the mail 
train lost their lives, may be found to have been due to 
the Jatter train having over-run the signals that pro- 
tected the standing train. In that connection it may be 
of interest to hear what are the responsibilities, as re 
the observance of signals, of the respective drivers. 
Rule 135, applies to these conditions and orders that the 
driver and fireman are responsible for the observance of 
signals and the working of the.continuous brake, where 
provided, The driver of the second engine must watch 
for and act upon signals given by the driver of the leading 
engine, but the former man is not relieved from the due 
observance of all signals affecting the working of the train. 


Ir was fitting that, as the President for 1933 is Mr. 
W. Challis, chief assistant to the assistant engineer (signals 
and telegraphs), Southern Railway, the members of the 
Institution of Railway Signal Engineers should, on 
Friday last, pay a visit to Brighton to see the large 
installation of power-signalling there. That was described 
in THe EnGrInesr of January 13th last, wherein we men- 
tioned that one signal-box, with 225 levers, electrically 
operating and electrically interlocked, now does the work 
that formerly required six mechanically operating boxes, 
and an aggregate of 595 levers. The visitors also inspected 
the colour-light signalling between Coulsdon and Brighton, 
and the traction power control room at Three Bridges. 
On Saturday a visit was paid to the Erith works of 
Callender’s Cable and Construction Company. 


Ir will be forty years to-morrow, July Ist, since the 
Poulton railway disaster occurred. The loss of life was, 
fortunately, comparatively small—two passengers and 
one servant being killed. It, however, raised matters of 
importance to the railway companies concerned. The 
line in question was part of what was known as the Preston 


and Wyre Joint Line, of which the Lancashire and York- 
shire was two-thirds owner and the L and North- 
Western one-third; the former wor the line. The 


main line ran from Preston to Fleetwood, with a branch 
from Poulton to Blackpool, Talbot-road. A road level- 
crossing at the Fleetwood end of the st@tiomgoverned the 
position of the junction for Blackpool, oad the branch had 
to commence with a curve of 6 chains raéditis. Late that 
night a London and North-Western return exeursion train, 
drawn by a 0-6-0 goods, tender, engine, left Blackpool, 
but the driver did not know the road sufficiently, and 
entered upon the severe curve earlier than he expected, 
and at @ high rate of speed. The result was that the train 
was wholly derailed, with considerable consequent wreck- 
age. The main reason why we mention this accident is 
that Mr. R. E. L. Maunsell, now chief mechanical erigineer, 
Southern Railway, was then tle locomotive shed foreman 
at Fleetwood, and the expeditious manner with which he 
had the line cleared was the. subject of many compli- 
ere gs Reema na on all sides, includi directors and 
chief officers, t was that - 
manent way inspector Sutton, who lived near the > 
was in bed at the time, and, hearing the at which 


the train was approaching, he felt confident it could not 
“* take the curve,” so was up and dressing when the accident 
occurred, 
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Notes and Memoranda. 


Ir is stated that 38 per cent. of the workers in the French 
mining industry are foreigners, and that there are 1,290,000 
men at work in the metallurgical industry who are not of 
French nationality. 

Tests made in connection with the construction of a 
10,000,000 cubic feet gasholder in Philadelphia show that 
cold-driven rivets fill the holes better than do hot-driven 
rivets and develop a higher elastic limit, thereby per- 
mitting higher working stresses to be used. 


A TENDENCY toward a single porcelain enamelled pressed 
steel kitchen. unit, including refrigerator, sink, stove, and 
cabinet, has been forecast in America. After all, both 
refrigeration and cooking only amount to a transference 
of energy. Why not use the waste heat of the cooker to 
operate the refrigerator ? 

IN many cases it is an advantage to be able to regulate 
the amount of light in a room. With the ‘“‘ Osram ”’ turn- 
down lamp it is possible to have either a bright light or a 
dull light in the ratio of about 25 to 4. There are two 
filaments in the lamp, and by simply pulling one or other 
of the switch cords the light can ye raised or lowered as 
desired. 

In a patent recently issued to the Chemische Fabrik 
Florsheim, it is claimed that the suitability of tar for road 
making is markedly improved by the passage through it 
of a current of chlorine gas for a short period, the tar being 
rendered liquid by gentle heating or by the use of a solvent. 
By this treatment the tar is made considerably more 
adherent, although there is no notable thickening. 

THE development of a new alloy, which is claimed to be 
almost entirely resistant to hydrochloric acid at all 
concentrations and all temperatures up to the boiling 

int, is announced by the Duriron Company, Inc., 

ayton, O. Hitherto the only metals to resist completely 
this acid have been very costly. The new alloy, trade 
named ‘ Durichlor,” is said to be comparatively inex- 
pensive and is being used to make pumps, valves, pipe, 
fittings, jets, and other parts of chemical-handling equip- 
ment. 

On the campus of Emory University, Atlanta, Ga., 
there has recently been erected a 100,000-gallon water 
tank consisting of a 30ft. steel plate sphere supported on a 
100ft. high tubular column. The column is 15ft. in dia- 
meter at its base, tapering to 8ft. at the top. An 8in. 
riser pipe inside the column serves the tank. In erecting 
the tank the scaffolding was built inside the tubular column 
as the pieces were riveted together. An illustration in 
the Engineering News-Record shows that the tout ensemble 
is not offensive in a thickly wooded district. 

ACCORDING to returns published in the annual report of 
the ian Miners’ National Association, there were more 
than 22,000. foreign workmen, or nearly 16 per cent. of 
the total number of persons employed at the mines on 
November 15th, 1932. The highest proportion is in the 
Campine district, viz., 27-7 per cent., where it is stated 
that it would be difficult to replace these men because the 
methods of working in that district would not appeal to 
Belgian workmen. About 46 per cent. of the miners in 
Belgium are members of the National Association. 


THE most satisfactory anchorage for reinforcing bars 
for conerete work tested by the University of Iowa during 


ards | four years of investigation was a straight embedment of 


plain round bar, the surface of which had been roughened 
by rows of indentations made with a blunt cold chisel. 
A length of embedment of only twenty-two times the 
diameter of the bar consistently developed a bar stress 
of twenty times the ultimate com stress of the 
concrete, with a slip: of less than 0-Olin. at the loaded 
end. These bars were superior to ordinary commercial 
deformed bars, both in ability to piek up load with little 
slip, and in ultimate carrying ity. The essential 
difference between the ‘‘ roogheame bars of these tests 
and ordinary deformed bars is in the size and frequency of 
the deformations, those on the commercial bars giving too 
high a bearing stress on the sides of the ridges in com- 
parison with the shearing stress in the concrete between 
the ridges. 

No doubt the most spectacular expedition, and the one 
which gathered the greatest amount of information con- 
cerning the Antarctic region, was, says Sophie B. Thomas, 
of the Engineers’ Club of St. Louis, that of Rear-Admiral 
Byrd, in 1928 to 1930. Instead of proceeding by primitive 
methods as his predecessors had done, Byrd made use of 
the most modern means of transportation, as well as the 
most modern method of communication. His p 

was not simply to reach the point of zero latitude, but to 
make extensive investigations of the natural resources of 
the region, and’ to map this little-known section of the 
earth’s surface. By means of the aeroplane, he was able 
to cover a much greater range than could have been done 
by any other means of transportation, and much of the 
mapping was accomplished by aerial photography. By 
means of radio, B was able to keep in constant com- 
munication with his different exploring parties, as well as 
with receiving stations halfway around the globe. 

Many new applications for sheet copper may result, 
says the Industrial Bulletin, from a process recently 
developed, after years of research by metallurgists of the 
industry, for electro-depositing copper in thin wide sheets ; 
but it reminds us very much of the Elmore process of 
thirty or forty years ago. Such sheets are now com- 
mercially available as light as 1 oz. per square foot, as 
wide as.30in., and in rolls of indefinite length and uniform 
thickness, Advantages of the electro-deposition process 


‘over mechanical rolling include a much lower manufactur- 


ing cost, production in a few hours instead of as high as 
three weeks, much less loss to scrap, use of cheaper raw 
material (copper not yet electrolytically refined), and 
production of sheets upwards of three times the maximum 
width heretofore ble. In the new process, copper 
is deposited from solution upon a revolving large-diameter 
lead-faced drum by an electric current many times higher 
than is normally used for copper plating. As the lead 
drum slowly revolves, the copper sheet which has been 
deposited upon it to a thickness of 1 oz. per square foot 
passes continuously from the plating bath through a 





cleansing operation. 


Miscellanea. 


THE first-class submarine ‘“‘ No. 68,” the latest addition 
to Japan’s Navy, was launched at Kure on June 27th. 
She is of 1400 tons, and has taken two years to build. 


THE Oughterside Colliery, coke ovens, and dwelling- 
houses, which cover a coal reserve of about 5,000,000 tons 
in Cumberland, did not secure a purchaser at £3750 at a 
recent auction. 

THE plant of the Wellingborough Iron Company is being 
modernised and the first of the new blast-furnaces, which 
are to be put up under the egis of the Stanton Company, 
is now being erected. 

Worx has been started on the construction of the 
Caughnawaga bridge over the St. Lawrence, just to the 
west of Montreal. It is hoped to have it finished by May 
Ist, 1935, and its cost is estimated at 2,559,243 dollars. 


THE Government of Bengal recently purchased an aero- 
plane for its own use. The speedy evacuation of officers, 
who may be seriously injured or wounded, to Caleutta for 
medical or surgical treatment is the primary object of this 
measure, 

Tue President of the Board of Education has appointed 
Brigadier Ernest Elliott Buckland Mackintosh, D.S8.O.., 
R.E., to be Director and Secretary of the Science Museum, 
in succession to Colonel Sir Henry Lyons, F.R.S., who is 
retiring in October next. 

THERE has been arranged in Jackson Park, Chicago. 
in the Museum of Science and Industry, which is housed 
in the old Fine Arts building of the Fair of 1893, a large 
reproduction of a modern bituminous coal] mine erected on 
three levels of the building. 

Tue Great Wall Railway, 19 miles long, which links the 
Great Wall Mine, north-west of Chumenkow, and Ching- 
w , is to be sold to a group of American capitalists, 
together with the Liukiang ilway, connecting the 
Liukiang Mine and Chingwangtao. 

In France experiments are being made with illuminated 
street traffic pylons made of rubber, so that in case of 
accidental contact no damage is done to the vehicle. 
The pylons are long, hollow, truncated cones, about 3ft. 
high and 15in. diameter at the base. 

Dvurrine the first week in June the first concrete to be 
placed in the Boulder Dam in the Black Canyon of the 
Colorado River was put in the forms. The preparatory 
work has occupied twenty-seven months and the com- 
pleted dam will contain 3,500,000 cubic yards of conerete. 


THE construction of the second unit of the Moscow ball- 
bearing plant, just completed, occupies an area of 20,000 
square metres, and with the start of operations this month 
will, it is claimed, be the largest plant of its kind in the 
world. The output is estimated at 24 million bearings 
annually. 

A, CONFERENCE of representatives of the Madras and 
other Governments concerned has been arranged to discuss 
the plans and estimates for the construction of the fourth 
stage of the Cochin Harbour on up-to-date lines, with 
Tailway facilities, which have been drawn up by the 
Harbour Engineer-in-Chief to the local government. 


AN interesting development in Standardisation of motor 
vehicle rims, tires, and tire valves is to take p during 
July, when an International Technical Conference will be 
held in London. one for the Conference are 
in the hands of the Stan Department of the Institu- 
tion of Automobile Engineers, acting as secretariat of a 
Technical Committee of the International Standards 
Association. 

THE output of central electric stations in Canada during 
1932 amounted to 16,007,119,000 kWh, including the 
estimate of 140,652,000 kWh for small stations which do 
not make monthly reports, but which generate less than 
1 per cent. of the total. This total was divided into 
15,687,242,000 kWh produced by water power and 
319,877,000 kWh by thermal engines. In the previous 
year the total was 16,330,867,000 kWh, or 323,748,000 
kWh more than in 1932. 

Srizine the opportunity afforded by the present slump 
in the freight market, Sir Robert Ropner and Co., the 
Hartlepool shipowning firm, has, says the Daily Telegraph, 
decided to recondition a considerable proportion of its 
fleet. The work will be carried out at West Hartlepool 
by William Gray and Co., and will provide employment 
for a large amount of labour for the greater part of a 
year. Sir R. Ropner and Co. own and control some fifty 
steamers, aggregating about 240,000 tons. 

One Mid-West foundry of America has developed, 
according to the Iron Age, a manganese nickel steel casting 
which when water quenched develops some remarkable 
properties. This alloy contains approximately 0-30 carbon, 
1-07 manganese, 0-32 silicon, and 0-85 nickel, and the 
average of seven heats after water quenching gives a 
yield point of 61,607 lb., a tensile strength of 92,928 Ib., 
elongation of 28 per cent., a reduction of area of 57 per 
cent., and a Charpy impact rating of 28 per cent. 
ELABORATE precautions are being taken by the big 
radio manufacturers to guard the secrets of their labo- 
ratories, so that there can be no leakage of news respecting 
their Exhibition models. This year’s Radio Exhibition 
will be held at Olympia from August 15th to 24th, and 
will be followed by G w and Manchester. Engineers 
and research workers have been sworn to secrecy under 
guarantee bonds. One well-known firm has gone to the 
extent of equipping living-rooms, attached to the labo- 
ratory, so that the chief engineer shall not leave the pre- 
mises during the next four vital weeks. 

DuRine last year, 2498 vessels passed down the Welland 
Ship Canal in Canada and 2412 were reported up-bound. 
Down-bound freight tonnage totalled 6,965,334 tons and 
up-bound freight 948,400 tons. Canadian grain tran- 
shipped at Buffalo and other United States ports to 
Canadian ports totalled 17,251,395 bushels, of which 
Canadian vessels carried 17,009,755 bushels, There passed 
through the St. Lawrence canals last year 105 cargoes of 
coal from Great Britain, and 56 cargoes of wood pulp from 
European countries, as well as 4 other cargoes of European 
products. Down-bound there were 70 cargoes of pitch, 





flour, and automobiles for Transatlantic shipment, 
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BRITISH AIRCRAFT. 


On ‘the basis of numerical strength, Great 
Britain, we believe, occupies fifth place among 
the world’s aeronautical Powers. There are some 
who find that fact disquieting, who hold that as 
an island domain, no part of which is beyond the 
reach of hostile aircraft, this country ought to 
possess an aerial force at least equal in numbers 
to that of any possible enemy nation. Whether 
equality should be attained by increasing our 
squadrons and their equipment or by some measure 
of disarmament providing a general levelling down 
of the forces of all the Powers is, it is argued, a 
subject for the politicians to discuss. One way 
or the other, equality, it is urged, ought to be 
secured, and until it is achieved, so it is contended, 
we will remain exposed to aerial attack to an extent 
which almost invites it. When we recall the use 
made of the aerial weapon by our enemies during 
the war, and when we reflect on the great technical 
developments in the construction of aircraft and 
aerial munitions achieved since those days, we are 
bound to recognise that our present relative 
numerical weakness in the air has a definitely 
serious aspect. It is not, however, in any way a 
cause for alarm. In aerial warfare, as in sea and 
land warfare, numbers undoubtedly count, but— 
and particularly so in the air—the ability to main- 
tain the numbers is even more decisive. An initial 
superiority of, let us say, two to one, in the number 
of machines possessed might or might not be of 
critical importance. It would depend upon the 
nature of the machines, their concentration or 
dispersion at the outbreak of hostilities, and the 
tactical and strategic skill with which they were 
handled. Any advantage accruing from the initial 
numerical superiority would, however, very quickly 
vanish by reason of the inevitably rapid wastage 
which occurs in aerial warfare unless resources were 
available for maintaining the original superiority. 
In order to arrive at intelligent conclusions on this 
subject we must look, not only at the numerical 
strengths of our own and other aerial forces as they 
exist to-day, but also at the facilities which we and 





other countries possess for maintaining and expand- 
ing those forces in time of war. 

On the personnel side of the question it is not 
within our sphere to write; the material aspect 
alone is our concern. We are satisfied that, on that 
score, this country is very favourably situated. 
Behind the Royal Air Force, with its limited 
number of squadrons, there is an aeronautical 
industry firmly established, highly organised, 
skilful and enterprising. There need be no fear 
whatever that if the call came our resources would 


2| fail to maintain the initial strength of our squad- 


rons. It is certain that aimost at a moment's 
notice a programme of rapid expansion could be 
effectively undertaken. How strong is our position 
on the material side was fully demonstrated last 
Saturday at the Royal Air Force Display, and still 
more fully at the aircraft manufacturers’ private 
show held at Hendon on Monday last. _ Some 
indication of the country’s strength on a manu- 
facturing basis is implied in the very holding of 
these two shows. At Saturday’s display the per- 
formance of the latest types of machines with 
which the Royal Air Force is equipped was staged 
for all to see. At Monday’s private show, not only 
the performance, but the constructional details 
of the machines were open to the closest inspection 
of guests invited from all the principal countries 
of the world. Secrecy implies weakness; in 
publicity there is strength. Doubtlessly some 
details of construction and performance were care- 
fully guarded, but it is certainly true that facts 
were revealed which placed at the. disposal of 
foreign representatives information of a kind likely 
to be valuable to them. The implication is obvious ; 
in many respects our manufacturing position is so 
strong that we have little to lose by disclosing to 
others what we are doing. At first sight it might 
seem unwise to permit foreign experts to examine 
at their will the details of the “ Heyford ”’ express 
night bomber and to tell them quite openly that 
we are building fifteen machines of this design for 
the re-equipment of R.A.F. squadrons. Equally 
might the wisdom be questioned of exhibiting the 
modified ‘‘Fury’’ interceptor fighter and of 
revealing its speed—250 miles an hour. This 
machine is actually an experimental development 
of a type which is at present the standard equip- 
ment of our Home Defence Force. On the engine 
side one might wonder why we should exhibit and 
publish details of the two compression-ignition 
aero motors which have now passed their official 
tests—the Bristol ‘‘ Phenix” and the Rolls- 
Royce “Condor.” The “ Phenix” is an air- 
cooled engine developing 350 H.P. at sea level 
and having a consumption of about 0-4 lb. of fuel 
per horse-power hour. Of the “ Condor,’’ which is 
still partly in the experimental stage, it is openly 
stated that its power is 480 to 500 H.P., that it 
weighs 1513 lb. and develops its maximum power 
at 1900 r.p.m. Machines fitted with these engines 
were exhibited and flown at Saturday’s display, 
and on Monday a Horsley torpedo bomber with 
a “Condor” engine was shown to foreign and 
British guests alike. As yet another illustration 
of the same apparently unwise publicity it may be 
recorded that in the most readily accessible corner 
of the ‘‘ New Type Park ”’ on Saturday there was 
exhibited a Fairey machine fitted with a Rolls- 
Royce “ Kestrel” engine having special devices 
designed to hasten the coming of the silent aero- 
plane. It is true that a sentry with fixed bayonet 
stood guard at the entrance to the “ park,”’ but a 
public pathway was provided round it from which 
as good a view of the “ silent ’’ aeroplane and some 
others could be secured as was to be had by obtain- 
ing a pass to admit to the enclosure. We record 
these facts, not in any way in a spirit critical of 
the authorities, but because they seem to us very 
conclusive evidence of the strength of our position 
on the production side. The truth, the comforting 
truth, is, that long before any rival could make 
effective use of the information which may be 
revealed to him, we would have gone beyond the 
stage at which it was necessary or desirable to keep 
the information a closely guarded secret. Further 
evidence of the soundness of the British aero- 
nautical industry and its ability to fulfil any 
demands which the Air Force might make upon it 
in time of war is provided by two additional facts 
demonstrated on Saturday and Monday. The first 
was the extent to which British machines and 
engines are used in foreign air services. The second 
was the wide range and multiplicity of types pro- 
duced in this country. When a British manu- 
facturer undertakes to supply a foreign nation with 
military machines he is directly helping his own 
country in two ways. He weakens the foreign 
nation by making it dependent for its aerial equip- 





ment on British resources and he strengthens our 
own productive organisation. The range and 
number of types produced in British workshops 
is of significance because it implies that no aspect 
of aeronautics is being neglected and that no 
development in any specialised branch is likely to 
be made anywhere without some one or other of 
our manufacturers becoming aware of it and being 
prepared to equal or surpass it. 

While full credit must be paid to the skill and 
enterprise of British aeronautical firms we must 
recognise that the satisfactory position on the 
manufacturing side which we have indicated could 
never have been attained without the wise and 
consistent policy which has been followed by the 
Air Ministry. In its youth that Ministry, profiting 
by the experience of other State Departments, 
avoided suppressing initiative on the part of the 
industry. It specifies its requirements in broad 
outline, but leaves the manufacturers to carry out 
the design. In that way it has been responsible 
for the establishment and maintenance of the 
industry on a healthy footing. There are now 
about three dozen first-class companies, each 
with its own design staff engaged on the production 
of aircraft in this country, and about six which pro- 
duce aero-engines. It might have been contended 
at one time that economy would have been secured 
by the establishment of a central official designing 


department, served by a body of outside: con- ! 


tractors charged simply with the duty of correctly 
executing the ideas of the official designers. It is 
fortunate for the country and a factor of great 
importance in assessing its real aerial strength that 
the policy actually adopted was the very reverse. 
The aeronautical industry is to-day firmly esta- 
blished on a broad basis which promotes inde- 
pendent initiative without sacrificing the benefits to 
be derived from co-operation. So long as it 
remains as it is we need not worry overmuch about 
the relative strength of our air forces, for we have 
the undoubted assurance that behind those forces 
supplying them with their present requirements 
and capable of maintaining that supply in time of 
war there is an organisation unsurpassed for 
efficiency by that of any other country. 


Saturation of the Market. 


CaTCHWORDS are used more often than not 
without a clear understanding of their meaning 
and, in consequence, are a frequent cause of 
pleasant bickerings. The majority of arguments 
either turn upon the lack of clear definitions—as 
in Acts of Parliament—or arise because words do 
not invariably express the same shade of meaning 
to all persons. A case in point is presented by the 
familiar phrase the “saturation of the markets.” 
Saturation is a word borrowed from the chemist 
and the physicist and is commonly used by others 
very vaguely ; but scientifically it is safe to take it 
as the condition reached when a solvent or absorb- 
ing material is unable to hold, or to take into itself, 
or combine with any more of a selected diluent. 
Some substances have no known saturation point, 
whilst others have quite definite limits under 
different conditions. Hence science is pretty clear 
when it speaks of saturation, but when the term 
is adopted by the economist it loses every element 
of precision. One man means by it the condition 
under which everybody has every commodity ; 
another, recognising that tastes differ, tries to 
estimate the point of saturation from the number 
of potential purchasers; whilst a third puts the 
saturation point at the limit of the financial ability 
of purchasers to buy. Hence it is very difficult 
to avoid differences of opinion. The first, for 
example, refuses to recognise the limits imposed 
by the second and third. If, he says, people do not 
naturally desire commodities they must be edu- 
cated to desire them ; if they have not the money 
to pay for them then the financial system of the 
world must be altered. Hence there is much diffi- 
culty in finding a common basis. It might be 
quite easy to define one saturation point, within 
fairly close limits, for glass eyes. That. would be 
when no one who would be better for a glass eye 
was without one. But that would be too high, 
because there are always some people who cannot 
be bothered with glass eyes. Even if the necessary 
correction were made, the estimate would still be 
high, because there are always some who would 
like glass eyes but cannot afford them. Again, 
“quality ’’ may enter into the problem. No 
amount of propaganda is likely to increase the 
demand for cradles or coffins ; but it is quite con- 


ceivable that the saturation point of a particular 


quality of either of these commodities has not yet 
been reached. 
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Hence when one economist speaks of the satura- 
tion of the market he may mean one thing, and 
when another economist asserts that there is no 
such phenomenon as a saturated market he may 
mean something quite different. It is not infre- 
quently said that mechanisation has caused the 
saturation of the market and has, in consequence, 
led to unemployment. The meaning being that 
if a thousand men can supply the total demand for a 
particular commodity there is no possibility of 
employing one thousand and one men on that work. 
We might take the motor car trade as an example. 
A few years ago the Society of Motor Manufacturers 
and Traders estimated that the saturation point 
was being rapidly attained. It based its estimate 
on a careful division of the population of the 
country into different classes of users according to 
income—those who might have several cars, those 
likely to have no more than two, those who did 
or could not afford more than one, and those who 
were too poor—under £400 a year income—to have 
any at all. We showed in these columns, October 
19th, 1928, the fallacy of this argument, and we 
remember discussing the estimate with a “ non- 
saturationist ’’ at the time. His view was that 
saturation would not be reached until at least 
every adult had one car and every household at 
least three, not including a ‘ baby,’ which was 
used for running between the house and the 
garage! Although he appeared to be quite serious, 
that may possibly be regarded as an exaggerated 
example. Certainly we are still very far from his 
saturation point, but there is a faint indication 
that a lower degree of saturation is being 
approached. The’ original one million private 
cars which the figures of the Society of Motor 
Manufacturers and Traders indicated has already 
been passed by about 100,000, but the rate of 
increase is falling slowly. Here are five increments 
in order—the first being for 1931 over 1930 :— 
34,000, 72,000, 93,000, 99,000, and 102,000. If 
one could be certain that this rate is truly normal 
we might say that there was a saturation point in 
the distant future. , But the history of industry 
shows that, despite constant fears, saturation has 
never been reached in any commodity, as long as 
the conditions were favourable to absorption. 
America was acting with apparently perfect success 
on that principle until the sudden financial slump 
opened in the autumn of 1928. Everybody was 
buying everything and the whole country was 
busy. It was like boiling water ready to absorb 
any quantity of a salt. Then the financial tem- 
perature fell, bringing down the saturation point 
with it and the sequence of events leading to the 
unemployment of fifteen million workers and 
unknown thousands of professional men followed. 
Many people hold that the principle of unlimited 
absorption on which America was proceeding was 
fallacious, and they appear to be justified by the 
results. But a hasty conclusion would be danger- 
ous. The best principles may be upset by some 
untoward event. They postulate certain conditions. 
if some external force confounds those conditions, 
then the whole fabric must collapse. 

The opinion is widely held amongst manu- 
facturers to-day that nothing but the tightness of 
money is holding back the industrial revival. 
They cannot sell at home because taxation is 
depriving the individual of his purchasing power, 
and they cannot sell abroad because many nations 
prohibit the exportation of money. They hold 
that the potential markets are enormous and money 
alone is shutting the door on them. They do not 
talk of saturation, even though they have to 
recognise that the adoption of home manufacture 
by nations which used to be copious consumers is 
making the export trade more and more precarious. 
But then the salesman enters in. His panacea 
is more markets. Frankly, he is without morals. 
By house-to-house visitation he makes us buy 
things we can do quite well without, and if he finds 
a contented but “ backward ”’ nation he sets to 
work till he has inoculated it with a desire for 
the things he can provide. Thoreau is his 
anathema. The simple liver, the man who can 
satisfy his own wants, is odious to him; he is a 
potential customer lost; such men, and particu- 
larly nations of such men, must not be allowed to 
remain. They must be brought into the market, 
they must be taught to want in order that they 
may buy, and that the saturation of the market 
may be pushed further and further off. Perhaps, 
after all, the good is greater than the evil. But 
one way or the other with a vast portion of the 
world still “‘ uncivilised ’’ there is no real reason to 
fear saturation, save when it is artificially produced 
by production exceeding the ability of the market, 
at the time, to absorb. 





Letters to the Editor. 


(We do not hold ourselves responsible 
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FREE VORTICES. 


Srr,—Further to your report of my remarks on Mr, 
Boex’s paper, read before the Institution of Mechanical 
Engineers at the recent Edinburgh Summer Meeting, I 
have pleasure in enclosing herewith a photograph taken 
at Loch Treig by Mr. Peach, the resident engineer of 
Messrs. Meik and Halcrow, consulting engineers for the 
Lochaber scheme. This vortex was formed when the loch 
was discharging through the pressure tunnel, with the 
surface lowered to 741ft. O.D. or 46ft. above the tunnel. 
I also enclose a photograph of another vortex taken in the 
reservoir of the Arapuni power scheme, New Zealand. 
This vértex was formed when the reservoir was being 
emptied through the diversion tunnel. 

Observations made at a number of reservoir outlets in 





for the opinions of our correspondents.) 


and the profile of the free surface was hyperbolic. 
Recently these properties have been verified and 


demonstrated by photographic means. 


E. Bruce Batu. 
Kilmarnock, June 26th. 


EFFICIENCY OR EMPLOYMENT. 


Srr,—I was greatly interested in the leading article in 
your issue of June 16th, “ Efficiency or Employment.” 
It seems to me to face up to the physical facts as we know 
them to-day. The points in your argument cannot, to 
my mind, be sufficiently emphasised. The absurdity of a 
situation in which the efficiency of any engineering under- 
taking is set against the possibility of finding work for 


FREE WATER VORTICES IN THE NORTHERN AND SOUTHERN HEMISPHERES RESPECTIVELY 


various parts of the world have revealed that the free 
vortex escape whirl, formed at the surface of the reservoir, 
rotates in a counter-clockwise direction in the Northern 
Hemisphere and clockwise in the Southern. This pheno- 
menon has been confirmed by many experiments. 

The accompanying photographs support these observa- 
tions. In the case of the Lochaber vortex, the head 
above the soffit of the tunnel was 46ft. at the time the 
photograph was taken, and about 380 cusecs of water was 
passing the intake. The Arapuni vortex was photographed 
when the reservoir was being emptied through the 25ft. 
diameter diversion tunnel. The head over the tunnel 
outlet was about 70ft. Another good photograph of a free 
vortex in the Northern Hemisphere can be seen in “ Der 
Wasserbau,”’ by A. Schoklitsche, Vol. I., page 600. The 
direction of rotation in this case is also counter-clockwise. 

Various explanations have been offered to account for 





the unemployed. It seems incredible that such a situation 
should arise ; surely an age which can reach such amazing 
efficiency should also be able to develop a corresponding 
efficiency in distributing the benefits which accrue to 
mankind. This, of course, can only be done through the 
monetary system, and once again it is an engineer who has 
also solved the problem of purchasing power and shown 
how consumption can be equated to production. 

There need be no bar to technological progress ; there 
is no bar to establishing a monetary system on the lines 
suggested by Major C. H. Douglas, which would auto- 
matically correspond with such progress and efficiently 
distribute its benefits to humanity, giving a fuller life to 
all and leisure for further development. Machines were 
not made in Heaven, neither is the present monetary 
system of celestial origin; it was man-made, and can be 
corrected by him to his eternal advantage. 


ROTATION OF FREE VoRTEX 
CLOCKWISE - 


ROTATION OF FREE VORTEX 


Cou = 
NORTHERN HEMISPHERE 


this phenomenon. It may be due to gyroscopic effect 
arising fromthe rotation of the earth, as suggested in 
Tue Encrneer of June 16th, 1933. In both cases the 
rotation of the vortex is really in the same sense as the 
rotation of the earth, but when viewed from opposite 
sides of the world, the apparent directions of rotation 
are naturally reversed. This point is made clear in the 
accompanying sketches. In the Northern Hemisphere, 
the vortex is viewed from above, and in the Southern 
from below. 

It may be of interest to recall that Venturi in 1797 estab- 
lished the essential properties of the escape whirl and found 
that every small element of fluid at any radius r moved 
so that— 

(1) Its velocity was proportional to 1 /r. 
(2) Its time for one complete revolution varied as r*. 


iL. WISE. 


SOUTHERN HEMISPHERE 


I feel sure that the readers of your valuable journal 
would appreciate an article from Major Douglas himself. 
Possibly they may have listened to the debate between 
Professor Robertson and Major Douglas which was 
broadcast on June 21st. Jas. Epw. TuKE. 

London, June 23rd. 

Srm,—May I comment on the above leader in your issue 
of 16th inst., and also on Mr. Jacklin’s letter in the same 
issue ? Both have some bearing on the contents of my 
own letter in your previous issue. 

We are all concerned with the problem of unemploy- 
ment. Whether employment is good in itself is a question 
for the moralists. It is certainly good for most of us 
under present conditions as a means to @ livelihood, 
and our problem should, of course, be regarded primarily 





(3) Its centrifugal force varied as 1 /r° ; 


as that of providing a livelihood for the population. 
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Mr. Jacklin is evidently a disciple of Major Douglas, | 
and I would like to suggest to him that Major Douglas | 


has propounded a practical scheme for providing the popu- 
lation with a livelihood, but neither he nor anyone else 
has produced a theory of the science of economics which 
would enable us to say with any degree of certainty 
whether Major Douglas’s, or any other scheme will produce 
the desired results, 

Reading between the lines of your leader and Mr. 
Jacklin’s letter, you both appear to have at the back of 
your minds the idea that the markets of the world are 
‘‘ saturated.” Thet, I maintain, is a fundamental fallacy. 
Very few of us have all the worldly wealth that we could 
use with true benefit to our physical and spiritual well- 
being. Until that state is reached there is no such thing 
as saturation in the widest sense. 

It, therefore, remains the duty of the engineer to con- 
tinue to cheapen production. It also becomes, with ever- 
increasing urgency, the duty of the economist to provide 
a financial system which will ensure that the products 
of the engineer are distributed approximately in accord- 
ance with the needs of the population. 

Once this has been attained, the ‘ unemployment 
problem,” or, a8 I prefer to regard it, the ‘‘ livelihood 
problem,”’ will solve itself. 

Mankind’s main task in the past has been to provide 
sufficient goods to maintain the life of the population. 
Thanks to the engineer’s work, that task is now com- 
paratively easy, and the main task has become that of 
ensuring that the goods reach those who need them. 

[, therefore, repeat that our first need is a mathematical 
theory of economics that will put it into a position com- 
parable with, say, the science of thermo-dynamics. 

Coventry, June 21st. W. A. GREEN. 


EXTERNAL DEGREES. 


Sir,—I have followed with a great deal of interest the 
articles and discussion which have appeared in your 
journal] on the subject of external degrees, and for my own 
part I support strongly the decision of the Senate in con- 
nection with the new requirements. With regard to your 
own suggestion, however, that the external degree should 
be differentiated from the internal degree by the prefix 
‘“ Ex.,” there is one point that indicates that the whole 
ground has not been covered, and this is illustrated by my 
own case, which I give as briefly as possible. 

I passed through an engineering apprenticeship at 
the British Thomson-Houston Company, Ltd., Rugby, 
during which time I took the National Certificates in 
Electrical and Mechanical Engineering. The next step 
in my career was to go to the City and Guilds (Eng.) 
College, London, where, having already acquired a certain 
amount of engineering knowledge, I was allowed to miss 
the first year of the course, and by passing a special 
entrance examination was able to enter the second year. 
The final examinations which take place at the end of the 
third year are for the purpose of awarding the A.C.G.I., 
and in view of the fact that the Imperial College set an 
even higher standard than the degree for their diplomas, 
the University award the degree to all students who pass 
the latter examinations. I was fortunate enough to pass 
thesé examinations, but I was debarred from attaining the 
internal degree, because the rules of the University lay it 
down clearly that a student must be in residence for not 
less than three years or attend a full day course for not 
less than three years for this award to be made. Conse- 
quently, I was obliged, a week after the final examination, 
to repeat all over again a new set of examinations, covering 
a period of three weeks, in order to obtain the degree, 
which in my case is an external degree. You will see, 
therefore, that I have obtained the degree twice over ! 

I would suggest, therefore, that it would be desirable if 
you amplified your suggestion to include such cases as niy 
own, to be distinguished in the following manner :— 
“ B.Sc. (Eng., Lond., Int. Ex.).” F. 8S. NAYLor. 

Wolverhampton, June 24th. 


THREE-CYLINDER COMPOUNDS. 


Smr,—In the very interesting article by Mr. F. W. 
Brewer in THE ENctneer of April 28th, respecting the 
excellent three-cylinder compounds originating on the 
old Midland Railway on the lines of Mr. W. M. Smith’s 
design, there are one or two small errors of fact which, 
although small, appear to deserve correction. 

The outside (low-pressure) cylinders of N.E.R. No. 1619 
being 20in. by 24in., and those on the M.R., both of Mr. 
Johnson’s and Mr. Deeley’s design, 2lin. by 26in., as 
stated, whilst the inside cylinders were in each case the 
same, it will be seen that the H.P.-L.P. volumetric ratio 
was increased from 1: 2-05 to 1:2-44 in the Midland 
engines—a very considerable difference, and the latter 
ratio being more closely in accord with what practice 
has shown to be the best. 

Of the five Johnson engines two were fitted with 
“‘ Serve ” tubes, viz., Nos. 2632 and 2635. Only two of 
these same five Johnson engines had independent reversing 
gear, viz., the first two, Nos. 2631-32, Nos. 2633-35 being 
constructed from the start with single reversing gear, 
although otherwise they were arranged similarly to the 
first two with reducing valves, &c. 

In describing the special regulator adopted by Mr. 
Deeley, it might be added that when it is desired to work 
compound, but with a regulator opening of not more 
than 30 deg., this can be accomplished by opening the 
regulator beyond the 30 deg. angle and returning it 
towards the shut position; the operating arrangement 
of the jockey valve will, as will be understood, allow for 


Although all these engines were, as stated in the article, 
constructed with the low-pressure cranks at 90 deg., 
and the inside high-pressure cranks subtending the 
opposite arc, I believe that one or two engines were 
subsequently experimentally tried with the three cranks 
at 120 deg., but this change was not persisted in. 

It should be noted that the earlier Fowler compounds 
originally had 19#in. H.P. and 21#in. L.P. cylinders, but 
were afterwards assimilated to the same sizes as their 
predecessors. Commencing from engine 1045, ‘‘ bushed ”’ 
big ends were adopted for the outside connecting-rods. 
Montevideo, May 29th. P. C. Dewnurst. 








Heating a Building by Means of a 
Refrigerator. 
By T. B. MORLEY, D.Sc., M.I. Mech. E. 


THE reversed heat engine has !ong been known and 
employed for refrigerating, and it is well known that one 
element of a refrigerating plant is the condenser, the 
function of which is to enable heat to be discharged from 
the working substance. 

The application of this heat for useful p seems, 
however, to have attracted but little attention. Lord 
Kelvin, in 1852, described how a reversed heat engine 
could be used for heating buildings, and attention was 
redirected to this possibility by Sir Dugald Clerk in his 
1920 ‘‘ James Forrest”’ Lecture. In 1922 the present 
writer* discussed the practical aspects of Lord Kelvin’s 
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ARRANGEMENT OF REFRIGERATOR IN BUILDING 


proposal, in which the air to be heated itself formed the 
working substance of the cycle, and in 1923 Messrs. Frith 
and Buckingham? discussed the idea. 

It is only in quite recent years, however, that refri- 
gerators have actually been applied to the purpose of 
heating buildings. 

While, as in Lord Kelvin’s proposal, it is the reversal 
of a heat engine cycle which characterises the process, 
it differs from his scheme in that the working substance 
of the refrigerator is not air, but one of the substances 
more commonly used as a refrigerating medium, which 
pass through both the liquid and the gaseous phases in 
the cycle. 


neers to the Ancoats Hospital, Manchester, employed a 
refrigerator to serve the dual purpose of what may be 
popularly described as providing both heat and cold. 

The plant is, in fact, an ordinary refrigerator, using 
methyl chloride. It is installed in a department of the 
hospital for the purpose of maintaining a cold chamber at 
30 deg. to 33 deg. Fah., and the heat discharged from the 
condenser is used to maintain a temperature of 80 deg. 
Fah. in a linen store. 

The scale of the plant is small. The motor is of 1 B.H.P. 
rating, and drives both.the compressor and fans for 
circulating air through the condenser. 

The cooling system is normal, the cooled methyl 
chloride being circulated through pipes in the cold chamber 
in the usual way. The air-cooled condenser is also normal, 
but the cooling air is constrained in a closed circuit, 
being driven by two fans through the condenser into the 
linen store, which it enters near the top, and brought back 
through openings in the wall of the linen store near the 
floor into the compressor room, through which it rises on 
its way to the fans again. 

Particulars of the operation of the plant at various air 
temperatures are shown in the table below. 

The last column is noteworthy. It shows that the heat 
delivered to the linen store is actually a multiple of that 
supplied electrically, é.e., a multiple of what would be 
given out by an electrical radiator consuming the same 
number of watts. 

Electrical heating is expensive, but if the heat delivered 
is multiplied by three, the cost is divided by three, and it 
then ceases to be expensive. But that is not all. The 
plant does not merely act as a heating machine. It serves 
the necessary purpose of refrigeration, and the heating 
effect may be regarded as a by-product. 

It is strange that for so long engineers have so con- 
centrated their attention on the refrigerator as a cooling 
machine, and have regarded the condenser so exclusively 
as an unfortunately necessary evil for the purpose of 
getting rid of unwanted heat, that they have overlooked 
the possibility of directing this heat to useful ends. The 


-| refrigerator may, in fact, be regarded as a kind of heat 


segregator, chilling one region and warming another. 
The experiment is an interesting one, and it is to be 
hoped that it may be followed by others on a more exten! 


sive scale. } 








SIXTY YEARS AGO. 





In a leading article in our issue of July 4th, 1873, 
we discussed the possibility and desirability of travelling 
at a speed of a hundred miles an hour. Our vision was 
confined to railway travel. It was traditionally asserted. 
so we said, that Brunel had once travelled from Swindon 
to London at 80 miles an hour, but the highest railway 
speed that had been authentically recorded was one of 
70 miles an hour achieved by Stirling with one of his 
outside cylinder express engines on the Great Northern. 
Down the Brentwood Bank the Great Eastern’s Yarmouth 
express sometimes reached a speed of 64 miles an hour. 
In Ireland and America speeds of 65 and 70 miles an hour 
had been recorded on parts of journeys. It was, therefore, 
beyond question that speeds of 65 to 70 miles an hour 
could be achieved with safety. It was doubtful, however, 
whether much higher speeds, say, 100 miles an hour, 
could be realised without incurring enormous risks of 
derailment. There might be portions of a line over which 
such speeds would be safe, but they would be succeeded 
by portions of bad track which, if only 100 yards in length, 
would be sufficient to cause disaster. We next proceeded 
to demonstrate that it was most improbable that an 
engine could be constructed to haul a train at 100 miles 
an hour. We contemplated as the limit of possibility 
an engine developing 1000 horse-power and weighing 
only 30 tons. Taking its resistance at 120 lb. per ton, 
we showed that the engine would be capable of moving 
a total load of only 32 tons at 100 miles an hour, of which 
30 tons would represent its own weight. It seemed to 
us that a speed of 100 miles an hour would never be 
possible until the resistance was reduced to about 40 Ib. 
per ton. It was admitted that a knowledge of train and 
engine resistance at high speeds was almost entirely 
absent. But that the resistance on an ordinary railroad 
would be of the order of 120 Ib. per ton at a speed of 100 
miles an hour was, we contended, supported by the fact 
that there was no recorded instance of a train having 
travelled at a speed in excess of about 70 miles an hour. 
The recorded case of a speed of 70 miles an hour evidently 
gave us some trouble. Stirling’s engine was stated to 
have hauled at that speed a train of sixteen carriages. 
Taking the total weight of the engine and train at 180 
tons and the resistance at 40 Ib. per ton, we calculated 
that at 70 m.p.h. the engine must have been exerting 
1344 H.P. We doubted whether any Great Northern 





One of these novel applications was described in 1929f 
by Mr. T. G. N. Haldane, M.A., who used a small ammonia 
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refrigerator for heating a dwelling-house, and pointed out 
how it could also be used for ice-making. 

Another application of the idea was made last year, 
when, acting on the suggestion of Dr. Percy Worthington, 
the architect, Messrs. Cramp and Frith, consulting engi- 





* “The Reversed Heat Engine as a Means of Heating Build- 
ings,” Tae ENGINEER, February 10th, 1922. 

Tt ‘““Some By-paths in the Fundamentals of Engineering,” 
THE ENGINEER, May 25th, 1923. 

t¢ “The Heat Pump—an Economical Method of Producing 





this effect to be obtained. 








Low-grade Heat from Electricity,” Jowrnal, Institution of Elec- 
trical Engineers, Vol. 68, page 666. 





engine had ever exerted such great power. If, however, 
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4700 6920 3-12 
4190 6510 2-81 
3930 6300 2-66 
3450 5920 2-40 


we dismissed that figure as improbable, we were forced 
to the conclusion that the resistance was even less than 
that 40 Ib. per ton. Possibly, we suggested, the perform- 
ance of Stirling’s engine was to be explained by the 
supposition that it was carried out on a descending 
gradient. 








Tue burnt-out hull of the French liner * l’Atlantique ”’ 
will probably be docked very soon in the large dock near 
the arsenal at Cherbourg for inspection by the under- 
writers’ representatives. 
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Fic. 1 


Adiustable Screw Pile Groynes. 


OnE of the most successful methods of preventing coast 
erosion is the use of groynes. The function of these is to 
reduce the velocity of the water, and thus cause the 
deposition of sand and shingle, which is being carried 
along by the current; and their effect is to cause an 
accumulation of beach on the windward side of the groyne, 
the level of which is therefore raised for a considerable 
distance along the beach from the situation of the groyne 
itself. The old-fashioned high timber groyne, familiar 
at many seaside places, consisted of heavy planks spiked 
to piles driven into the beach, and supported by heavy 
land ties at right angles to the groyne, fixed to other piles. 
They caused a deep accumulation of beach, with a differ- 
ence in level between the back and front of the groyne of 
sometimes 10ft. or more. These produced a very irregular 
contour of beach, and the heavy scour on the lee side of 
the groyne caused their gradual disruption unless con- 
siderable sums were spent on maintenance. 

Some forty years ago the late Mr. Edward Case invented 
the low type of groyne known as the Case groyne. These 
were timber structures, either carried on timber piles or 
on timber uprights embedded in concrete blocks, with 
3in. or 4in. planking, so arranged that as the beach 
accumulated in consequence of the action of the groyne, 
more planks could be added until the groyne was raised 
to its full height. In practice the topmost plank at any 
time was never intended to be more than 12in. above the 
level of the beach, and the groynes were spaced fairly 
close together, so that a much more uniform contour 
of beach was obtained, and there was never any serious 
scour. These groynes were much less liable to damage 
by the waves, as they presented a much smaller exposed 
surface to their action. Further, owing to their low 
elevation, a good deal of beach passed over them in rough 
weather, and came to rest on the lee side, so that, in effect, 
there was often very little difference in level between the 
weather and lee sides. The utility and life of the Case 
groyne was therefore somewhat limited, as when the top- 
most plank had been fixed at the extremity of the piles 
or posts, the whole groyne often became buried in sand or 
shingle, and as it was not worth while digging it up or 
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FIG. 4—DU-PLAT- TAYLOR PILE AND GROYNE 


raising it, it became necessary to construct new groynes 
in between the original ones if it was desired to build 
up the beach still further. 

Another difficulty which occurred with Case groynes 
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was the tendency to form “ under-runs”’ by the waves 
getting beneath the lowest plank in gales, and scouring 
out a hollow, often to such a depth that the concrete bases 
were uncovered or undermined, and parts of the groynes 
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distance below the bottom, plank. The purpose of the 
top retaining collar is to prevent the planks from floating 
off the piles at high water, and that of the lower one is 
to enable the planks and groyne as a whole to be raised 









































Bottom Clip 


PILE & DRIVING EXTENSION 
BEING HELD IN PILE HOLDER 
& LOWERED TO BOTTOM 


PILE HOLDER FREE & 
PILE BEING DRIVEN 


En 


GINEER’ 


collapsed. Nevertheless, their undoubted efficiency 
resulted in many thousands of these groynes being con- 
structed round the coasts of England. 

In order to obviate the 
two defects mentioned 
above, a new type of low 
groyne has recently been 
patented, known as the 
Du-Plat-Taylor adjust- 
able groyne. It consists 
of planks and screw piles. 
The screw piles are 
tubular, with cast iron 
screws cast on to them, 
the top being closed by a 
steel cap welded on to the 
tube. An elevation of a 
typical groyne of this 
pattern is shown in Fig. 4, 
ee together with details of 
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A the parts. The planks, 
| which are either 9in. by 
$/ 3in. or 9in. by 4in., accord- 
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/ exposure of the situation, 
are secured to the piles by 
mild steel clips, which can 
slide freely up and down 
the pile shank. The ends 
of the planks are wrapped 
with sheet steel and a 
back plate is provided 
through which the two 
bolts securing the ends of 
the planks to the clips are 
passed. 

It will be seen that by the 
arrangement of the bolts in 
slotted holes it is possible for the planks to assume a@ con- 
siderable angle, with the horizontal, in the vertical plane. 
Cast iron retaining collars or clips are attached to the pile 
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FiG. 5-APPARATUS FOR INSTALLING UNDERWATER GROYNES 


by unscrewing the screw piles. Fig. ] is a view of part of a 
groyne showing the arrangement of piles, planks and clips. 
The whole of the steel work is treated by galvanising or 
sherardising, so as to resist corrosion. 

The piles, which are spaced from 8ft. to 12ft. apart, are 
screwed or unscrewed by means of a small portable worm 
gear capstan, the driving collar of which grips the pile 
by means of reversible pipe grips. The capstan is driven, 
through a flexible drive, by a petrol engine mounted upon 
a sledge, so that it can be easily moved about the beach. 
Fig. 2 illustrates the capstan being fitted over a pile for 
driving, the portable tripod used for pitching the pile 
and handling the capstan, and, on the left, the engine on 
its sledge. 

In the foreground are two piles which have already been 
driven, with the top retaining collar fixed on one of them, 
and between the last driven pile and the one about to be 
driven is the distance piece, consisting of a bar with an 
eye at each end, which ensures the piles being screwed 
equidistantly along the beach. The piles shown in this 
engraving were 8ft. long and din. outside diameter, 
and were driven 6ft. into the beach ; but longer piles are 
used in exposed situations. 

The speed of driving with the capstan in average shingle 
is approximately 2-9 minutes per foot, and the time 
occupied in removing the capstan from a driven pile, 
moving the capstan and tripod a distance of 8ft., and 
pitching the next pile and fitting the capstan to it, is about 
15 minutes. The planks, clips, &c., can be fixed as fast 
as the piles are driven. It will be seen that groynes can 
be installed by this system in a very much shorter space 
of time than the ordinary piled groynes or groynes with 
concrete bases. 

The advantages claimed for these groynes are, however, 
not only cheapness and rapidity of construction, but the 
facility of adjustment. When an “ under-run ”’ occurs, as 
described above, and as shown on the left-hand side of the 
elevation of a groyne in Fig. 4, the planks automatically 
slip down the pile shanks to fill up the space. Latitude 
for this is allowed by keeping the lower cast iron retaining 
collar some way down the pile shank below the bottom 





by clamping bolts immediately above the top, and some 





plank. When the planks have dropped, it is necessary to 
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FIG. 3-—-TESTING DEPARTMENT 


unscrew the top retaining collar and move it down into 
the new position, and this can be done by the men entrusted 
with the maintenance of the groynes and foreshore. 
When the beach makes up, as a result of the installation of 
the groynes, so that, in normal circumstances, the groyne 
would become buried in sand and cease to be of use, the 
piles can be unscrewed by the use of the capstan, and, 
by the operation of the bottom retaining clip, will bring up 
the planks with them into the new position. The efiect 
of an operation of this kind is shown on the right-hand 
side of the elevation in Fig. 4, where a “ swill’’ or local 
watercourse on the foreshore has been filled with sand by 
the action of the groyne, and the latter has been gradually 
raised by the capstan until the swill has disappeared. 
Fig. 3 is a view looking along a completed groyne. 

This form of construction with screw piles has also been 
adapted for breastworks or beach traps to be installed 
parallel with the foreshore and normal to the line of the 
groynes. In this case, perforated steel arched plates are 
used for the barriers, and they are adjustable upwards or 
downwards in the same manner. No top retaining clips 
are required as the arched plates sink, and are retained by 
their own weight. A further development under this 
patent is the installation of groynes below low water level. 
It is a well-known fact that the maximum travel of beach 
material occurs just below this level, but with the present 
method of groyne construction it has not been possible to 
install groynes to trap this without great expense, and, 
consequently, this fruitful field. of accretion is rarely 
exploited. The apparatus for installing underwater groynes 
is shown in Fig. 5, and consists essentially of a twin 
pontoon carrying the screwing plant, &c., which is operated 
at high water. The illustrations are self- explanatory. 

The piles are screwed, of course only in calm weather, 
by means of extension pieces or lengthening pieces and 
pile carriers which grip and lower the piles on to the 
bottom and retain them in an upright position whilst 
being screwed in. The grip can be released by pulling on 
a rope on the deck of the pontoon and the pile carrier 
drawn up to the surface. What corresponds to the planks 
in the shore piles is an assembly of channel irons, lowered 
into position over the pile extension pieces and retained in 
permanent mild steel wing carriers, lowered down with 
these channel irons. Though it is not expected that it 
will be necessary, in practice, to take up these under- 
water groynes, means are provided for doing so, if neces- 
sary, in the shape of a cast iron positioning bell, which 
can be lowered over the approximate position of each pile, 
and will find it within a radius of 18in., and, when found, 
will direct the cap square on the pile into a recess at the 
end of an unscrewing bar, by means of which the pile 
can be removed. The channel irons can be lifted out by 
means of grapnels. 





Both the adjustable and the submerged groynes are 
applicable to river training work, in addition to sea defence 
work, and particularly the submerged type. In this con- 
nection the facility for easy removal is an important 
feature, as for river training work it is often necessary to 
remove a groyne to a fresh position from time to time. 

These systems are patented, and the parts are manu- 
factured and supplied, including the screwing gear, by 
Braithwaite and . (Engineers), Ltd., Westminster, 
and Braithwaite and Co. (India), Ltd., Calcutta and 
Bombay. 








A Visit to an Electric Motor 
Factory. 


DESIRABLE as it may be, in some cases, for an electrical 
manufacturer to produce different kinds of goods, rigid 
specialisation often proves more advantageous. Many a 
manufacturer has come to grief in endeavouring to cater 
for a variety of markets instead of trying to become 
thoroughly proficient in some particular field and to gain 
the reputation of being a producer of something really 
good and cheap. The electrical industry presents great 
scope to venturesome people who see no danger in begin- 
ning to make things they know little about, but business 
men anxious to make a little money often come to the 
conclusion that it is better to confine their activities to 
work they really understand. That, at any rate, has long 
been the belief of Mr. Walter F. Higgs, of Higgs Motors, 
whose works at Witton, Birmingham, we have recently 
visited. Since our previous visit in 1930 the business has 
considerably increased ; extensions have been made to 
the shops and an ironfoundry has been added. Even in 
these days of general depression the factory gives employ- 
ment to 400 people, which is not at all bad for a firm devot- 
ing itself entirely to the manufacture of electric motors 
with a maximum capacity of 50 horse-power. 

The firm was founded in 1912 with a factory of a very 
modest order. The rent, in fact, was no more than 30s. 
week and on an average it gave employment toseven or eight 
workpeople. But extensions soon became essential and 
new accommodation was acquired, whilst in 1917 the works 
were transferred to another building some fifty times the 
size of the original factory. At those works development 
proceeded until 1924, when 14 acres of land were pur- 
chased at Witton, which forms the present site. Although 
at the outset it was possible to accommodate all the manu- 
facturing equipment under one roof, of late years various 
buildings for the different processes have become neces- 
sary. Views of the existing machine and assembly shops, 





FIG. 2—ASSEMBLY SHOP 





Fic. 4—LIGHT CASTING BAY 


testing department, and light casting bay are given in the 
accompanying illustrations, Figs. 1-4 All the winding 
work is done by girls, who make an excellent job of it; in 
fact, it is believed that for the range of machines manu- 
factured by the firm girls make better winders than 
men. The plant throughout the factory is thoroughly up 
to date and includes machines for punching the core lamina- 
tions, a job that is sometimes entrusted by motor mannu- 
facturers to the suppliers of the iron plates. No less than 
95 per cent. of the product is manufactured on the pre- 
mises, through which the material passes in the correct 
sequence. Starting from the foundry at one end of the 
works, the parts pass to the machine and erecting shop, 
&c., then to the testing department, and finally to the 
dispatch department at the other end. Parts such as 
brush gear, terminals, and the various other things that go 
to make up a complete motor, are not allowed to accumu- 
late in the shops, but are transferred to bins in the stores 
until everything is ready for assembly. Each process is 
carried out with exacting precision, and faulty work is 
eliminated by a well-organised system of inspection. That 
the firm has complete faith in its machines is evident from 
the fact that every motor is guaranteed without a time 
limit. Armatures are carefully balanced statically and 
dynamically with a view to eliminating vibration. Con- 
siderable attention has been given to the problem of 
reducing noise and the practice of skewing rotor slots is 
one of the schemes adopted in this connection. Even in the 
case of the largest motors made the casings are cast and 
not fabricated and the new foundry is quite a busy place. 
D.C. machines can, of course, also be supplied as gene- 
rators, but the main demand is naturally for A.C. motors. 
Still, it is surprising how many D.C. machines are made. 
Moreover, in spite of all the talk about standardisation, 
all sorts of conditions regarding voltage periodicity and 
number of phases still have to be met. The change over 
from D.C. to A.C. in many areas has created a considerable 
demand for repulsion start induction motors, which, as 
all electrical engineers know, can be worked from one 
of the phases of a three-phase system. Such motors are 
well suited for driving domestic appliances in private 
houses, for blowing organs, or for any class of service 
necessitating quiet operation and high starting torque. 
The ‘principle involved is, of course, old, but for some 
time these motors were not made in this country, probably 
because there was a relatively small demand for them. 
They are said to have been first produced in England by 
Higgs Motors, although several other firms are now making 
them. Following our previous visit to these works, we 
described the Higgs repulsion start induction motor in 
our issue of December 12th, 1930. Although the machine 
has a commutator and brushes, these parts are only in 
service during the starting period. When the motor 
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reaches a predetermined speed, the commutator is short- 
circuited by automatic governor gear, and the brushes are | 
lifted. The machine then runs as an induction motor, | 
but when it is switched off and the rotor comes to rest, 
the automatic governor operates in the reverse direction, 
and makes the machine ready for starting as a repulsion 
motor. When started by means of a simple double-pole 
switch, a motor of this type develops a starting torque of 
approximately 3 to 34 times full load torque, and will 
draw about twice full load current from the line. 

The split phase type of single-phase motor in which a 
separate stator winding is used for starting, in additien 
to the main winding, and is cut out when full speed is 
attained, is also made. For a new machine of this kind at 
present in the development stage, a condenser will be 
used for producing the necessary phase difference between 
the currents in the two windings, and after the motor has 
been started it will be connected across the main winding 
in order to improve the power factor. 

As regards the general construction of the firm’s motors, 
all machining is done to B.S.S. limits. Standard induction 
motors have, as usual, semi-enclosed slots; the former 
wound coils are composed of enamelled cotton-covered 
wire, and after they have been inserted in the slots the 
stator is impregnated as a whole, and finally sprayed 
with acid-proof and oil-resisting varnish. All machines 
are claimed to be suitable for tropical climates and humid 
atmospheres. Rotor core slots are naturally also semi- 
enclosed. The ends of the rectangular copper bars of 
squirrel cage rotors are twisted through an angle of 
90 deg., so that they touch one another, and after they 
have been welded together form a solid short-circuiting 
ring. Like the stators, slip-ring rotors are wound with 
enamelled cotton-covered wire and are impregnated when 
complete. Ball bearings enable the machines to be fixed 
to the floor, wall or ceiling without alteration, and reduce 
the amount of attention to a minimum. The machines 
are made in the protected, screen protected, drip-proof, 
pipe-ventilated, and totally enclosed types. Flange 
mounting end covers, as described in our issue of December 
2nd, 1932, are fitted to standard motors when required. 

The manufacture of fractional horse-power motors for 
domestic and other purposes is the firm’s latest venture. 
Unless otherwise specified, these machines are fitted with 
phosphor bronze bearings, with wool yarn lubrication. 
Ball bearings are fitted if called for, but they are naturally 
less silent than the solid type. machines are 
made for A.C. or D.C. The standard finish is stove 
enamelled black, with all bright parts nickel plated. 
Every endeavour has been made to keep the overall 
diameter small without detriment to efficiency. On the 
smallest machines the laminations, which are held together 
with clamp rings and rivets, form the casing, for as the 
feet are on the end covers no exterior shell is necessary. 
But on larger machines the laminations are enclosed in 
a drawn steel shell, and the fixing base forms in this case 
a separate unit which is dowelled to the shell. Even in 
this range of motors, D.C. machines are fitted with brush 
rockers. Vertical fractional horse-power motors are also 
made, and the bearings in this case are of the ball type. 

Although motor generator sets for battery charging, 
&c., naturally come within the scope of the firm’s activities 
and are constructed, there are no signs of any change in 
the original manufacturing policy. The production of 
good and cheap electric motors has always been the sole 
object in: view, and the steady increase in that class of 
business has it unnecessary to give attention to 
other electrical work. 








Institute of British Foundrymen. 


ANNUAL CONFERENCE AT CARDIFF. 


CarpIFF offered excellent fare in the way of entertain- 
ment and instruction to the members of the Institute of 
Bfitish Foundrymen, who held their thirtieth annual 
Conference on June 20th to 23rd in that city, under the 
presidency of Mr. C. Edward Williams, who is chairman of 
John Williams and Sons (Cardiff), Ltd., and of its sub- 
sidiary, Emery Brothers, Ltd., of Aston, Birmingham. 
After a civic weleome and the presentation of several 
reports, the President read his address. 


PRESIDENTIAL ADDRESS. 


In this address Mr. Williams drew attention to the 
educational efforts, as the result of which more advance 
had been made in the knowledge of the structure of cast 
metals and alloys in the twenty-one years since the 
Institute last visited Cardiff than the sum total of such 
knowledge available at that time. For those rapid steps 
he gave thanks not only to chemists and microscopists, 
but to that team spirit which the Institute exhibited and 
fostered in a very special degree ; and in this team he 
included the British Cast Iron Research Association, the 
universities and technical colleges, the makers of the 
modern metallurgical microscopes and X-ray apparatus, 
the Foundry Trades and Equipment Association, and the 
technical Press. 

To support his claim that the foundry was the founda- 
tion on which all civilisation and all social life had been 
raised, the President delved far into history—beyond the 
time when Hiram of Tyre cast his notable bronzes, 3000 
years ago. He then came to the discovery of the use of 
cast iron, which was due possibly, and even probably, 
to the stress and necessities of battle and war. It had been 
said that the tonnage of iron used in the world was a 
measure of world progress. By this gauge, high-water 
mark was attained in 1929, when the total tonnage of 
cast iron and steel poured from the world’s furnaces 
reached 120 million tons. But in 1932 the output had 
fallen to 48 million tons, which, according to Sir Robert 
Hadfield, was much less than the annual loss through 
wastage. Commenting on this great drop in output in 
The Times in January, 1933, Sir Robert had said: “ Is 
it any wonder, therefore, that the world is so upset, since 
its modern progress, nay, civilisation itself, largely depends 
upon the use of the metal iron, chiefly in the form we term 
steel ?”’ 

The President went on to thank the foundrymen for 





having opened the door out of the Stone Age into the 
Bronze Age, and for having progressed through the door 


of the Cast Iron Age to those great gates leading into the 


Steel Age; for our Bessemer and Siemens furnacemen 
were only specialised foundrymen. Then, looking to the 
future, he claimed that the foundryman was pushing wide 
open the door to a new age, over which was written ‘‘ The 
Aluminium Age.’’ Without aluminium it was difficult 
to imagine an efficient flying machine; without the 
foundryman, modern flying would be impossible. It was 
the discovery, not only of aluminium as a foundry metal, 
but more particularly of the alloys of aluminium, that 
had effected remarkable reductions of weight per horse- 
power, and, consequently, the remarkable achievements 
of the flying machine. Whereas the reciprocating engine 
of a modern tramp steamer weighed about 100 Ib. per H.P. 
and a very modern turbine marine engine weighed about 
22 lb. per H.P., an aeroplane engine could be made weigh- 
ing less than 1 lb. per H.P. Think of a 100 H.P. engine 
weighing less than 1 ewt., or-a 1000 H.P. engine weighing 
under 9 cwt.! The recently discovered ** hiduminium ” 
was a typical example of an alloy produced commercially 
with laboratory precision. The discovery and use of 
these alloys was the outcome of modern scientific methods 
in the foundry. 


Visirs AND ENTERTAINMENTS. 


During the period of the Conference visits were made 
to various works, including those of the British (Guest, 
Keen, Baldwin) Iron and Steel Company, Ltd., Cardiff 
blast-furnaces ; John Williams and Sons (Cardiff), Ltd.; 
Brown, Lenox and Co., Ltd., Pontypridd; and the 
Powell Dufiryn Steam Coal Company, Ltd., Ystrad 
Mynach. 

On Wednesday evening, June 21st, the annual banquet 
of the Institute was held in Cardiff, at which many dis- 
tinguished guests were entertained ; on Thursday even- 
ing, June 22nd, there was a reception at the University ; 
and the whole of Friday, June 23rd, was devoted to a 
motor tour extending to the Wye Valley. 


TECHNICAL MEETINGS. 
The number of papers presented was so great that it 
was necessary, a8 on previous occasions, to hold two 
sessions simultaneously. 


MECHANISED FOUNDRIES. 


A good deal of attention has been given during the 
last few years, at annual conferences and branch meetings 
of the Institute, to problems of foundry mechanisation, 
and on this occasion a further paper was presented on 
this subject, the author being Mr. F. J. Cook, M.I. Mech. E. 
(who was President of the Institute as far back as 1908-09). 
He pointed out that the foundry is the last section of 
ce | a roduction to be put on a continuous or 

» though mechanisation is now being 
pene g ay in an ever-increasing number of establishments. 

Whilst appreciating that there is no such thing as com- 
plete mechanisation of a foundry, in the sense that all 
the work can be arranged to go on automatically, and that 
each foundry must be considered on its merits, he 
emphasised that none was too small to benefit from some 
form of mechanical appliance. 

The chief requirement for a continuous mechanised 
plant, he said, was the production of @ sufficient number 
of moulds to take the metal from a continuously worked 
cupola of practical size or other continuous-melting unit. 
Any firm which had outgrown its premises could 
undoubtedly effect very large savings by introducing 
a continuous-casting plant in preference to enlarging the 
premises, and he described a case in which the cost of 
the installation was less than one-third the cost of a new 
foundry capable of the same output, working under the 
old conditions. 

The methods available for mechanisation of different 
processes were considered, as, for instance, cupola charging, 
the use of runways, sand hoppers and elevators, con- 
veyors, sand-preparing plants, knock-out arrangements, 
and core stoves. The author emphasised also that 
mechanisation rendered it easier at extremely busy periods 
to arrange for double shifts without delays in output 
owing to floors having to be cleared of poured moulds, 
and night shifts were not required for clearing up. The 
importance of flexibility was emphasised in the course 
of the discussion, so that a change of the product did 
not necessitate radical changes of equipment. Another 
factor mentioned was the necessity, where mechanical 
moulding was adopted, to make provision for the proper 
cooling of the sand, inasmuch as the use of warm sand in 
the making of subsequent moulds tended to produce 
blown castings. 

It was not unnatural that in the course of the discussion 
at least one speaker should take up the cudgels on behalf 
of the foundry craftsmen we have known in the past, and 
whose sheer experience has been, and still is, of great 
value when producing a difficult casting. He had in 
mind, no doubt, the training of apprentices, and it ought 
to be stated here that this is a matter which is in the 
forefront of the Institute’s activities, and one to which it 
has given the closest attention for some years. 


RovutTInE METHODS FOR TESTING SAND. 


The Technical Committee of the Institute has a Sub- 
committee dealing with sands and refractories, and it 
presented to the Conference a report on its investigations 
of routine methods of testing green sands for (1) moisture, 
(2) permeabilty, and (3) bond strength. The method 
recommended for moisture is that known as the “‘ Speedy ” 
(British Patent No. 33,985), which depends on mixing 
a weighed quantity of sand with powdered calcium carbide 
in a closed container and reading the pressure generated 
through the liberation of acetylene gas. 

The dimensions of various test pieces both for deter- 
mining permeability and bond strength are discussed 
in the report. But the question as to whether the A.F.A. 
(American Foundrymen’s Association) test piece, 2in. 
diameter by 2in. long, or the B.C.I.R.A. (British Cast 
Iron Research Association), 1-128in. diameter by 2-256in. 
long, should be used, is not yet decided, though it is 
pointed out that there is some advantage in using a test 
piece of large dimensions, especially for weak sand. 
A satisfactory relationship has been found between per- 
meability and bond-strength tests made when using the 
different test pieces. 

Permeability may be measured satisfactorily on either 





of three apparatuses. These are the A.F.A. standard 
apparatus, using water to force air at relatively low 
pressure through a specimen in a relatively long time ; 
Richardson’s modification of this apparatus, whereby air 
is forced at a relatively high pressure through the specimen 
in a relatively short time ; and the B.C.I.R.A. apparatus, 
preferably as modified, whereby air is forced at constant 
pressure through the specimen. 

It is recommended that the bond strength should be 
determined by means of a compression test, and whilst 
several designs are acceptable, the B.C.I.R.A. new modified 
design, which is the only one known to be made in Great 
Britain, is regarded as satisfactory. 


AtLoy Grey Irons. 


Of three papers dealing with alloy and heat-resisting 
cast irons, one on alloyed grey cast iron was contributed 
by Dr. Ing. Carl W. Pfannenschmidt (foundry metallurgist, 
Humboldt-Deutz Motor Company, Cologne, Deutz, Ger- 
many). The paper was presented on behalf of the Verein 
Deutscher Hisengiessereien, Giessereiverband. r 

The author emphasised that in the case of alloyed grey — 
cast iron, the strength properties were decidedly inGueeesd 
by the fineness of the graphite formation. The question 
as to whether alloying pays in any given instance might be 
referred back to that structure. With reference to an 
improved heat treatment and a greater capacity for with- 
standing high temperatures, so long as one could arrive at the 
desired results by using the original, unalloyed material, 
then the mixing of brands, treatment in the liquid state, 
and transformation processes must of necessity first be 
carried out. ‘Too great an emphasis could not be laid upon 
that point, said the author, for otherwise alloy additions 
would not in most instances give the results expected. 

The influences of chromium, nickel, molybdenum, 
vanadium, titanium, copper, &c., were dealt with in detail 
in the paper, and problems of resistance to corrosion and 
wear, scaling and growth were discussed. The importance 
of the equalisation of the hardness was emphasised. The 
author stated that in one instance in which hollow cylinders, 
for piston rings, polish ground inside and out, had to be 
made, he obtained the best results with nickel additions 
of only 0-4 per cent. From further experience gained in 
the manufacture of four-cylinder blocks for petrol engines, 
he found that with an addition of 0-5 per cent. of nickel 
thin flanges could be machined exceedingly well. 


HEAT-RESISTING Cast IRONS. 


A paper on this subject was contributed by Mr. E. 
Morgan, M.Sc., of the British Cast Iron Research Associa- 
tion, with which body the Institute maintains very close 
relations. The objects of the paper were to give a general 
review of the subject, and to indicate how the different 
kinds of cast irons might be used to the best advantage 
after ing into consideration the varying aspects of the 
service conditions. Broadly speaking, said the author, 
cast irons for which good heat-resisting properties were 
claimed fell into one of four groups, namely, certain types 
of white and unmachinable cast irons, used because they 
did not grow under the influence of high temperatures ; 
close-grained cast irons containing low silicon and carbon 
and negligible quantities of phosphorus, corresponding 
with good engineering properties, and sometimes having 
alloy additions; high-silicon irons, silicon in excess of 
4 per cent., of the Silal ty 7: and the recently developed 
austenitic cast irons. He discussed each of these in turn. 

A review of the position regarding growth showed that, 
after white unmachinable irons, which did not grow, aus- 
tenitic irons, especially the high-silicon type, came next 
in order of merit, and the choice of one or other of the low- 
silicon and the high-silicon irons rested entirely on the 

service conditions. If they were severe and above 700 deg. 

Cent., irons of the Silal type should be used, provided the 
right composition was chosen and the rate of heating or 
cooling was not such as to make the lack of ductility a 
serious matter. On the other hand, when the temperatures 
were below 700 deg. Cent., and the conditions were not 
seriously oxidising, the low-silicon type of iron was to be 
preferred. 

In a reference to high-temperature corrosion, the author 
stated that, in order to resist the action of oxidising gases 
containing sulphur compounds, one must be prepared to 
use high contents either of chromium, silicon, or alumi- 
nium in the castings. For reducing conditions, and espe- 
cially when sulphur was present, there was no cast iron 
or steel which could withstand those conditions at high 
temperatures for any length of time. 

Some samples of applications of heat-resisting cast irons 
were given, showing the diversity of the conditions of 
service and the factors to be considered. They illustrated 
that each particular application is a problem in itself, and 
requires investigating in order to obtain the most suitable 
type of cast iron for the purpose. 

AMERICAN PROGRESS IN THE USE OF ALLOysS IN CasT IRON, 

In accordance with the practice which has been main- 
tained for some years of exchanging papers with overseas 
foundry associations, a paper recording developments of 
alloy cast irons in the United States, and indicating some 
of the results obtained in service with some of the new 
alloy cast irons, was contributed by Mr. F. B. Coyle, 
who is research metallurgist to the International Nickel 
Company, U.S.A. And inasmuch as the development of 
the alloy cast iron industry in the United States and 
Canada has been so closely inter-related and industrial 
relations are so intimate, he discussed accomplishments 
in both countries. He used the term “ cast iron” in a 
broad sense, to include not only grey cast iron, but chilled 
and white iron as well. 

The alloying elements commonly used in iron castings 
in America (this term including both the United States 
and Canada) are nickel, chromium, and molybdenum ; 
and vanadium and titanium are used to a limited extent. 
The practical directions in which alloying elements have 
been of distinct value are refinement of grain, elimination 
of internal shrinkage and porosity, elimination of chill 
and hard spots, improved machinability, increased resist- 
ance to wear, and improved strength within certain limits. 
In the course of his consideration of these factors, the 
author said that although increased strength could be 
obtained by adding carbide-forming alloying elements, 
it was found advisable to supplement their effect by the 
addition of graphitising alloying elements, such as nickel, 
to facilitate machining. Again, though it had been diffi- 
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cult to obtain exact figures on rates of wear of automobile 
cylinders, several producers had stated that the use of 
alloying elements had increased resistance to wear in 
alloyed cylinder blocks two to seven times that of plain 
iron blocks. It was firmly believed among American 
foundrymen, concluded the author, that the use of alloy- 
ing elements in iron castings was not only firmly estab- 
lished, but that the future would see their use considerably 
extended. 

In the course of the discussion on this paper, a speaker 
hinted more or less that some of the results obtained by 
means of alloying could have been obtained quite readily 
by other means. Dr. A. B. Everest, whilst agreeing that 
that might be so in some cases, pointed out, however, that 
even in those cases the use of alloys was justified when it 
enabled a foundryman to attain the desired results without 
resorting to more complicated and perhaps inconvenient 
methods. 


Anopic TREATMENT AND DykEING OF ALUMINIUM 
CasTINGs. 


Mr. N. D. Pullen, A.I.C. (British Aluminium Company, 
Ltd.), in a paper on this subject, considered the anodic 
processes which are being used commercially for the pro- 
tection of aluminium and some of its alloys ; and indicated 
the types of finishes obtainable by different methods and 
their field of application. The anodic processes, he said, 
could be divided into three groups, both from the point 
of view of the electrolyte used and the country of origin. 
They were the chromic-acid group (British), the sulphuric 
acid group (American), and the oxalic acid group 
(German). 

In preparing castings for treatment, all machining, 
drilling, polishing, &c., must be completed before the 
treatment ; the castings must be free from foreign metal 
insets, particularly brass or copper; and the surfaces, 
particularly of sand castings, must be treated in such a 
way as to remove all traces of foreign matter which might 
be adhering to them. Where decorative protective films 
were to be applied (as distinct from films applied solely to 
increase resistance to corrosion), attention must also be 
given to methods of casting, the type of alloy to be used, 
&e. Many alloys gave films which, whilst good from the 
corrosion-resistance point of view, were self-coloured, 
so that they were of little use for subsequent dyeing. 
Generally speaking, the choice was limited to a few alloys 
which gave a white or nearly colourless film. 

An alloy must be up to standard, and more particularly 
to chemical composition, since that controlled to a very 
large extent the final colour of the film, whether dyed or not. 
If a dyer was supplied with, say, 100 articles made from 
ostensibly the same alloy, but in several heats of varying 
composition, each heat would dye to a slightly different 
shade. Secondly, the anodic treatment accentuated 
defects, and no operator could produce good results from 
a poor casting. Deeply sand-blasted surfaces should be 
avoided where possible, owing to the heavy currents they 
consumed, Although fine cracks and pinholes could be 
made to disappear by polishing, owing to a certain amount 
of flow in the metal, they reappeared in the film. If a 
perfect film was required, a perfect metal surface must be 
supplied. 

Discussing which alloys were most suitable, the author 
said the selection depended to some extent on the particular 
process to be followed. Silicon alloys (5 to 13 per cent.) 
gave good films, but were self-coloured brown-black 
in all cases. With regard to copper alloys, for the chromic 
acid and sulphuric acid processes, the copper content 
should, not exceed 5 per cent., but with oxalic acid the 
copper might be as high as 12 per cent. The films when 
formed were semi-transparent and practically colourless. 
As to copper-zine alloys, 25 should give satisfactory 
results by either of the three processes; the films were 
colourless and could be dyed. Zine alloys below 8 per 
cent. might be treated by either process; above 8 per 
cent. they were not suitable for chromic or sulphuric 
acid, but could be treated in oxalic acid. The films were 
colourless in the former cases, and brown in the latter. 
Of the heat-treated alloys, ‘‘ Y ’’ was destroyed by chromic 
acid, but gave very good colourless films in oxalic acid. 
For others containing copper, if the amount was over 
5 per cent., the results would, in all probability, be unsatis- 
factory. It was desirable that wherever possible the 
copper thould be in solid solution. 

Discussing the addition of colouring matter to films, 
he said the fact that almost all films, especially when 
freshly formed, would absorb almost any dye, was likely 
to lead to trouble. Dyes could be selected which were 
mordanted by aluminium on cotton, &c., and they might 
or might not work when applied to the oxide film produced 
electrically. Again, because a dye gave good results 
on one type of film, it would not necessarily do so on 
another type. For instance, a particular red dye, applied 
to a chromic-acid film, gave a brilliant. colour which could 
be boiled out readily, but if applied to an oxalie acid 
film the colour resisted all attempts to remove it. Whilst 
some organic dyes gave good results, both as regards 
permanence to light and moisture, others were not so 
good, and it was safer to limit one’s self to a small range 
of colours known to give good results than to offer a wide 
range, many of which might be liable to fading within, 
say, eighteen months. 

There was no doubt whatever, concluded the author, 
that the methods discussed in the paper did give a very 
high degree of protection against certain types of corrosive 
action. At the moment they gave very little protection 
in certain circumstances, however, more particularly 
with alkaline liquids, but there were several indications 
that that will be overcome in the near future. Although 
the organic dyes might drop out there were great hcpes 
of the inorganic colours now being developed. There 
was every prospect that the adoption of one or other of 
the processes described would lead to a greatly extended 
use of aluminium alloys in the not too distant future. 


THE 


CoxkinG PRACTICE IN THE SoutH WALEs DIstTRICT. 


Dr. W. R. D. Jones (of the Department of Metallurgy, 
University College, Cardiff), contributed a paper on this 
subject, at the beginning of which he expressed the 
welcome view that the industrial conditions in South Wales 
appeared to be improving. He claimed that South Wales 
coke manufacturers had kept pace with modern develop- 
ments and reyuirements, and stili provided coke specially 








suitable for foundry work, and which was not surpassed 


in the whole country. He recorded a general inerease in 
size and capacity of ovens, the capacity per oven in the 
older plants being 7 tons, and in the modern plants 15-16 
tons. Length had increased approximately from 30ft. 
to 40ft., and height from approximately 6ft. 6in. to 
12ft. 6in. The type of lining had changed from fire-clay 
bricks averaging 65 to 72 per cent. silica to the semi- 
silica bricks with 78 to 80 per cent., and the present 
tendency was to replace the semi-silica with best silica 
bricks averaging 94 to 98 per cent. silica. 

As to mechanisation, during the last twenty years the 
use of electric power in conveying and screening the coal 
and the coke, and in pushing the ovens, had developed 
considerably. The automatic change-over machines 
which operated the gas valves and the air valves to the 
regenerators were worked by electric power. The results 
were greater regularity of output, uniformity of the coke 
produced, heavy manual work almost got rid of, and 
conversion costs lowered. 

More careful quenching and efficient breeze removal 
had improved the quality of the coke. The old hard 
quenching at the oven mouth had been replaced by the 
use of the Darby quencher, which, in its turn, was being 
replaced by the electrically operated coke car and a 
central quenching station. Wet and dry coal-cleaning 
plants of improved design and efficiency had been erected, 
resulting in improved quality of coke produced. There 
was also improved technique in every department of 
by-product recovery, and research conducted at the most 
recently constructed plant in South Wales had resulted 
in a greatly increased yield of benzol of excellent quality 
at a much lower price. 

A description is given in the paper of the latest plant 
erected in South Wales. It was constructed by the 
Woodall-Duckham Vertical Retort and Oven Construction 
Company (1920), Ltd., at Bedwas, near Cardiff, for British 
Benzol and Coal Distillation, Ltd. The heating system is 
remarkable, for by means of a cross-over flue the travel 
of the gases is made short and the velocity low. Burnt 
gases from the wide end of the oven always preheat the 
air from that side, and similarly for the narrow end, 
giving a very uniform heat throughout the whole oven. 

The problems of the character of the coke, shatter, 
and abrasion tests, examination of ash content and 
calorific value, are discussed briefly in the paper. 








A Portable Electric Welding Set. 


THE accompanying illustration shows a high-speed 
portable electric welding set recently supplied by the 
Metropolitan-Vickers Electrical Company to a firm of 
welding contractors in the London district. It has been 
designed so that it can be coupled to any fast lorry in 

& 











A New Temperature Regulator. 


A NEw high-temperature thermostatic electric regulator 
for maintaining a constant temperature in type metal, 
tin and other metal-melting furnaces, ovens, drying and 
enamelling stoves, tanks, &c., has been brought to our 
notice by the Drayton Regulator and Instrument Com- 
pany, Ltd., of West Drayton, Middlesex. Referring to the 
accompanying drawing, a bulb charged with volatile 
liquid or mercury, according to the temperature range 
over which the switch has to work, is connected by means 

















TEMPERATURE REGULATOR 


of capillary tubing to a spiral Bourdon tube A, anchored 
at one end and coupled at the other end by a link B to a 
pointer C, which moves over the scale of the instrument, 
and so indicates the actual temperature. The movement 
of the Bourdon tube A is also transmitted through a link 
D to a pivoted bracket carrying a mercury switch E, for 
opening and closing an electrical circuit controlling elec- 
tric heaters through relay switches or electrically operated 
valves, motors, &c. To enable the regulator to be cali- 
brated, a zero adjusting device F is provided, and the 
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PORTABLE ELECTRIC WELDING SET 


order that it may be transported from place to place at 
short notice. The generating plant is erected on a welded 
channel steel frame mounted on sprung wheels, with large 
pneumatic tires. A standard 12-22 horse-power engine, 
made by the Parsons Oil Engine Company, Ltd., is directly 
coupled to a Metro-Vick standard welding generator, 
with an output of 300 ampéres at 80/25 volts, the speed 
being 1440 r.p.m. An exeiter mounted on the end bracket 
of the generator provides the necessary exciting current, 
and also current for driving a portable grinder. The 
control gear comprising a series diverter current regulator 
with a graduated dial, and a small field rheostat for giving 
fine regulation is mounted on the generator, so that the 
whole of the equipment is self-contained. 

Large inspection doors give access to all the working 
parts of the totally enclosed engine, which has a built-in 
governor capable of controlling the speed within fine 
limits. ‘The crank shaft is mounted in three capped 
bearings of ample dimensions. A pressed steel cover above 
the engine protects the sparking plugs, &c., from the 
weather. The trailer is also equipped with a steel roof 
and side sereens, so that the plant can be entirely 
enclosed and locked up. The cooling system, which is 
an integral part of the engine, circulates the water through 
a radiator at one end of the trailer, and a large fan is 
mounted directly on one end of the crank shaft. Jacks 
are fitted at the four corners of the trailer to enable the 
plant to be stood apart from the towing vehicle. To 
comply with by-laws, the usual brake connection is pro- 
vided, and a brake lever and rack prevent the possibility 
of movement when the machine is at work. 





temperature at which the switch operates is easily adjusted 
by the knob J, which rotates the quadrant G (on which 
the switch-carrying bracket is mounted), through the 
worm H. A porcelain terminal block K is fitted, and 
connections to the instrument are made through a conduit 
junction box L, witha removable cover M. The instrument 
can be made for any temperature range from 1—1000 deg. 
Fah., with a minimum range of 100 deg. up to 500 deg. 
Fah. and 200 deg. up to 1000 deg. Fah. 








Ir is good to be able to report another improved trattic 
return. The twenty-fourth week recorded three of the 
four grouped companies having an increased goods traffic. 
Compared with a year ago, the Great Western goods 
receipts were up by £10,000, the L.M.S. by £3000, and the 
Southern by £500; the L. and N.E.R. was down by 
£3000. The Great Western also had an increase of £2000 
in its coal traftic. 

Tue longest and most powerful electric transmission 
line in Sweden covering a stretch of 337 kiloms., will be 
built by the Kraangede Company, in Sweden. It will 
connect the Kraangede waterfalls and power plant in the 
northern district of Ragunda, with some large industrial 
plants and electric distribution centres further south, 
including the well-known Sandvik Iron and Steel Works, 
in Central Sweden. The main tension of the line will be 
220,000 volts, and the costs are calculated at 9-1 million kr. 
The line will be completed in about three years. 
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Cylinder Wear. 


REPORT BY 


THE INSTITUTION OF AUTOMOBILE ENGINEERS. 
No. 


II. 


(Concluded from page 636, June 23rd.) 


Stopping and Starting Tests.—Some of the tests carried 
out under steady running conditions and described in the 
foregoing sections had been partly designed to exaggerate 
those conditions, such as dilution and starved lubrication, 
which were supposed to account for high wear with inter- 
mittent operation. The results obtained indicated the 
surprising difficulty which was experienced in accelerating 
wear by modifying conditions of running so as to produce 
accelerated wear. In fact, under conditions which would 
normally be considered very severe the wear was con- 
siderably less than that known to occur in service. It was 
therefore conjectured that none of these tests reproduced 
some condition of importance operative when starting 
from cold, and that it was desirable that actual starting 
and stopping tests should be carried out. 

The results of some of these tests are shown graphically 
in Figs. 10 to 15. The diagrams on the left record the 
cycle of cylinder wall temperature at the top of the barrel. 
For example, in Fig. 11 the cylinder wall temperature was 
initially 25 deg. Cent. and rose after 24 minutes to 100 deg. 
Cent., while the final temperature at the end of 15 minutes 
was 120 deg. Cent. After being stopped for 15 minutes, 
cold water being meanwhile circulated through the jackets, 
the temperature had fallen back to 25 deg. Cent. The 
graphs in Figs. 10 to 15 also indicate the period during 
which lubrication was supplied to the cylinder walls, a full 
line implying a supply of lubricant and a dotted line no 
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supply. The rate of cylinder and piston ring wear is indi- 
cated graphically on the right of the diagrams and is based 
on the actual running time, a singie test consisting of 
about seventy repetitions of the cycle. Cylinder wear is 
represented by the length of the shaded columns, and top 
piston ring wear by the length of the unshaded columns. 
The engine speed in these tests was 1600 r.p.m., and the 
oil supply 0-022 gallon per hour. 

Fig. 10, ‘imserted for the purpose of comparison, shows 
that a low wear of about 0-00015in. per 1000 miles was 
obtained when running steadily with a cylinder wall 
temperature of 125 deg. Cent. Fig. 11 shows that a small 
increase in wear was obtained when the engine was operated 
intermittently. A comparison of Figs. 11 and 12 shows 
that the engine could be run without further increase in 
wear even though the oil supply was withheld from the 
cylinder walls during the first 10 minutes after each start 
from cold. This latter test was also repeated with a severe 
carburetter strangle preceding each start, but no further 
increase in wear was obtained. 

The results of these tests therefore tend to confirm under 
intermittent operating conditions the conclusion reached 
previously from steady running tests, viz., that mere 
deficiency of lubrication and dilution due to strangling 
need not result in accelerated wear. In order to test this 
point under the severest possible operating conditions a 
further test was carried out in which the engine was 
operated for a large number of cycles, each consisting of 
30 minutes of operation followed by 15 minutes for cooling 
down, the oil supply to the cylinder wall being withheld 
for the first 25 minutes of running, each run also being 
preceded by a severe strangle (see Fig. 13). Thus the only 
lubrication the engine received was during the last 
5 minutes of each run. It will be seen that the wear under 
these exceptionally severe conditions was no greater than 


Wear in. 0-001 ins./1000 Miles 


that observed in the other starting and stopping tests, 
though slightly greater than that under steady running 
conditions (Fig. 10). 

Effect of Low Cylinder Wall Temperatures.—While the 
foregoing starting and stopping tests were being carried 
out a series of tests had been started in which an engine 
was run continuously with cold jackets, the cylinder wall 
temperature being of the order of 50 deg. Cent. The wear 
observed under these conditions was very much greater 
than that obtained at normal operating temperatures, 
e.g., the rate of wear at 50 deg. Cent. was approximately 
eight times that at 100 deg. Cent. These experiments, 
which are described more fully in a later paragraph, imme- 
diately suggested an explanation for the failure to aggra- 
vate wear to an appreciable extent in the stopping and 
starting tests. In carrying out these latter tests the engine 
was always put under load within a few seconds after 
starting-up, so that warming-up was very rapid,- the 
increase in wear obtained because of cold cylinder walls 
being therefore only slight. In order to check this, a 
further series of stopping and starting tests was carried 
out in which, as shown in Fig. 14, the warming-up 
period was prolonged by idling the engine for the first 
5 minutes of each run. The result was a startling increase 
in cylinder wear, cylinder and ring wear figures of 0-0029in. 
and 0-023in. per 1000 miles being obtained. This experi- 
ment therefore tends to confirm that the main factor 

responsible for high wear 
when starting-up is low 

cylinder wall temperature. 
As the result of a large 
number of tests carried out 
subsequently on _ several 
engines under a variety of 
conditions it was found possi- 
ble to construct graphs (Figs. 
16 and 17) showing the rela- 
tion between rate of wear and 
cylinder wall temperature 
under steady running con- 
ditions. As observed in a 
previous section, the rate of 
wear was almost independent 
of temperature over a range of 
100 deg. to 265 deg. Cent., 
| | | | but below a temperature of 
| mitno t Strangle 90 deg. Cent. there was a 
rapid increase in rate of wear. 
It was found impossible to 
run continuous tests much 
} below 50 deg. Cent., since 
rapid sludging of the oil 
occurred, accompanied by 
| scuffing of the piston skirt 
and the production of large 
quantities of detritus, which 
resulted in extremely rapid 
abrasion of cylinder and pis- 
ton rings, ¢.g., in one such 
test a cylinder wear figure of 
0-003in. per 1000 miles was 
obtained. Analysis of the 
sludge obtained under these 
conditions showed 13-54 per 
cent. ash, containing 47-4 per 

cent. ferric oxide. 

As already observed, the 
rate of wear at normal 
operating temperatures was 
very largely independent of 
oil consumption, and this 
fact is indicated on Figs. 16 
and 17. Below 90 deg. Cent., 
however, it was found that 
wear was influenced to a 
marked extent by the quan- 
tity of lubricating oil supplied 
to the cylinder walls. The 
full-line extension of the horizontal portion of the curve, 
showing a rapid increase in wear below 90 deg. Cent., was 
obtained with a somewhat restricted supply of lubricating 
oil, viz., 0-022 gallon per hour to the big end, giving an 
oil consumption of 20,000 m.p.g. (this would correspond 
to 5000 m.p.g. on a four-cylinder engine). By increasing 
the oil supply to the big end to 0-286 gallon per hour, 
thereby increasing the oil consumption on this engine to 
2500 m.p.g., it was found possible to reduce wear to the 
values indicated by the dotted extension of the curve. 
Thus, by an eight-fold increase in the oil consumption it 
was possible to reduce cylinder wear at 46 deg. Cent. from 
0-0013in. to 0-0005in. per 1000 miles. This represents a 
very substantial reduction, though the latter rate of wear 
was still considerably higher than that obtained above 
90 deg. Cent. 

It will be recalled that, in the test results plotted in 
Figs. 11 to 13, no increase in wear was obtained by with- 
holding the oil supply when starting up, a fact which may 
seem inconsistent with the statements of the foregoing 
paragraph. It should be emphasised, however, that the 
warming-up in the starting and stopping tests was very 
rapid, so that the useful life of the oil film left on the 
cylinder walls from the previous run was not exceeded. 
Delay in supply of oil to the cylinder walls combined with 
delay in warming-up produced, however, the worst possible 
combination of circumstances as shown by the results of 
Fig. 14. By ensuring an immediate supply of oil to the 
cylinder walls the harmful effects of delayed warming-up 
were mitigated, though not eliminated, as shown by the 
test results plotted in Fig. 15. 

Condensation on Cylinder Walls.—There is no doubt 
that the accelerated wear which occurs below 90 deg. 
Cent. is associated with the condensation on the cylinder 
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walls of water from the products of combustion. This 





water is in the form of highly superheated steam in the 
main body of the gases, but a sufficiently cold surface is 
capable of reducing the temperature locally to below the 
dew point and of effecting condensation. 

The amount of water vapour in the products of com. 
bustion is approximately 13-5 per cent. by volume, so 
that, if » represents the total pressure in the cylinder at 
any instant, the partial pressure of the water vapour is 
0-135 p, and the temperature at which condensation 
begins is the corresponding saturation temperature. In 
Fig. 18 the condensation temperature is plotted against 
cylinder pressure, and is seen to vary from 52 deg. Cent. 
at 15 1b. per square inch to 140 deg. Cent. at 400 Ib. per 
square inch. The amount of condensation which occurs 
not only depends on the condensation temperature, but 
on other factors such as gas temperature, turbulence, 
&c., but, other things being equal, it is clear that con- 
densation is more liable to occur at the beginning of the 
expansion stroke than at the end, and also tends to increase 
with the load. In the test results plotted in Figs. 16 and 17 
the load was such that the condensation temperature was 
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probably about 120 deg. Cent. at T.D.C., while cylinder 
wear was not observed to increase until the wall tempera- 
ture fell below 90 deg. Cent. Some difference in tem- 
perature is clearly necessary, however, in order that 
appreciable condensation shall occur. : 

The fact that condensation of water occurs on starting a 
cold engine has, of course, been realised for many years, 
and some interesting experiments were carried out in 
1924 by Clayden (Journ., S.A.E., July, 1924, page 47), 
in which special arrangements were made to separate 
cylinder wall from crank case lubrication and to collect 
water condensed on the cylinder walls. During a warming- 
up period of 10 minutes, an average of 10 c.c. of water 
was collected per cylinder. Applying these results to the 
present tests and assuming that no fresh oil is supplied 
during a warming-up period of 10 minutes and that the 
original oil film thickness is 0-01 mm. (the actual thick- 
ness is probably considerably less than this), the total 
volume of oil on the cylinder walls is about 0-25 c.c., 
so that the ratio of water to oil would be 40: 1. By supply- 
ing fresh oil to the cylinder walls at a rate as low as 1 c.c. 
per minute, this ratio could be reduced to 1:1. These 
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calculations serve to throw some light on the cause of 
accelerated wear when starting, and on the effect of 
increased lubrication in minimising the harmful effects 
of this condensation. 

Corrosion Hypothesis.—There are two possible ways in 
which water could accelerate wear, viz., by washing off 
the oil film with consequent abrasion, or by giving rise to 
corrosion. The pitted and discoloured appearance of 
the piston rings and cylinder walls which was observed 
on engines which had been run continuously at low tem- 
peratures suggested that corrosion was the more important 
factor, though there were signs of a certain amount of 
abrasion. In Fig. 19 enlarged photographs are given of 
three piston rings. A was run under conditions which 
were known to involve almost pure abrasion, B had under- 
gone a low-temperature test on No. 1 petrol, while C 
had undergone a similar low-temperature test on a high- 
sulphur fuel. A has a polished appearance, while B and C 
show discoloured areas, in which a pitted appearance is 
distinctly visible. 

It is not always realised how easily water can corrode 
a metallic surface through an intervening film of mineral 
oil. In order to study this effect, a simple apparatus 
was constructed, in which thin plates of cast iron were 
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suspended i in an atmosphere of air and condensing steam. 
Corrosion was measured by removing the rust at the end 
of the test and measuring the loss in weight. 

Comparative tests were carried out in which some of the 
specimens were covered with a mineral oil film, while the 
others were unprotected. The lower full lines of Fig. 20 
show that measurable corrosion of the “ oiled ”’ specimens 
occurred within 10 minutes from the commencement of 
the test and that the effect of the oil film was approxi- 
mately to halve the rate of corrosion. It is probable 
that under the scraping action of piston rings the corro- 
sion would be much more rapid than that indicated in 
these tests. 

The foregoing experiments illustrate the fact that even 
distilled water can cause corrosion through oil films. 
It is well known, however, that corrosion is accelerated if 
the attacking water is acidic and this effect is shown in 
Fig. 20 where the addition of 0-5 per cent. of formic acid 
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to the steam more than doubled the rate of corrosion. 
Now it is also established that certain acids are formed 
during the combustion process so that the possible effect 
of these acids on cylinder “* wear ”’ requires consideration. 
To facilitate discussion of this question, the following 
observations are put forward regarding those acids which 
are under consideration in the present experiments :— 


(a) Organic Acids.—Bone and others have shown 
that the combustion of hydrocarbon fuels is not a simple 
process, several intermediate products being formed, 
including alcohols, aldehydes, and organic acids. The 
acids most likely to be formed in internal combustion 
engines are formic, CH,O,, and acetic, C,H,O,, the 
corresponding aldehydes being formaldehyde and 
acetaldehyde. Both aldehydes and organic acids are 
corrosive, the effect of formic acid having been already 
illustrated in Fig. 20. In the present tests, water con- 
densed from the exhaust gases was analysed and showed 
about 0-05 per cent. formic acid and 0-04 per cent. 
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organic acids are present during the initial stages of 
combustion, and an attempt will be made to determine 
the actual amount. 

(6) Sulphuric’ Acid.—All petrols contain a certain 
amount of sulphur, the amount in No. 1 spirit usually 
being about 0-03 per cent. Fuels containing high sul- 
phur, e.g., over 0-1 per cent., have been known to cause 
corrosion of gudgeon pins, &e. In the present researches, 
tests carried out at a cylinder wall temperature of 
50 deg. Cent., showed that by increasing the sulphur 
content of the fuel from 0-03 to 0-2 per cent. cylinder 
wear was increased from 0-00lin. to 0-0087in., and top 
ring wear from 0-005in. to 0-029in. per 1000 miles, 
and the appearance of the piston rings (see Fig. 19) 
indicated that corrosion was responsible. A sulphur 
content of 0-2 per cent. is, of course, very high, and it 
remains to be determined to what extent the more 
usual sulphur content of 0-03 per cent. is responsible 
for cylinder wear at low temperatures. In order to 
determine this, experiments are being carried out on 
fuels which have extremely low sulphur contents, ¢.g., 
0-001 to 0-01 per cent. 

(c) Nitric Acid.—At high temperatures some of the 
nitrogen and oxygen in the atmosphere combine to form 
nitric oxide NO, and nitric oxide can be still further 
oxidised to nitrogen peroxide, which, in the presence 
of water, forms nitric acid. According to Nernst, the 
amount of nitric oxide formed is about 0-5 per cent. 
at 1750 deg. Cent., and 2 per cent. at 2307 deg. Cent., 


which temperatures are of the order of magnitude 
occurring in petrol engines. Another condition neces- 
sary for the production of nitric oxide is sufficiently 
rapid cooling. It would therefore appear that con- 
ditions are favourable for the production of small 
amounts of nitric acid on the cylinder walls, and, in fact, 

Graefe (Pet. Zeit., June 8th, 1932) has succeeded in 

detecting nitrogen compounds in used lubricating oils. 

In the present tests analysis of the condensed water from 

an engine running at low temperatures did not indicate 

the presence of nitrates, but their absence in the exhaust 
gases does not preclude the possibility of their presence 
on the cylinder walls. 

(d) A solution of carbon dioxide in water is known to 
be slightly acidic, and also slightly corrosive, and it is, 
of course, a well-known fact that 10 to 14 per cent. of 
CO, are found in the exhaust gases. 

Consideration of the foregoing indicated the desirability 
of carrying out tests in which the possibility of the forma- 
tion of certain of the above acids was eliminated. The 
first method adopted was to run on hydrogen, because 
this fuel, while producing large quantities of water in the 
products of combustion, cannot give rise to any organic 
acids, aldehydes, sulphuric acid, or carbon dioxide. 

The tests were carried put at an engine speed of 1200 
r.p.m., and with a cylinder wall temperature of 50 deg. 
Cent. Smooth running was obtained by running with a 
sufficiently weak mixture, the hydrogen consumption 
being 50 cubic feet per hour, and the water of combustion 
2-31b. per hour. The results of these tests, together with 
the results of check tests carried out using petrol at the 
same engine load, speed, and cylinder wall temperature, 
are recorded in the following table :— 


Hydrogen. Petrol. 
Cylinder wear, inch ” 1000 
miles ? : 0-00057 0-0015 
Top piston ring wear, inch per 
1000 miles ° .. 090-0012 0-0068 


It will be observed that ny using hydrogen as a fuel, 
cylinder wear was reduced in the ratio of 2-6: 1, and the 
top piston ring wear in the ratio of 5-7: 1. It may there- 
fore be concluded from this experiment that the elimina- 
tion of organic and sulphuric acids effected a large reduc- 
tion in wear. It is hoped by means of other tests to deter- 
mine the relative importance of organic and sulphuric 
acids. 

It will be observed that wear was by no means elimi- 
nated with hydrogen as fuel and the question rises as to 
how far this “ residual’? wear was due to corrosion or 
abrasion. In this connection the possibility of the forma- 
tion of nitric acid was not affected by running on hydrogen, 
and in order to determine the possible effects of nitric acid, 
tests are at present being carried out in which an engine 
is run on an “ atmosphere ” of oxygen and carbon dioxide 
so that the possibility of the formation of nitric acid is 
entirely eliminated. 

It will be observed from the foregoing experiments that, 
although no definite conclusion has yet been reached as 
to the acids most responsible for accelerating corrosion, 
the experiments so far completed throw considerable light 
on the subject and it is anticipated that other experiments 
now in hand will lead to a more definite diagnosis. 

Some Practical Considerations.—As stated in the Fore- 
word of this Report, these researches have, up to the 
present, been largely confined to a determination of the 
essential causes of cylinder wear. The conclusions reached 
are of practical importance in so far as they suggest 
methods of avoiding those operating conditions conducive 
to wear. For example, it is clear that rapid warming-up 
is of greatest importance and that, from the standpoint of 
cylinder wear, it is possible to treat an engine too gently 
when starting from cold. Any devices, such as thermo- 
stats, evaporative cooling, &c., which reduce the warming- 
up period to a minimum will obviously be of assistance. 
Again, the maintenance of an adequate film of oil on the 
cylinder walls when starting, particularly if warming-up 
be delayed, will reduce wear. 

In addition to the foregoing, the corrosion hypothesis 
suggests certain possible remedies, and these are now 
receiving consideration. For example, it might be antici- 
pated that cylinder wear would be reduced by using (a) 
materials of greater corrosion resistance, (b) lubricants of 
greater protective value, (c) certain alkaline additions to 
the fuel or lubricant. 

With regard to (a), a large amount of information is 
available regarding the performance of various materials 
in service and this information has been summarised in 
Reports Nos. 6000.B. and 6200.B. It is interesting that 
all those materials which show lower cylinder wear have 
higher resistance to corrosion. For example, tests carried 
out on the corrosion apparatus described above showed 
that the hardening and tempering of cast iron more than 
doubled the resistance to corrosion, and available data 
indicate a corresponding improvement in cylinder wear. 
Again, experience has shown that wear resistance is im- 
proved by increasing the phosphorus content and by slight 
additions of nickel and chromium, and, in this case, pub- 
lished data indicate that corrosion resistance is increased 
by these additions. 
A cast iron which has higher resistance to corrosion than 
can be conferred by small modifications of composition 
is austenitic cast iron, which contains 14 to 15 per cent. 
nickel, 6 to 7 per cent. eopper, and 2 to 4 per cent. 
chromium. The resistance of this material to corrosion 
from certain dilute acids is several hundred times greater 
than that of ordinary cast iron, though austenitic cast iron 
does not appear to have any advantage in the presence of 
dilute nitric acid. 
Comparative tests were carried out on austenitic cast 
iron piston rings kindly supplied by the British Piston 
Ring Company, Ltd., and on ordinary piston rings and 
the results are summarised in the following table :— 
Ordinary Austenitic 
C.I. C.I 
piston rings. piston rings. 
Top ring wear, inch ee 1000 





miles. 0-00144 .. 0-00068 
Cylinder wear, ‘inch per "1000 

miles ‘ 0-00506 .. 0-00116 
Total cylinder ‘wear, gms. per 

1000 miles 0-56 0-318 
amet wall I temperature 50 deg. Cent. 
Speed . . 1600 r.p.m 
Load 59 Ib. /in.’, b.m.e.p. 


It will be observed that Mig siidbola ring wear was reduced 





in the ratio of 2-1: 1 and that there was also a very sub- 
stantial reduction in cylinder wear. These results, taking 
into account that austenitic cast iron is usually considered 
inferior to ordinary cast iron in resistance to abrasion, 
tend to support the corrosion hypothesis. The reduction 
in wear was, however, not as great as would be expected 
from the known resistance to corrosion of austenitic cast 
iron, but the appearance of the austenitic rings suggested 
that a certain amount of abrasion had taken place, probably 
owing to the presence of detritus originating from the 
cylinder walls. It is possible that the full benefit of 
austenitic rings would be realised only in conjunction with 
a cylinder liner of austenitic cast iron, and further experi- 
ments are being carried out in this direction. 

While austenitic cast iron piston rings have shown 
promising results in these experiments, it would be pre- 
mature to recommend their adoption until tests, now in 
progress, on their performance over a wider range of 
operating conditions have been completed. In addition, 
practical considerations in regard to machinability, &c., 
have to be taken into account. 

Arrangements have also béen made to carry out tests on 
chromium-plated cylinder liners, and on liners of 34 per 
cent. chromium cast iron and of nitricastiron. Some of 
these materials have well-established corrosion-resisting 
properties. 

Attention has already been called to the possibility that 
cylinder wear might be reduced by using lubricants of 
greater protective value. Tests on the corrosion apparatus 
indicated that the rate of corrosion of oiled specimens in 
the presence of steam could be reduced in the ratio of 
3: 1 by the addition of 2 per cent. oleic acid to the oil, and 
that this ratio could be increased to 17: 1 by increasing 
the oleic acid content to 5 per cent. Tests were therefore 
carried out to study the effect of oleic acid additions on 
cylinder wear, and the results are shown plotted in Fig. 21. 
It will be observed that, while an appreciable reduction in 
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wear was obtained with 2 per cent. oleic acid, the wear 
with 5 per cent. oleic acid was actually greater than that 
with no oleic acid. Subsequent tests an the corrosion 
apparatus indicated, however, that the enhanced pro- 
tective effect contributed by 5 per cent. oleic acid was con- 
siderably weakened if the condensing steam contained a 
small amount of formic acid, an observation which suggests 
a possible explanation for the failure to obtain any improve- 
ment in wear, The results obtained with a proprietary 
vegetable base lubricant containing 0-6 per cent. oleic 
acid are shown on the same graph, and although these 
tend to confirm the fact that improved wear resistance is 
obtained with small additions of oleic acid, further investi- 
gation into this question is necessary. 

Experiments are now in progress on the effect of various 
alkaline additions to the lubricating oil or petrol, the 
object being to neutralise any acids which might be 
deposited on the cylinder walls, but no results are yet 
available. 

Upper cylinder lubrication is advocated in many quarters 
as a remedy for cylinder wear, and it is hoped to deal with 
this subject more fully in a later report. In the meantime 
it can be stated that, in tests carried out on engines which 
had been run-in, no reduction in wear was observed with 
upper cylinder lubrication at normal operating tempera- 
tures. This is in agreement with the evidence which 
indicates that rate of wear at normal temperature is almost 
independent of oil supply. Experiments are now in pro- 
gress on the effect of upper cylinder. lubrication at low 
operating temperatures, as it is conceivable, in view of the 
established reduction in corrosion with sufficient supply of 
lubricant, that upper cylinder lubrication may prove 
beneficial under these conditions. 

Conclusion.__It may be considered that a dispropor- 
tionate amount of attention has been devoted in the pre- 
ceding pages to the study of wear at low cylinder wall 





temperatures. This course was adopted because experi- 
ments described in the earlier part of this report indicated 
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that the bulk of cylinder wear occurs when warming-up. 
It is appreciated, however, that wear does occur at normal 
operating temperatures and it will be necessary to devote 
considerable attention to this aspect of the problem. 
There is no doubt that pure abrasion plays a part in the 
general problem of cylinder wear, but it is conceivable that 
corrosion is always present in one form or another, even at 
normal operating temperatures. 








The Rise Carr Rolling Mills. 


RECENTLY new plant was installed by the Darlington 
Rolling Mills Company, Ltd., in its Rise Carr Rolling Mills 
at Darlington. These works have had a history of con- 
tinuous development. Originally erected by Messrs. Fry, 
l’Anson and Co. for the production of puddled iron, which 
at that time, 1868; was much used throughout the world, 
the title of the firm was altered a few years later to Sir 
Theedore Fry and Co., Ltd., and the re-rolling of steel 
bars was added to the activities of the firm. The present 
name of the company dates from 1910, when a change of 
ownership and a considerable development of the plant 
coincided. For the first time, electric operation was 
adopted at that date, and a generating station was 
specially laid out to produce the necessary power. Since 
that date and as a result of various amalgamations, the 
Crittall Manufacturing Company, Ltd., and Dorman, 
Long and Co., Ltd., have come into joint control of the 
company. The improvements recently completed were 
begun in 1930, when a new 12in. mill was erected. The 
erection of a second 12in. mill was started in April last 
year, and completed within 5} months. At the same time 
the old offices were demolished, and rebuilt in better 
accordance with modern ideas, while a sub-station for 
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drops into a shoot while the gases pass through a baffle 
chamber into the chimney stack. Lifted again by an 
elevator, this time to a height of 47ft., the raw coal passes 
over a wire mesh screen, through which the smaller 
particles fall into a cyclone. The latter separates out the fine 
coal for direct delivery to the pulverised coal storage bin. 
The raw coal, which passes over the screen, together with 
the “fines? rejected by the cyclone, are taken to the 
grinding mills. Each of these machines is of the three-roll 
type, consisting of a loose outer ring within which the rolls 
are arranged. The top roll alone is driven, and causes the 
others to rotate. After grinding the product is again 
passed over the screen with the raw coal for re-selection of 
sufficiently fine particles. 

The part of the works that lies south of the furnaces 
may be divided into two portions, the east and west 
bays. Both the furnaces are arranged at the end of the 
eastern or No. 1 bay, and one of them can serve either of 
the two bays. No. 1 bay is 576ft. long by 88ft. wide, and 
No. 2 bay is 288ft. long by 88ft. wide. Both are the same 
height, 38ft. 6in., and both are lighted by roof glazing and 
by metal windows in the side walls running the full length 
of the building. 

Dealing with No. 1 bay first, its 14in. three-high rough- 
ing mill—see page 652—is driven by a 250 H.P. motor 
through reducing gear and a fly-wheel set. The finishing 
train of five stands consists of a 12in. three-high mill 
driven by a 500 H.P. motor. All the mill motors for both 
bays are of the variable-speed variety—a great advantage 
where a large range of sections is to be produced. Rapid 
changing of the rolls is facilitated by the arrangement that 
the complete housings can be lifted from the mills by the 
crane and placed on re-change housing plates where the 
actual changing is done. This operation is illustrated on 
page 652. Stands are erected in each bay to hold the many 
rolls the firm finds it necessary to carry, and a special 
crane above the roll storage takes the rolls from the 
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ing machines, the sections from both bays are inspected tor 
accuracy of dimensions and examined. for surface defects 
before being loaded into trucks in the loading dock. 

At the time of the installation of new machinery a new 
rivet making shop was built and equipped with machines 
of the revolving table type. The rivet bars are heated by 
coal-fired furnaces designed for preheating the air, which 
is supplied by rotary fans. Two bending machines 
installed to deal with the manufacture of steel colliery 
arches were also added to the plant, and are illustrated 
on page 652. The sections are bent hot as they come from 
the machines and sawn into halves. 








THE INSTITUTION OF MINING ENGINEERS. 


THE summer meeting of the Institution of Mining Engineers 
will be held at Edinburgh from Wednesday, July 12th, to 
Friday, July 14th, 1933. On Wednesday, at 11 a.m., the Lord 
Provost will extend a welcome to the visitors. The following 
papers will be discussed :— 

‘‘ Investigation of Mining Subsidence at Barbauchlaw Mine, 
West Lothian,” Gostesion Manry Briggs and William Ferguson. 

‘A Miner’s Gas-measuring Electric Lamp,’’ Professor W. M. 
Thornton. 

Interim Report of the “ Lighting in and About Mines ” 
(Joint) Committee. 

‘The Use of Town’s Gas for the Running of Motor Vehicles,”’ 
Dr. C. M. Walter. 

“The Application of Metal Sheets for Surveying Plans,” 
Messrs. R. ae John 8. Reid, and James K. ‘Templeton. 

4 Report of the Safety (Support 
the Mining Institute of 


The Resistances of Props.” 
of Roof and Sides) Committee o 
Scotland. 

At 8.30 p.m. the Lord Provost and the Lady Provost will 
hold a reception at the Edinburgh College of Art. On Thursday 
morning at 9.30 a.m., the members will visit the mines and works 
of Scottish Oils, Ltd., or the Mary Pit, Lochore, the Kelty 
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the conversion of electric power from the town’s supply 
was substituted for the generating station. 

The Darlington Rolling Mills are principally concerned 
in the rolling of light sections, such as those for metal 
windows and roof glazing. Motor wheel sections and 
steel arched roof supports and pit props for collieries and 
mines are also produced. In addition, the company 
undertakes the rolling of special sections which come 
within the range of the mills. A plan of the arrangement 
of the new 12in. mills of the company is reproduced on 
this page. The site, it will be seen, is on the eastern side 
of the L.N.E. Railway, and its length lies in the north- 
south direction. Certain difficulties intervened to prevent 
the adoption of the ideal “‘ through line ”’ system, but, in 
fact, the arrangement approximates closely to that system 
and works very well in practice. 

Billets arriving by rail are unloaded in the billet yard 
at the north end of the site. This yard provides sufficient 
accommodation for a stock of 6000 tons, and a 5-ton 
gantry crane with a span of 100ft. and a travel of 220ft. 
transports the billets as required. Placed conveniently 
near one end of the yard and close to the reheating fur- 
naces there is a shears for cutting the billets to weight. 
Each of the two furnaces is served by a 1}-ton electric 
jib, which places the’billets after cutting to weight on a 
table at the back of the furnace. Thence a billet pusher 
feeds the billets into the furnace. Pulverised coal is 
utilised for firing the furnaces. The fuel plant, which is 
arranged on the “ central ” system, is situated to the east 
of the furnaces, and is served by rail from a special coaling 
bay. A portion of this plant is illustrated on page 652. 
The raw coal is tipped into hoppers, and is taken thence 
by rotary tray feeders into a worm conveyor. A bucket 
elevator then lifts it to a height of 34ft. At the top 
a@ magnetic separator removes any metal scrap, and the 
coal passes down a shoot into a rotary drier, consisting 
of a steel tube fitted internally with a series of baffle 
plates, so arranged that the coal is kept in motion as the 
drum rotates. Hot waste gases from the reheating fur- 
naces dry the coal. At the end of the drum the coal 





LAY-OUT OF ROLLING MILL PLANT 


racks to mount them in the re-change housings close by. 
No, 2 mill has the same arrangement for roll storage, and, 
like No. 1, the bay is served by a 64-ton crane. In No. 1 
bay, however, there are two such cranes to serve the 
greater length. The mills in No. 2 bay consist of a 12in. 
three-high roughing mill driven by a 250 H.P. motor 
through reducing gear and a fly-wheel set, and a finishing 
train of four stands consisting of a 12in. three-high mill 
driven by a 450 H.P. motor. Both bays have mechanical 
cooling beds, but the two designs are different. In No. 1 
bay the bank, which is illustrated on page 652, is 120ft. 
long by 21ft. wide, and it is served by a live roller gear 
placed as a run out for the finished section from the mill. 
There are thirty-six rollers, each driven by a separate 
motor, all of which are operated from a drum controller 
with five notches, four of which each control seven, while 
the fifth controls eight rollers. A series of rotating fingers, 
equally pitched between the live rollers and mounted 
upon a steel shaft running the full length of the bank, 
remove the sections from the roller gear. Steel rails 
mounted on a fixed framework form the cooling bank, 
across which the section is carried by a number of equally 
spaced flat serrated bars, supported upon a carriage frame- 
work, which is given an elliptical motion. At the far end 
the section passes on to a dead roller gear, to be handled 
by the shearman. In No. 2 bay a live roller gear similar 
to that in No. 1 bay, but having only thirty rollers, carries 
the sections to a cooling bank, 100ft. long by 21ft. wide. 
This bank, unlike that in No. 1 bay, takes the form of a 
chain conveyor, the chains of which are spaced at 3ft. 3in. 
pitch, and built up from flat links with plain pin rollers, 
which run along a channel path. A variable-speed motor 
drives the conveyor through worm gearing, and the section 
is fixally delivered on to a dead roller gear, to be handled 
by the shearman. In each bay the shears are arranged in 
line with the cooling bank’s dead roller gear, and for each 
section there are specially shaped blades, so that the shape 
shall not be distorted by the cutting operation. From 
the shears the sections from No. 2 bay are carried by a 
traverser into No. 1 bay. After passing through straighten- 





power station, the Central Offices and the workshops of the 
Fife Coal Company, Ltd., or the Michael and Wellesley Collieries 
of the Wemyss Coal Company, Ltd. The Institution dinner 
will be held in the evening at the North British Station Hotel 
at 7.30 p.m. si 

On Friday, at 10 a.m., the delegates will visit the Newbattle 
Colliery and the Scott Country, an alternative visit being the 
Foundry, at Bathgate. A visit, which will occupy 14 hours, 
will be to Messrs. Wm. Younger’s brewery, at 10 a.m., on Friday. 
The afternoon visit will be to the Scottish Regional Station of 
the B.B.C. at Westerglen. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. J. T. Movutp, of the Igranic Electric Company, Ltd., 
147, Queen Victoria-street, London, E.C.4, has beon appointed 
a member of the board. 

Britisu INSULATED CABLES, Ltd., advise us that the Ipswich 
branch office of the company has moved to more commodious 
premises—Sun Buildings, Princes-street, Ipswich. Telephone 
number, Ipswich 2096 (as before). 








CONTRACTS. 


Tue CamBripcge Instrument Company, Ltd., of 43, 
Grosvenor-place, London, 8.W.1, has recently received orders 
for over 140 indicating thermometers for use on H.M.S. 
“Exmouth” and eight class ““E”’ destroyers, for measuring 
the temperatures at,the boiler stop valves, boiler uptakes, 
turbine regulating valves, and oil fuel heaters, Cambridge 
thermometers are also being installed on H.M.S. ‘‘ Neptune,” 
** Achilles,” and “‘ Orion,” and in connection with the deaerators 
on the Australian cruisers. H.M.A.S. ‘‘ Australia” and 
“Canberra.” 








Erratum.—Page 628. Third line, first column. For 


“‘ Deutz ’’ readj‘* Daimler.” 
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The prices quoted herein relate to bulk quantities. 
A comprehensive list of prices of the materials mentioned below will 


f.o.b. steamer. 


Tube Duties. 


The Import Duties Advisory Committee has 
aunounced that it has under consideration an applica- 
tion for an increase in the import duty on wrought cased 
tubes of iron or steel; plates, sheets, strip, wire, rods, 
sections, and tubes of brass and alloys of copper, other 
than nickel alloys ; plates, sheets, strip, rods (other than 
wire rods), sections, wire and tubes (but not including 
tube shells) of copper; plates, sheets, and wrought forms 
of nickel; ingots, billets, and wrought forms of nickel 
alloys, other than those containing 60 per cent. or more 
of nickel; rolled sheets prepared for use in printing and 
engraving, strip and wire of zinc. At present these 
materials bear an import duty of 20 per cent. The trade 
is, however, rather specialised and limited. Some of the 
descriptions referred to may be utilised in the manufacture 
of bedsteads, whilst other tubes, such as wrought cased 
tubes of iron and steel, are frequently used as small 
boiler tubes. Few of these materials are mentioned in 
the Board of Trade Returns, but in the case of plates, 
sheets, strip, rods, sections, wire, and tubes of copper, 
the imports appear to have increased considerably during 
recent months. From January to May of this year the 
total imported was 109,487 cwt., compared with 9160 cwt. 
and 12,013.ewt. for the corresponding five months of 
1932 and 1931 respectively. 


The Continental Steel Trade. 


A confused situation still exists in the Continental 
steel market. The new sales offices are in operation, 
but since the Continental steel makers have failed to 
reach agreement with the export merchants in any 
Continental country excepting Holland, very little business 
has come their way. The quarrel between the Continental 
steel makers and the British merchants was described 
last week, and since then no further progress has been 
made, although fresh meetings are being held to discuss 
the position. It is now expected that the Cartel will 
drop the rule that merchants upon the selected list must 
confine their sales to Continental steel as well as the 
demand from each merchant for a bond of £1000 gold that 
the prices, rules and regulations of the Cartel will be 
observed. In Germany the merchants who are united 
in @ strong association have definitely refused to entertain 
the Cartel’s terms regarding commission on their sales. 
Although few orders are going to the sales offices, this 
does not mean that business in Continental steel is at a 
standstill. Merchants repeatedly take business in over- 
seas markets at prices below the Cartel official quotations, 
but as near to them as they can persuade the buyer to 
go. It was stated before the sales offices were set up that 
all contracts between Continental works and merchants 
which had been entered into for some time previously 
gave the works the option of cancelling unexpired balances 
on June Ist. Nevertheless, merchants are still able to 
specify against old contracts, and apparently the Con- 
tinental works are only too pleased to get the orders. 
It 1s now stated that no specifications will be accepted 
against existing contracts after July Ist; but the 
merchants seem entirely unimpressed by this threat. 
The steel makers on their side accuse the merchants of 
having advised overseas buyers to hold back orders 
in opposition to the Cartel. This is denied by the 
merchants, but there is no doubt that a good under- 
standing exists between export houses and their foreign 
customers. 


Pig Iron. 


Although rumours are current that the iron- 
masters contemplate advancing prices, it is doubtful if 
the time is ripe for such a movement. The demand is 
progressive and business in June is understood to have 
been maintained at the improved level of May. On the 
other hand, stocks are still heavy, and it is probably only 
on the North-East Coast that the consumption of foundry 
iron keeps steadily above production. It must be remem- 
bered, however, that only two furnaces in that district are 
producing this class of iron. The difficulty of the Cleve- 
land makers is that they cannot secure sufficient export 
trade. There is no doubt that they are trying, but their 
quotations, low as they are, have not obtained the busi- 
ness hoped for. In Lancashire the position has been 
improved by the increased demand from the light castings 
trade, and although general buying has been on hand-to- 
mouth lines, the aggregate tonnage passing into con- 
sumption is expanding. The pig iron producers on the 
North-West Coast are experiencing a steady flow of orders 
for hematite, and there is a prospect of production being 
increased in this district. The quantities being sent to 
the Midlands, South Wales and Scotland are relatively 
satisfactory ; but most of the iron produced is consumed 
locally. The seven furnaces producing pig iron in Scot- 
land are sufficient with the stocks in hand to meet all 
requirements, but at the same time the ironmasters are 
meeting considerable competition from Indian and 
English iron. In this district the engineering foundries 
are badly off for work, but the light castings trade in the 
Falkirk district is maintaining the recent improvement. 
In the Sheffield district transactions are confined chiefly 
to small tonnages, but there has been an increase in the 
number of orders received lately. Stocks at the furnaces 
are heavy, and this enables consumers to continue their 
cautious buying policy. Lincolnshire iron has been offered 
in the Sheffield district, but business in this material has 
not been active. Conditions in the Midlands are as 
satisfactory as in any pig iron producing district, and the 
demand from the trades using low phosphorus grades of 
pig iron has become distinctly better of late. Some 
business in Scottish iron has been done at 82s. 6d. to 
85s. d/d. Welsh hematite has also been sold at 74s. 6d., 
with East Coast iron in competition at about the same 


figure. 





Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Pig Iron Exports. 


Whilst the home trade is gradually developing, 
the export sales of pig iron are on a disappointing scale. 
In May, however, there were signs of an improvement, 
but the figures for June are not likely to be so good, not 
only because of the interruption of the Whitsun holidays, 
but owing to the fact that the May total contained a large 
shipment from Barrow to the United States. Since 
America went off the gold standard little business has 
been transacted with that country in pig iron. The total 
exports of pig iron in May were 12,143 tons, which com- 
pared favourably with the 6762 tons exported in May, 
1932; but did not touch the total for May, 1931, which 
reached 19,245 tons. The principal exports were to the 
United States, 4000 tons; Italy, 2000 tons; and France, 
1193 tons. Most of these exports consisted of hematite iron. 


Finished Steel Materials. 


More active conditions are reported by the Lanca- 
shire steel works, the demand from the constructional 
engineers having increased this week. A number of these 
works, however, are badly off for orders, and are blaming 
the economy policy of. public bodies regarding national 
municipal work. Business in small bars is better in the 
absence of Continental competition, the quotation being 
£6 12s. 6d. to £6 15s., and £6 5s. to £6 7s. 6d. for bars for 
ferro-concrete work. There is a noticeably firmer tendency 
in this department, and some of the makers are disinclined 
to sell far ahead at the current rates. One or two of the 
constructional firms in South Wales are actively engaged 
in contracts which should keep them busy for some time. 
The South Wales tin-plate works are maintaining a good 
rate of operation, and this has created a better tone all 
round. The May exports of tin-plates indicate the pro- 
gress made by this industry, the total being 45,525 tons, 
compared with 37,244 tons in May, 1932, and 34,846 tons 
in May, 1931. As regards the steel export trade generally, 
the returns for May show an encouraging improvement, 
the total of all descriptions of iron and steel amounting 
to 178,639 tons, compared with 151,325 tons in May, 
1932. Amongst the principal increases is railway material, 
with a total of 21,166 tons, compared with 11,584 tons in 
May, 1932, and 13,878 tons in May, 1831. The exports 
of wrought iron tubes also increased to 16,770 tons, 
compared with 10,875 tons last year and 13,406 tons in 
May, 1931. 


Sheet Prices Advanced. 


The demand for galvanised and black sheets 
has been on a larger scale for the past few weeks than for 
some time, and this may have been the deciding factor 
in inducing the manufacturers at their monthly meeting 
last week to increase the prices of both descriptions. The 
Indian demand for galvanised sheets remains poor, and, 
of course, sales are governed by the agreement between 
the British and the Tata interests. In the case of galvanised 
sheets no change has been made in the prices and condi- 
tions relating to sales to India, Canada, or Scandinavia, 
but for other markets the quotation has been advanced 
from £10 10s. to £11 f.o.b. for 24-G. corrugated sheets 
in bundles. In black sheets the position is different. Lately 
sales to India have been on a more satisfactory basis, 
although the British makers have been dissatisfied with 
the prices for some time. It is not surprising, therefore, 
that the quotation for black sheets to all markets, including 
India, has been advanced 10s., bringing the price for 24-G. 
to £9 f.o.b. Home trade prices also have been raised, 
24-G. galvanised corrugated sheets being advanced 10s. 
to £12 10s. for 4-ton lots and up, and 24-G. black sheets 
by 5s. to £10. 


Current Business. 


The announcement that Metropolitan Vickers, 
Ltd., have secured the provisional contract for the electri- 
fication of the Brazil railways has promoted a more 
cheerful feeling in Lancashire and Yorkshire. It is stated 
that the controls will be manufactured in Manchester 
and the motor parts in Sheffield. The value of the con- 
tract is placed at £3,000,000, and it was secured in keen 
competition with foreign firms. The plans provide 
for the electrification of about 100 miles of rails. There 
is no doubt that general trade in the North and the 
Midlands has improved. A number of firms are working 
at considerably higher rates than at the beginning of the 
year, an instance being Herbert Terry and Sons, Ltd., 
manufacturers of springs and press work, of Redditch, 
who report that since January their works have been run- 
ning at full pressure and their pay roll has increased by 
14 per cent. By order of the receiver re Stanton’s 
(Armoury Mills), Ltd., the wire-drawing plant and 
machinery at 2, Morden-hill, Lewisham, Léndon, S.E., 
will be offered for sale by auction on July 13th, by Knight, 
Frank and Rutley, in conjunction with Newell and 
Burges. The plant includes, amongst other machinery, 
twenty-two wire-drawing machines, 700 Diamond dies, 
drilling machines, flattening mills, spinning looms, electric 
motors, braiding machines, and variable twisting and 
winding machines. Amongst the inquiries received by 
the Department of Overseas Trade is one from a local 
firm in Panama which desires quotations from British 
manufacturers for galvanised sheets, plain and corrugated ; 
round and square reinforcement bars; wire netting and 
barbed wire. A firm in Bolivia requires quotations for 
wrought iron bars. The Singapore Municipal Water 
Department calls for tenders to be presented in London 
or Singapore by August Ist for the supply of cast iron, 
spun iron or steel straight pipes and specials, internal 
diameters 3in. to 12in. Christchurch, N.Z., Municipal 
Electricity Department asks for tenders to be presented 





Export quotations are 
be found on the next page. 


Copper. 


The electrolytic copper market seems to have 
fallen into a groove. The interest taken in it by specu- 
lators and investors a short time ago has declined, and 
consumers continue to pursue a cautious policy. More 
recently buying has been rather more active in America. 
This, however, is probably due to the Government’s 
policy of inflation. That the buying has been on a moderate 
seale is proved by the fact that prices have remained 
fairly steady at 7.75c. to 8c. c.if., or between £40 15s. 
and £41 10s., according to the movements of the exchange. 
The American copper producers are busily preparing their 
“* codes of trade practice,” which it is necessary for them 
to present to the Government for approval before they 
become binding on the industry under the Industrial 
Recovery Act. The copper producers will probably seek 
to obtain Government consent to the compulsory restric- 
tion of production, and this report has frightened some 
consumers into the market. In Europe the demand has 
been principally from the brass trades, and the cable 
industries seem to be poorly occupied for the time being. 
Speculation has been active in the standard copper market, 
and on the recession in prices there has been a fair amount 
of liquidation. Nevertheless, this market is regarded as 
a fairly safe one, and prices are still at a low figure com- 
pared with other non-ferrous metals.. A good proportion 
of the recent buying has been by foreign operators, but 
latterly they have been inclined to realise as prices slipped 
back. In spite of this selling the market showed con- 
siderable resiliency, and the decline in values has been less 
than might have been expected. 


The Tin Market. 


Erratic price movements have been a feature of 
this market for the past ten days, and lately the tendency 
has been towards lower levels. The fact is, however, that 
this market has been swayed almost entirely by American 
buying. This has appreciably declined of late, but the 
talk of re-sales of metal sold to America does not seem to 
have much foundation. At the same time reports of this 
character and the smaller American purchases have made 
the market nervous and susceptible to outside influences. 
It seems fairly certain that a fair amount of metal has been 
taken off the market, and is being firmly held by the pro- 
ducers as well as by investors. This has occasioned some 
scarcity in prompt warrants on the London market, with 
the result that a backwardation of about £1 has 
developed. This, in turn, may check some of the recent 
hedging business which has been indulged in freely by the 
Continent. Another factor in the situation which is 
puzzling the market is the position of the International 
Pool and the Subsidiary Pool, which was formed later to 
take metal off the market. Reports have been current 
that some of the tin which has been held has been realised, 
and this has tended to shake the market somewhat. 
Although the liquidation of stocks might weaken the 
market for a time, their reduction would be a relief. 
The uncertain conditions existing in this market are 
naturally irritating to consumers, who are at a loss 
whether or not to cover their requirements. As a result 
most of them decide to postpone buying as long as possible, 
which, of course, affects the trade demand for the metal. 


Spelter. 


Active conditions have ruled in this market 
and speculators appear to be taking a greater interest 
in the metal. The principal feature on the London 
market has been the shortage which has developed in 
the prompt position, probably owing to the cessation 
of shipments of German spelter to this country. The 
searcity is entirely technical as there is, of course, plenty 
of spelter available for the consuming trades. The German 
metal which was sent here last month was put into bonded 
warehouse, and although the warrants were sold on the 
market, the metal was not taken out of warehouse. In 
all probability, the position will right itself early in July, 
but in the meantime the backwardation is likely to remain. 
A squeeze of this description not infrequently takes place 
towards the end of the month; but on this occasion it 
has developed earlier and is rather more pronounced 
than usual. It is reported that the International Cartel 
will meet in the second week in July, but it is anticipated 
that proceedings will be largely formal and that the Cartel 
arrangements will be continued. The statistics are 
expected to show a further reduction at the end of the 
month. 


The Production of Molybdenum. 


Interest in the production of molybdenum has 
been aroused owing to the trade agreement with Norway. 
According to the United States Bureau of Mines, two 
American mines, one at Colorado and one in New Mexico, 
and the mine at Knaben in Norway, produce all but 2 or 
3 per cent. of the world’s supplies. The output of molyb- 
denum concentrates from the Knaben mine in Norway in 
1932 was 330 metric tons, compared with 223 tons in 1931. 
Improvements have been made in the plant by the con- 
struction of a rope tramway with a capacity of 800 tons 
of ore per 1600 hours between the mine and the mill. At 
the beginning of this year the mine was reported to be 
operating at capacity. The total production of molyb- 
denum ore last year was 363,400 short tons, which yielded 
2616 short tons of concentrates, carrying an average of 
85-21 per cent., or 4,458,000 Ibs. of molybdenum sulphide 
(Mo8,), equivalent to 2,675,000 lb. of metallic molyb- 
denum. The largest producers are apparently the Climax 
Molybdenum Company at Colorado, and the Molybdenum 
Corporation of America, in New Mexico. There are some 
other smaller mines in America and the development of 





in Christchurch on August 8th for the supply of totally 





enclosed metal-clad compound-filled switchgear, and 
totally enclosed draw-out, truck-type switchgear. 


their properties is in hand. Increased activity is also 
reported in Australia and a new source of production was 
announced recently in French Morocco. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
6d.; plates and sections, 15s. 


Steelmakers : Joists, 22s. 


PIG IRON. 
Home. 
cae 
N.E. Coast— 

Hematite Mixed Nos. .. 
No. 1 er ai as 19 6.. 
Cleveland— (D/d Tees-side Area.) 
No. 1 ys Rares EF Te es 
No. 3 G.M. BL 2 

No. 4 Forge 
Basic 


2:28 ..:02. 
2 


MIDLANDS— 
Staffs.— (Delivered to Black Country Station.) 
North-Staffs. Foundry .. 3 Bs. gu 
» >» Fomge:....:3 O.: 
Basic past ats? ae Gtr Oren 


Northampton—- 
Foundry No. 3 
Forge 
Derbyshire— 
No. 3 Foundry 
Forge 
ScoTLanp— 
Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 
Basic, d/d 
N.W. Coast— 
6 d/d Glasgow 
6 ,, Sheffield 
6 ,, Birmingham 


Hematite Mixed Nos. .. - 


MANUFACTURED IRON. 
Lanos.— Home. 
Crown Bars ye oe 
Best Bars apiceser) aaah tise an 
8S. Yorrs.— 
Crown Bars 
Best Bars 


MripLanps— 
Crown Bars 


Export. 


6to 9 0 0 


Marked Bars (Staffs.) .. e. 


Nut and Bolt Bars 6to 8 5 0 


ScoTLanp— mr & 
Ceown: Bare. 0°: .0).. 0 vs 


N.E. Coast— 
Common Bars 
Best Bars ~ 
Double Best Sines: 
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STEEL (continued). 
Home. Export. 
£ os. d. 


7 


Gtascow anp District— £ 
Angles sara oe 
Tees ee Ne fe Sa 
Joists 8 
Channels. . % 
Rounds, 3in. and up 9 

ie under 3in. 7 


Plates, jin. (basis) 
” fein. . 
tin. .. 
PA a 
oe jin. . 
Boiler Plates. . 


South Wates AREA - 


“Ss 
am 


Angles 

Tees 

Joists 

Channels. . 

Rounds, 3in. and up 
pA under 3in. 


c 


J bo 
osc f 


- — 4 
an oot a1 os # 
ams = @ 
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Plates, jin. (basis) 
- fein. .. ‘ 
dim. : .. 
fin. . 
fin. . 


- 
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Rest or IRELAND. 
£ a da. 
8 15 
9 15 
9 2 
9 0 
9 15 
7 15 


IneELAND— 


Angles 

Tees 

Joists 

Channels. ae 

Rounds, Sin. and up 
under 3in. 


ISM oowmmsE 


Plates, jin. (basis) 
a fein. .. 
% fin. .. 
»” frin. .. 5 
m fin. . ; 10 0. 
OTHER STEEL MATERIALS. 
Home. 
£ 8s. d. 


ooo © 


15 


=) 


Sheets. 
10-G to 13-G., f.o.r. 8 10 
14-G. to 20-G., d/d. 9 15 
21-G. to 24-G.,d/d. .. 10 0 ca ae 
25-G. to 27-G., d/d. - 10 12 2 
The above home trade prices are for + om lots and over ; 
2-ton to 4-ton lots 10s. per ton extra; and under 2-ton lots 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G. 
Home. £ s. d. 
4-ton lots and up .. +A 10.1, .. 
2-ton to 4-ton lots 4) RDB) Bo 
Under 2 tons #4 Bas 16 O) . whist 
Export ; £16 7s. 6d., ¢.i. f. duty paid India. 
£11 0s. Od., f.o.b. other markets. 
Scandinavian Markets Free. 


Tinplates. 
20 by 14 basis, f.o.b. Bristol Channel ports, 17/3 to 17/6 
Tinplate bars, d/d. South Wales works, £4 15s. 


Billets. 
Basic Soft (25-41% C.) .. 

Medium (0- 42% to 0- 60% ©. ).. 

Hard (0-61% to 0-85% C.) 

» (0°-86% to 0-99% C.) 
” » (1% C. and up).. 4 
Soft (up to 25% C.), 500 tons and up.. 

100 tons 
Rails, Heavy, 500 ton lots f.o.t.. . 
- Light, f.o.t. 4 
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FERRO ALLOYS. 
1/9 per lb. 
1/6 per lb. 
Per Ton. 
Ferro Chrome, 4 p.c.to6p.c.carbon £21 17 6 
»  6p.c.to 8p.c. £19 7 6 
8 p.c. to 10 p.c. £18 17 6 
Specially Refined . . 
Max. 2 p.c. carbon £30 0 0 
»  lp.e. carbon 23) 0 0 
0:70 p.c. carbon £42 10 0 
carbon free ..  10}d. per lb. 
2/8 per lb. 
£10 15 0 home 


Tungsten Metal Powder 


Ferro Tungsten 
Per Unit. 


Metallic Chromium 
Ferro Manganese (per ton) 
Silicon, 45 p.c. to 50 p.c. 
be 75 p.c. 
Vanadium 
Molybdenum . 
» Titanium (eaiicn, free) 
Nickel (per ton) 
Ferro Cobalt 


12/8 per lb. 
6/3 per lb. 
9d. per lb. 
£225 to £230 
5/9 per tb. 


” 


” 


£12 10 0 scale 5/—p.u. 
£18 2 6 scale 6/-p.u. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, June 28th. 
CorPer— 
Co Ge a 
Three months .. 
Electrolytic 
Best Selected Jugote, dja Bir. 
mingham .. .. ‘ 
Sheets, Hot Rolled * 


£37 12 
£37 16 
£41. 5 


6 to £37 15 06 
3 to £37 17 6 
0 to £41 15 


£41 10 O 

£68 0 0 
Home. Export 
10$d. 104d. 
10}d. 103d. 


Tubes, Solid Drawn (basis) 
” Brazed (basis) 
Brass— 
Ingots, 70/30, d/d Birmingham £35 
Home. 
9}d. 
11}d. 


0 0 
Export 
93d 
11}d. 


Tubes, Solid Drawn, 2/1 alloy 
Aa Brazed 
Trn— 
Cash .. va 
Three Months .. 
Leap: 
SPELTER : Ke 
Aluminium Ingots (British) 


0 to £225 10 
6 to £224 7 
3to £13 16 
9to £17 12 


£225 5 

£224 2 
£13 11 
£17 18 

£100 


FUELS. 


SCOTLAND. 

Export. 
14/- 
13/6 to 13/¢ 
15/— 


LANARKSHIRE— 
(f.o.b. Grangemouth)— Steam 
Ell 


Splint 


” ” 


AYRSHIRE— 


(f.0.b. Ports)—Steam 11/3 to 11, 


FriresHiRe— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 
Unscreened Navigation 


13/3 to 13 ¢ 
12/- to 12/6 


Loraians— 
(f.0.b. Leith—Best Steam 
Secondary Steam .. 


11/6 to 11 
10/9 to 11/- 
N.W. Coast— ENGLAND. 
Steams .. 

Gas Coke 


17/6 to 18/- 
20/— to 20/6 


NorTHUMBERLAN D— 
Best Steams .. 
Second Steams 
Steam Smalls. . 
Unscreened 


13/6 
12/6 
8/6 

11/6 to 12/6 


DurHam— 
Best Gas.. 
Foundry Coke 


14/6 
13/6 to 15/6 


Inland. 
. 25/6 to 26/6 
. 21/- to 22/6 
16/6 to 19/6 


SHEFFIELD— 
Best Hand-picked Branch 
South Yorkshire Best . . 
South Yorkshire Seconds 
Rough Slacks. . 8/-to 9/- 
Nutty Slacks . T/- to 8/6 
Furnace and Pandey Coke (at ovens) 
CaRrvirF— SOUTH WALES. 
Steam Coals : 
Best Smokeless Large . . 
Second Smokeless Large 
Best Dry Large .. 
Ordinary Dry Large 
Best Steam Smails 
Ordinary Smalls 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


19/6 
19/-to 19/44 
18/9 to 19/3 
17/9 to 18/6 
13/6 to 14/- 
11/6 to 12/6 
21/- to 26/- 
20/— to 36/6 
15/- to 17/6 

21/- 


SwansEa— 
Anthracite Coals : 
Best Large 
Machine-made Cobbles. 


35/- to 38/6 
35/~ to 48/6 
37/6 to 48/6 
25 /- to 30/— 
dst. sii. ealiwethe se 18/- to 20/6 
Breaker Duff Rubbly Culm.. 8/6 to 10/- 
Steam Coals : 
Large 
Nuts 
Smalls 


18/- to 20/6 
18/— to 25/- 
11/- to 13/- 


FUEL OIL. 


Ex Ocean Installation. New Duty to buyers 
account 
Furnace Oil (950 Gravity). . 


Diesel Oil 


Min. 100 tons 
a Ot @ 
3 is 6 


MANCHESTER— 
Furnace Oil (950 idle 
Diesel Oil .. : 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
Shipbuilding. 

THE annual report of the Chambre Syndicale des 
Constructeurs de Navires gives little reason for optimism 
when it starts by declaring that a third of the 3,484,888 
tons of French shipping was laid up at the beginning of 
the year and that during 1932 the tonnage of ships 
launched, excluding the ‘‘ Normandie,” was 17,310. This 
latter figure comprised nine steamships totalling 14,505 
tons and thirteen motor ships amounting to 2805 tons, 
several of them being drifters and trawlers. The question 
of scrapping old ships is being held up until such time as 
the price of scrap metal shall have risen sufficiently to 
make the operation feasible, but in the fishing fleet, which 
is suffering particularly from the crisis, there is a scheme 
for scrapping old boats with the help of shipbuilders, who 
will be asked to contribute to the cost. Expression is 
given in the report to many grievances, such as the 
launching last year of six ships totalling 17,000 tons in 
British shipyards for French owners, and the recent placing 
of orders in Scandinavia for two large cargo ships for the 
South American trade. This loss of work to French ship- 
yards directs attention to the problem of providing 
facilities to shipbuilders, who were promised legislation for 
the purpose on their constituting the Consortium National 
des Constructions Maritimes with a view to reorganising 
the industry. The Government has so far done nothing 
beyond giving more flexibility to the operation of the Credit 
Maritime. Nevertheless, the Chambre Syndicale has 
received the assurance that import quotas will not be 
applied to shipbuilding material, though builders state 
that they will give preference wherever possible to French 
material, for which purpose the convention with the sheet 
and plate comptoir regarding deliveries and prices has 
been renewed for the present year and satisfactory 
arrangements have been entered into with the Comité des 
Forges for the supply of steel castings. Practically all 
shipbuilding material and fittings will be standardised 
by the end of the year. The partial holding up of the 
naval shipbuilding programme has had a serious effect 
upon the industry, which is also suffering from a dearth of 
repair work. The report, therefore, deals with all matters 
that may prevent such work from going to foreign yards. 


Steel Construction. 


The Office Technique pour Il’Utilisation de 
l’Acier is doing useful work in extending the use of steel 
for all structural purposes. Steel frame buildings are 
coming back to their own, because the cost is not always 
higher than that of reinforced concrete, and they offer 
greater security in view of the trouble that has arisen in 
the past through the use of inferior concrete, while the 
rapidity with which steel-frame buildings can be erected 
is an advantage that is increasingly appreciated as a factor 
in economical construction. The building of small houses 
of steel is also making progress, and some firms are supply- 
ing standard sizes of square structural sections made of 
steel sheets with non-conducting and sound-proof material] 
between them and joined together at their edges by. spot 
welds. They are provided with bayonet or other forms of 
locking joints, so that a building can be erected to any plan 
without rivets. Special screws are employed for internal 
hangings. The sections are sent out of the works treated 
against corrosion, and they can be decorated or made to 
imitate any material. Other firms manufacture doors and 
window frames of steel sheets with an inside lining of non- 
conducting material, and in this case some ingenuity has 
had to be exercised in providing suitable arrangements for 
lock and hinge fittings. The Office Technique pour 
I’Utilisation de l’Acier, or O.T.U.A. as it is called, has pre- 
pared the programme of a national competition for steel 
materials for buildings, comprising separate classes for 
floors, walls, partitions and roofs, and another class for a 
complete arrangement of wall, floor, and roof. The con- 
ditions laid down cover a wide range of requirements, such 
as provision for expansion, which otherwise might cause 
trouble through jamming of doors and windows and 
methods to allow of walls being used for hangings. 
hoped to demonstrate completely the adaptability of steel 
for all building purposes. 


The Export Trade. 

The manufacturing industries are in the very 
difficult situation of finding the home market threatened 
by the devaluation of currencies abroad and of being unable 
to export because their production costs are steadily 
rising with the financial charges imposed upon them at a 
time when the country is being drained to make up for the 
national treasury deficit. The loss of foreign markets had 
the effect of inducing exporting industries to carry on a 
strong campaign in favour of the suppression of all 
obstacles to international exchanges, and if conditions 
showed a tendency to become normal again there is no 
doubt that the freer trade policy then advocated would 
have a beneficial effect upon commercial negotiations. 
With the devaluation of the doilar all industries are now 
clamouring for measures to save the home market, which, 
it is averred, may succumb to the dumping of goods from 
countries where values have fallen to a much lower level 
than they are in France. All industrial activity has been 
further slackened by the financial stringency. While the 
official figures of unemployment generally show a con- 
tinuous decline, there is a notable diminution. in the 
number of men at work in the manufacturing industries. 
Makers of textile machinery who are particularly interested 
in the export trade affirm ‘that they can do nothing unless 
the State carries out a severe policy of retrenchment. Until 
that is done the State must prevent a mass importation of 
foreign goods by raising tariffs instead of relying upon 
import quotas, which, it is affirmed, have not proved 
satisfactory. The failure of the mutual quota arrangement 
between France and Germany does not encourage an 
extension of a system that may be satisfactory between 
countries exchanging dissimilar goods or produce for 
manufactures, but must inevitably cause friction when 
exchanges are made in more or less competitive goods. 
This state of mind, arising out of the fear of a complete 
collapse, is responsible for the general protest now being 
made against the proposal to suppress the super-tax of 
15 per cent. against imports from Great Britain. 
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British Patent Specifications. 


When an ti ted from abroad the name and 
address of the cnamanibiier are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 











Copies of yoy ee may be obtained at the Patent Office, 
Sale Branch, 25, South , Chancery-lane, W.C., 
at 1s. each. 


The date first given is the date of saptiontion : the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 


392,783. August 17th, 1932.—Mercury Borers, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2. 


The inventors state that they have discovered that if in a 
mercury boiler the surfaces from which the mereury liquid 
absorbs heat are formed of iron 
or steel and these surfaces are 
made chemically clean so that 
they are substantially free from 
all foreign matter, such as oxide 
scale, the heat transfer capacity 
of the surface is greatly in- 
creased, being increased 100 per 
cent. or more in tubes large 
enough to handle the increased 
capacity. They have found 
that mercury liquid wets a 
chemically clean iron or steel 
surface in the absence of air at 
the temperatures at which mer- 
eury boilers operate, and it is 
because of this that the heat 
transfer capacity is increased. 
Cleaning by exposure to hydro- 
gen for a considerable period of 
time while hot is particularly 
effective and advantageous, 
since it decarbonises the steel 
for an appreciable depth below 
the surface and leaves a surface 
of relatively pure iron which is 
quickly wetted when the boiler is 
put into operation. Exposure to 
hydrogen for a period of a few 
hours at a temperature of 
approximately 950 deg. Cent. is 
satisfactory for effecting the 
cleaning operation. In addition 
to the foregoing, the inventors 
have discovered that the sur- 
faces may be cleaned by adding to the mercury an alkali 
metal, such as sodium or potassium, thereby providing an 
amalgam. The specification includes a drawing of one of the 
Field type tubes of the boiler, which is of familiar form.— 
May 25th, 1933. 
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INTERNAL COMBUSTION ENGINES. 


392,840. November 17th, 1932.—Piston CooLine, 
Fréres, Société Anonyme, Winterthur, Switzerland. 
The cooling water for the piston is supplied by the pipe A and 
passes through the injector B to-the system of telescopic pipes, 
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the action of which is obvious. It is discharged at C. The 
injector has openings communicating with the atmosphere at D, 
so that air is entrained. In this way the water secures some 
degree of elasticity and shocks produced by its moving mass are 
minimised._—_May 25th, 1933. 


DYNAMOS AND MOTORS. 


392,299. May 18th, 1933.—-_DyYNAMO-ELECTRIC MacuINEs, The 
British Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2, and Arthur Hemborough Maggs, 

f ‘The Briars,”’ Wellsway, Keynsham, near Bristol. 
This invention has for its object the provision of a stator 


N?392,299 


C D 








B 
Fig. I. Fig.2. 


winding, applicable to single-phase repulsion and repulsion- 
induction motors, which, by simple terminal box connections, 
can be arranged to render the motor suitable for operation on 


























either line to line or line to neutral of a three-phase supply, 
whilst retaining equally good operating characteristics on either. 
Fig. 1 shows the connections for line to neutral (phase voltage) 
operation, and Fig. 2 that for line to line (line voltage) operation. 
In each diagram A A represent the main windings, and B B the 
auxiliary portions in series with the main windings. For line to 
neutral operation the main windings in series with their corre- 
sponding auxiliary windings are connected in parallel, and con- 
nected to the supply C D, as shown in Fig. 1. For line to line 
operation the main windings only are connected in series with 
one another, and connected to the supply CD, as shown in 
Fig. 2, the auxiliary windings being out of use.— May 18th, 1933. 


MEASURING AND TESTING INSTRUMENTS. 


392,761. June 28th, 1932.—InpuctTion Evrcrriciry METERS 
AND THE LIKE, Measurement Ltd. and Frank Holden, both 

of Townsend House, Greycoat-place, London, 8.W.1. 
This invention relates to induction electricity meters or other 
electrical instruments of the kind in which a rotor is mounted in 
proximity to the poles of an electromagnet, the rotor being 
rotated by eddy currents induced in it when the electro- 
magnet is ¢ onnected in series with the load. Electricity meters 
of this kind are subject to an error which varies with the load, 
the curve connecting registration and load dropping more or less 
rapidly at the higher loads due to the braking effect of the series 
field. In accordance with the invention plates A composed of 
magnetic material, e.g., steel, of about 0-7 mm. thickness, are 
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arranged as shown, each plate being secured by screws B and 
cement to one of the faces of a U- shaped magnet core D with a 
gap of about 0-002in. separating the two plates, this gap being 
determined conveniently by attaching a strip C of non-magnetic 
material, such as brass, to the edge of one of the plates, the 
meeting edges being ground flat. Notches F are formed in the 
plates A at their abutting edges as shown. .Sheets of paper E 
are interposed between the plates A and the faces of the core D. 
Alternatively, the plates may be secured to the pole faces by 
cement alone. The plates provide a shunt leakage path for the 
series flux and are so constituted that their permeability 
drops rapidly at the higher loads, thus compensating for the 
current damping at those loads.—May 25th, 1933. 


392,837. November 10th, 1932.—Liquip Compasses, Nya 
Instrumentfabriks Aktiebolaget Lyth, 7, David Bagares 
Gata, Stockholm, Sweden. 

In order to allow for the expansion and contraction of the 

liquid filling in the compass case the inventors use a cover A, 

which is made of transparent flexible material, such as celluloid. 





N°392.837 











This cover is protected by a second glass cover B, Normally the 
cover is situated so near the needle that the latter cannot fall off 
its pivot. In order to prevent the needle from falling off 
its pivot also when the cover is bent outwards on account of the 
expansion of the enclosed liquid, the cover may be provided on 
its inner side with guiding means, as shown in Fig. 2.—May 
25th, 1933. 


FURNACES. 


392,839. June 15th, 1932.—TuNNEL Ovens, Josiah Wedgwood 
and Sons, Ltd., and N. Wilson, Etruria, Stoke-on-Trent. 
The object of this invention is to reduce the length of a tunnel 
oven, which normally may be as great as 300ft. This is effected 
by firing it transversely. A series of oil-fired furnaces A A is 


N°392,839 | 














arranged along each side of the tunnel and the flames from these 
are projected above the platform level of the trollies carrying the 
goods to be heated, so that the steel work is protected from 
intense heat. The products of combustion escape by the stack 
B. Towards the outlet end C of the tunnel ducts DD are 
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arranged in the walls and in them the air for combustion is 
pines The air goes into the furnaces by openings E.—May 
25th, 1933. 


392,822. October 24th, 1932.—Burners ror Heavy On, 
G. Guilbert, 15, Rue des Quatre-Crosses, Arras (Pas-de- 
Calais), France. 

The essential part of this burner is the central core, which is 
built up of washers of asbestos, impregnated with platinum 


N°392,822 





ee. The heavy oil is fed, through the regulator A, into the 
pan B, which has been previously heated. The vapours pro- 
duced escape upwards through the holes C C and, mixing with 
air, ignite on contact with the core.—May 25th, 1933. 


MINING MACHINERY. 


391,728. December 23rd, 1932.—Prr Props, J. W. Bedford, 
“Burnaby,” 40, West-lane, Old Brumby, Scunthorpe, 
Lines. 

This pit prop is of the metallic collapsible type. It comprises 

a main part A on the top of which these is pivoted a head B. 
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The load is transmitted through the adjacent faces C and not 
through the pin. The head is locked in position by the bolt D, 
which is operated by the bell-crank lever E. At F there is a 
spring catch, which holds the bolt in either the closed or open 
position.— May 4th, 1933. 


LIGHTING AND HEATING. 


392,676. February 10th, 1932.—E.ecrric DiscHarce DEVICES, 
The General Electric Company, Ltd., of Magnet House, 
Kingsway, London, W.C.2; and John Turton Randall, of 
the Research Laboratories of the General Electric Com- 
pany, Ltd., Wembley, Middlesex. 

A well-known type of discharge lamp is designed to run 
with a current of at least 1 ampére at an ordinary supply 
voltage and at ordinary A.C. frequency (i.e., at not more than 
260 volts and between 25 and 100 cycles per second), and is 
provided with thermionic cathodes heated by transformers fed 
from the main supply. The invention applies to Jamps of this 
type and of no other. Although such lamps start more easily 
than any discharge lamps that were known up to a few years 
ago, like the older lamps, they sometimes require special starting 
devices. It has been found, however, that when the potential 
of the supply is just insufficient to start the discharge, starting 
can be ensured without any special starting device by merely 
connecting a condenser of suitable capacity in parallel with the 
tube. The effect of the condenser is to alter the wave form of the 





A.C. supply, but the explanation of the starting effect is not as 
simple as might at first sight appear. Although the most 
effective capacity is of the same magnitude as that which 
will resonate with the inductance of the circuit at the frequency 
of supply, it is seldom exactly that shown by the simple theory 
to give the maximum peak potential across the terminals of the 
lamps. With a cathode heating transformer of the kind usually 
employed to feed lamps of this type designed for a 200-volt 
50-cycle circuit and a discharge current of about 2 ampéres, the 
best value of the condenser is about $ microfarad. But the exact 
value has to be found by trial.— May 25th, 1933. 


MISCELLANEOUS. 


392,386. July 28th, 1932.—Exrectric Fuss, International 
General Electric Company, Incorporated, of 120, Broadway, 
New York, U.S.A. 

When the element of a cartridge type fuse is fused by an over- 
current, the insulating path previously bridged i 4 itis subjected 
to potential. The burning that takes place when the cut-out 
responds affects the pa. Baa ath adjacent to the fuse; 
the surface of the cartridge being injured both by direct heating 
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and by deposits from metal vapours. The danger thus 
arises that after the current has been interrupted surface 
creepage paths may be formed which will give rise to flashing 
over and arcing back. The object of the invention is to overcome 
this trouble. When the element A fuses, the spring B causes the 
toggle C to collapse, whereby the catch D is liberated, so that the 
cartridge is caused to assume the position indicated in dotted 
lines by the action of the spring E. The cartridge then operates 
the contact F of an auxiliary circuit which serves for causing the 
operation of an auxiliary indicating or switching device.—May 
18th, 1933. 


392,760. June 28th, 1932.—Grips or Meratiic VaProur 
Rectirrers, Si Schuckertwerke ieng Ischaft, 
of Berlin-Siemensstadt, Germany. 

In order to increase the power of metallic vapour rectifiers it 
is necessary, among other things, to increase the absorbing 
surface of the protecting grid within the anode shield. The 
invention relates to a metallic vapour rectifier with perforated 
grid surfaces yrange within a tubular anode shield parallel 
to the axis of the shield, the grid surfaces being formed by a 
number of perforated tubes which are distributed over 
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the path of the are and are not encircled by an outer grid tube. 
A is an anode and B an insulator on which is mounted a cylin- 
drical anode shield C, preferably of sheet iron. Adjacent to the 
anode there is a protecting grid D comprising a number of long 
narrow tubes provided with perforations E. For a uniform dis- 
tribution of current density the ratio of the axial length of each 
grid tube to the width of the path of the arc should be greater 
than unity. It is also necessary that the area of the perforations 
of the grid should not be too small in proportion to the area of 
the remainder of the surface of the grid, a suitable proportion 
being approximately unity.—May 25th, 1933. 
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Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary informatio, 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








To-pay. 
Kere@xuuey Assoc. or ENGInEERS.—Arcade Chambers, North- 
street, Keighley. Annual general meeting. 8 p.m. 


To-pay anp Sarurpay, JuLy 8ra. 


Wortp Power CoNFERENCE.—Scandinavia. For papers to 
be read see page 151. 


TuHuRspAy, FrRIpAY AND Saturpay, JuNE 297u, 30TH, An) 
Juny Isr. 

AssociaTIon of TECHNICAL INstrTUTIONS.—Municipal College 
of Technology, Manchester. Summer Meeting. Thursday : 
Dinner by invitation of Imperial Chemical Industries, Ltd., 
7.45 for 8 p.m. Friday: Reception by the Lord Mayor of 
Manchester; Presidential Address by Sir Hugo Hirst; “The 
Training of the Technical Teacher,” Mr. J. H. Currie, 10 a.m.; 
visit to Bolton, 1.15 p.m., or visit to docks and trip on Ship 
Canal, 2 p.m.; reception at College of Technology, organ recital, 
8 p.m.; inspection of College, concert, dancing, 8.30 to 11.45 
LE. Saturday: Papers, “The Textile Industry,’’ Professo: 
Morton ; “‘ Management Education, the Case System,” Principal 
G. A. Robinson, 10 a.m.; Charabance tour, 2 p.m. 


Monpay, JuLy 3rp. 
Royat InstiruTion oF GREAT Britrain.—21, Albemarle 
street, Piccadilly, W.1. General meeting. 5 p.m. 
Tugspay, Juty 47s, TO Satroepay, Ju.y 8TH. 


Royat Agricurturat Soormty or ENctaAnp.—Royal Show 
at Derby. 

Sarurpay, JULY 8TH. 

STEPHENSON Locomotive Socrery: NorTHERN CouNTIES 
Brancu.—Visit to L.M.S8. Horwich Works and Wigan Running 
Sheds. 

Monpay TO Fripay, Juty 10TH To 14TH. 
Soc. or Cuemicat Inpustry.—Newcastle-upon-Tyne. Annual 


meeting. Headquarters, Armstrong College. Monday: In- 
formal tion, 7.30p.m. Tuesday: Annual general meeting ; 
Presidential Address, ‘‘The Industrial Use of Textiles,’’ Dr. 


R. H. Pickard, F.R.8., 10.45 a.m.; luncheon at New Assembly 
Rooms, Barras Bridge, 1 p.m.; 2.30 p.m., Chemical Engineering 





Group session in the Chemistry Lecture Theatre, paper by 
Dr. 8. L. Pearce, “‘The Application to the Battersea Power 
Station of R hes into the Elimination of Noxious Con- 





stituents from Flue Gases and the Treat t of g 
Effluents ” ;. di ion to be initiated by Mr. G. Monhebel, of 
I.C.1., Ltd., Billingham ; discussion on a written contribution 
made by Mr. A. T. King, ‘‘ The Fading of Dyed Fabrics under the 
Influence of Sulphur Gases in the Atmosphere.”” Wednesday : 
Plastics Group Session in the Chemistry Lecture Theatre, 
“* Plastic Masses, their Physical Importance and Application,” 
Professor B. Rassow ; discussion will be opened by Dr. L. A. 
Jordan; presentation by the President of the Medal of the 
Society to Professor W. A. Bone, F.R.S., who will deliver an 
address, “‘ Forty Years of Combustion Research,” 9.30 a.m.; 
annual dinner of the Society at the New Assembly Rooms, 
Barras Bridge, 7.30 p.m.; dancing from 10 p.m. to 1 a.m. 
Thursday : 10 a.m., Food Group Session ; general discussion on 
“How Science can Help the Nation to Produce More of its 
Own Food”; speakers will include Professor H. D. Kay and 
Mr. H. J. Page. ptions and works visits have been arranged 
for the visitors. 
WEDNEsDay TO Fripay, Juty 12TH To l4rn. 

Inst. oF Mryinc ENoIneErs.—S ting at Edin- 

burgh. For provisional programme see page 560 and 662. 
Sarurpay, Juty 1l5ru. 

STEPHENSON Locomotive Soctety: NorTHERN COUNTIES 
Brancx.—Visit to Darlington Works and Running Sheds, 
L.N.E.R. 

Wepnespay, Juty 19TH, To Turspay, Jury 25ra. 

INTERNATIONAL Or INpDUsTRIEs Exuisrrion.—Royal Agri- 
cultural Hall, Islington, N.1. Daily. 

Worip Petroteum Conogress.—Imperial College of Science 
and Technology, 8. Kensington, London. For provisional 
programme see page 372. 

Saturpay, Juty 22np. 

PuysicaL Socirety.—Visit to the Cavendish Laboratory and 
the works of the Cambridge Instrument Company, Ltd., at 
Cambridge. 

STEPHENSON LocomorivE Sociery.—Visit to Southern Rail- 
way Running Sheds at Tonbridge and Ashford, Kent. 

Sunpay, Juty 23rp. 
ExectricaL ENGINEERS: LONDON STUDENTS’ 
in Holland and Western Germany. 
. W. Joyce, 14, Moresby-avenue, 








Inst. OF 
SEoTIon.—Summer meeti 
Particulars from Mr. R. 
Tolworth, Surbiton. 








Otympi1a Exuisition.—We have been informed by F. W. 
Bridges and Sons, Ltd., organisers of the forthcoming Shipping, 
Engineering, and Machinery Exhibition, that information has 
been received from the Commissioners of Customs and Excise 
that they are prepared to allow the temporary importation of 
dutiable goods for exhibition on deposit of the duty chargeable 
with a view to its subsequent refund on the re-exportation of 
the goods on the distinct understanding that the goods are 
imported solely for the ane ag of exhibition at the Shipping, 
Engineering, and Machinery Exhibition, and for no other 
a gt subject to certain conditions laid down by the Custom 

ouse. 
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PUBLIC NOTICES. 





Bir yeh Class II. 


(MALE or FEMALE) Rta ran 
0 Roya 


for the 
Arsenal, Woolwich, 8. . 3 18. Canaiintes 








mediate Examination. Age 21 
(Service in His Majesty’s Forces may be deducted.) 
Post is pensionable, subject to probation not exceed- 
ing 2 years to ex-Service candidates. 
Commencing "salary (including bonus)—males £172, 
females £147.—Application form from SECRETARY, 
qpeve address, to be returned not later than = 
July. 





oyal Indian Marine. 

mtaiateest 5“ E OF ENGINEER 
FFICERS. 

The Gecratexy of State -" Pony pro- 


appoint TWO UR¢ gaara 
3 n 





Trade 1st or 2nd 
Class Engineer’s Certificate of Competenen. 

Further details and forms of application may be 
obtained from the SECRETARY, Military Depart- 
ment, India Office, London, 8.W.1. The form should 

returned as soon as possible before the 1st August, 
1933. All communications should be marked ‘‘ Royal 
Indian Marine Recruitment.’’ 

India Office, 


June, 1933. 689 





‘['emporary Civil Engi- 
NEERING ASSISTANT (Grade 
REQUIRED for Directorate of 
War Office. Candidates must 
have a eral all-round knowledge of 
Electrical and Mechanical Engineering 
(excluding Structural Steelwork). An 
intimate knowledge of Heavy Oil Engines and their 
Lay-out is particularly requisite. Candidates should 
preferably be A.M.I. Mech. E., and would not be 
eligible for subsequent appointment on a pensionable 
basis without this qualification. Candidates must be 
under 35; but ex-Service candidates may Cay 
from actual age period of service in H.M. Forces. 
Salary, £270 15s., rising by annual increments for 
approved service to £365 128. a year. This salary is 
subject to review. 
The successful candidate would enter on a tem- 
porary basis, but, if found suitable, would be con 
—— aa established (pensionable) appointment 


after wg 
Application to be made not later than 12th July 
on form to be obtained from the UNDER-SECRETARY 


OF STATE (C: 5.), The War Office, London, 8.W mm 


II.) 
Works, 





he Government of the 
UNITED _ PROVINCES, India, 
APPLICATIONS for an 
APPOINTMENT as ME AL 
ENGINEER for WATERWORKS. Appli- 
cants, who must not be over 35 years of 
age on the ist ber, 1933, must (1) 
have undergone a regular in 
as 8 Mechanical Engineer ; 
t hi he yea ~~ of the ‘nstitution 
empting examina- 
‘oad (3), nee, had 


eering works, 
specications: 








at Mechanical Engineers (or 

tion accepted by that Tnstitution) : 
at least five years’ ex 3 
in the direction or = 
embracing practical ay in 
boilers, engines, pumping plant, &c. 
8.—Agreement for three years in first instance, 
with possibility of extension. Monthly pay according 
to age, qualifications and experience ranging from a 
Rs. 660 at age 27 years to a maximum 
Maximum of scale Rs. 1000. In 
addition, on officer of non-Asiatic domicile sterling 

overseas of £30 a month meagre t and free 
passage to “India and return. con- 

cessions if service extended. Provident Fund. 

Forms of application and further — mer 

y postcard) from the HIG 
IA, eral Suamiend: 
India House, Aldwych, London, W.C.2. Application 
forms, when completed, must reach Allahabad, India, 

not later than the 31st saly, 1933. 636 








Heziet -Watt College, Edin- 


BURGH, 
(Affiliated with the University 8 Reiabered. ) 
MECHANICAL eae 1-4 PR Bm A. R. Hornez, 
B.E., B.8O., M.I. mRCe, E., A.M.I.C.E. 
ELECTRICAL Bamsuunine—Phorssson M. G. Say, 


PH.D., M.80., A.M.I.E.E. 
FULL TIME DAY DIPLOMA COURSES 
leadi professional recognition. 
DAY COLLEGE ENTRANCE SCHOLARSHIPS 


Three Scholarships tenable for a Diploma or Degree 
Course, are offered to students from Secondary and 
Higher Grade Schools. paaee holarships are also 
offered to students from Even or Saturday Classes. 
These Scholarships cover Mow culation Fees, Class Fees. 
Books and I ne grant of Five Pounds. 
Day Session t 
Full particulars from the College. 
J. CAM ERON | SMAIL, Principal. 
691 





[ihe Maldens and Coombe 


URBAN DISTRICT COUNCIL. 

SEWAGE DISPOSAL WORKS ENGINE DRIVER. 
APPLICATIONS are INVITED for the POST of 
ENGINE DRIVER at the —* Works at a wage of 

£3 10s. Od. per week of 7 
A month’s notice on either side to terminate the 

engagemen 
Applicants must have had previous experience as an 

Engine Driver, and pref will be given to those 
wa mechanical knowledge and used to Diesel Oil 


nes. 
The post is an established one eg the Png 





(J. D. W. BALL.) 


(A. J. CRADDICK.) 





Che Engineer 


—~>——— 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 


——-—— 


The Port of Havre—No. IV. 


Battersea Power Station—Boiler Control 
Equipment. . 64s) 


Re-Lining Curves by Offsets. . 64s) 
British Aircraft. 


Rabbling for Multiple Hearth 


Furnaces. 
Adjustable Screw Pile Groynes. @. 66) 
The Rise Carr Rolling Mills. ¢v. 62) 


The Metallurgist. 


(P. 642) 
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PUBLIC NOTICES. 


PUBLIC NOTICES. 


A 





j orthampton Polytechnic 


INSTITUT: 
8ST. JOHN- ts a! LONDO E.C 
FULL-TIME COURSES in ENGINEERING 
provided as foulowe 
ME HANICAL, 


IVIL, 
AERONAUTICAL, 
ELECTRICA 
ELECTRICAL: COMMUNICATION. 
Courses extend over four years and include twu 
periods, each of five months, in industrial employment, 
The Polytechnic is an ee of the eget 
of London, and courses to 
(Engineering) 


Matriculated Students for" ‘the B.Se. 
Degree 
EXAMINATION, Wednesday and 


of & University 
ENTRANCE 
Thursday, NNaly 12th and 13th, 1933. 
For prospectus apply to THE PRINCIPAL. 


are 





JV arwickshire County Council. 


RUGBY COLLEGE OF TECHNOLOGY 
AND ARTS. 

A HEAD of the MECHANICAL ENGINEERING 
DEPARTMENT is REQUIRED for September Ist 
next at Burnham (Technical) Scale rate, plus £50. 
Applications forms and further particulars may 
obtained by sending a stamp ressed envelope 
to the undersigned, by whom applications should be 
received as soon as —- 


. I. KITCHEN, 
Princip Af and Organiser of 
Further Education in Rugby. 
61, Clifton-road, 
Rugby, 690 





Superannuation Scheme and is subject 
respect thereof. 

bn successful candidate will also be required to 
pass a medical examination 

Aprisoations, stating age (which must not exceed 
45 years) and ex an by noe 
of two recent testimonials, to be ivered th 
undersigned not later than Sa uke sth Saly. 1933, 
endorsed ‘‘ Engine Driver.’ 

Canvassing in ony om will disqualify. 

8 WM. JOHNSO. 


iN, 
Clerk of the Council. 





be - Offices, 
New Malden, Surrey, 


d June, 1933. 692 





SITUATIONS OPEN. 


MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY. 


Principal : 
B. MOUAT JONES, D.S.O., M.A. (Oxford). 





University of Manchester. 
(FACULTY OF TECHNOLOGY). 


DEGREE COURSES EN TECHNOLOGY 
The PROSPECTUS gives PARTICULARS of the 


Se. Tech., M.Sc. -D.), 

in = Faculty of Technology, in. the 
following Departments :— 
MECHANICAL ENGINEERIN 


qa. 
Speers Dempster Smith, M.B.E., M.Sc. Tech., 


. .E.) 
ELECTRICAL ENGINEE 
r —- Hollingworth, 
A.C, 2. I., M.LE.E.) 
MUNICIPAL ENGINEERING. 
(G. 8. Solna D.Sc. Eng., A.M. sa C.E., A.M. 
an. 


& Gy. E., F. 
APPLIED CHEMISTRY, i including — oe 
hno 
Fermentation Processes ti (including non 
Electro-Chemistry, a y, Colouring 
Lege Pessaem. oat Fuels. 
(Professo: Ph.D., F.R.S.) 
TEXTILE GuEMISTRY (B Bleaching. Dyeing, Printing 
and Fi anufacture). 
f_., Sealed, M.Sc. to. F.T.L) 
E TECHNOLOGY. 
(Professor W. E. Morton, M.Sc. Tech., F.T.1.) 


B 
W. Bo McKay, M.I. Struct. E., M.R. San. 1.) 
INDUSTRIAL ADMINISTRA TION (Post-Graduate 


Course 
(K. G. Penelon, M.A., Ph.D.) 


Pre will be forwarded free on application to 
the REGISTRAR, College of Technology, meen te 


M.A., D.Se., 























VACANCY for a CHIEF PURCHASING OFFICER 

occurs in the Buying Department of an organisa- 
tion purchasing stores on an extensive scale for 
passenger transport, electricity and other ot 
takings. Applicants must have technica] and co. 
mercial experience, with organising ability, 


thorough knowl of commodity markets.—Box 77, 
Electrical b -» 13/16, Fisher-street, London, 
W.C.1 675 a 





SITUATIONS OPEN. 


ANTED, ASSISTANT MANAGER for Marine 
Engine Work, ears. 8 Construction and Repairs. 





' Age not over 35 years. tate pining and experience 
in full,—Address, A ae Porteous and 
Co., Advertising pity ng Glasgo' P3698 a 


PUBLIC NOTICES. 


‘Yommissioners of Northern 
LIGHTHOUSES. 

GNAL, CAITHNESS-SHIRE. 
G SIGNAL, a 
The mmissioners invite RS the 
RENEWAL of the FOG SIGNAL. INSTALLATIONS 
at Stroma and Buchanness Lighth 

Drawings and speci ions may y be, ue at the 
office of Mr. D. A. Stevenson, M. Inst. Engineer 
to the Board, 84, George-street, Talabareh. from 
whom copies of the schedule of measurement may~be 
obtained on depositing £2 2s. for each contract, 
a will be returned on receipt of a bona fide 
‘ender. 


Offers in sealed envelopes, marked on_ outside 
“* Tenders for Stroma and Buchanness Fog Signals,” 
to be lodged with the entomignes ag later than 
10 a.m. on Monday, the 17th July, 1 

The Commissioners do not bind dusmentives to accept 
the lowest or any offer. 
J. GLENCORSE WAKELIN, 
Secretar 





y. 
84, George-s' 
Edinburgh. Seth June, 1933. 705 





SITUATIONS OPEN. 


COPIES or Seemmeemnana, NOT ORIGINALS, UNLESS 
PECIFICALLY REQUESTED. 


TO mere x UNDER BOX a IN 








Biled. upon receipt of notifications from the Adver- 
tisers. These notices (limited to one line) will be free 
of charge and co-operation is asked for. 


XPERT SALESMAN REQUIRED with Engineer- 
ing knowledge and actual technical experience 
dealing with Furnace and Heating Installations. 
State experience and wp ae: expected.—Address, P3713, 
The Engineer Office P3713 A 


IRM of CHEMICAL MANUFACTURERS REQUIRE 

a FUEL TECHNOLOGIST, with varied prac- 

tical experience of Gas and Oil Heating.—Applicants, 

preferably University trained, should state age, 

training, experience, etc., to Reference 10, Box = — 
The Engineer Office. 


AA ACHINERY.—An Expert SALESMAN 
i ORGANISER REQUIRED; must have thor- 
ough knowledge and wide experience.—Address, 
P3735, The Engineer Office. P3735 a 











and 





ATEFIXER REQUIRED for Machining and Fitting 

in Medium, Heavy, and Light Mechanical and 
Electrical Engineering. “Applicants should give full 
particulars of age, education, experience, and salary 
required.—Address, 704, The Engineer Office. 7044 


Post You ane Sechsine How. Hed be Advesttesd tn 

this Column, b but do not Lose the Opportunity of 
Bringing Your Requirements ty all those who 
would be interested and could ote you. An 
Advertisement 2 the “‘ Situations Wanted ” Column 
would be seen all Leading Engineering Concerns, 
for a cost of Four Lines 48.; 1s. for each Additional 

Line. There is no better way of covering so large a 
field for such a smal! 








ANTED, STEEL WORKS DRAUGHTSMAN for 

Sheffield Steel Works. Give full particulars of 

any work specialised in during past few years.— 
Address, 707, The Engineer Office. 707 A 


— DRAUGHTSMAN, to Take Charge of Draw- 
ing Office in London pn with 25 to 35 em- 
emer Must be good disciplinarian and essentially 
common-sense, practical man, with broad workshop 
and design eg on accurate medium-s 
Electro-mechanical Work. 

Applications will de treated in full confidence, 
and should state details of training and experience, 
if member of trade society and salary req a 

Address, P3732, The Engineer Office. P3732 a 


RAUGHTSMAN REQUIRED by London Firm, 

young man preferred, with experience Water- 

works Equipment, if possible.—Address, stating age, 
experience, salary, P3727, The Engineer Office. 
P3727 a 

ee DRAUGHTSMAN, Able to Take Charge. 

Must be as ah all branches. Permanent 











position to first-class Locality, North of 
England.— Address, with “fall particulars as to age, 
Ofiee and salary required, 699, The core 

A 





ANTED, Good HEAD FOREMAN for Large 
Structural Works; must be well experienced 

in all classes of Building and Bridge Work, and 
capable of producing same quickly, efficiently and 
cheaply ; must be well up in modern methods, 
piecework prices, and able to handle men to get 
maximum output. State age, experience, and salary 


required. 
Address, 706, The Engineer Office. 706 A 





SITUATIONS WANTED, Page 2. 
AUCTIONS, Page 54. 

FOR SALE, Pages 4 and 54, 
MANUFACTURES, Page 2. 
AGENCIES, Page 2. 
PARTNERSHIPS, Page 2. 
MACHINERY, &., WANTED, Page 54. 
PATENTS, Page 2. 
MISCELLANEOUS, Page 2. 
AGENCIES, Page 2. 


BUSINESSES and PREMISES 
(For Sale, &c.), Page 54. 


EDUCATIONAL, Page 2. 
WORK WANTED, Page 54. 


For Advertisement Rates see 





First Column Overleaf. 
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A ; 
Ohe Engineer NOW COMPLETE IN SEVEN VOLUMES. ONAL, 
EE UE MED. 
AUTOMOBILE ENGINEERING || Evite Simidy 1 Ea, 
e ° ‘ . . ec. E, 
Annual Subscription Rates Edited by H. KERR THOMAS, MI.Mech.E., assisted by 15 Experts. de Ena nah agg this book | 
(including postal charges). HIS authoritative series of practical handbooks deals with every branch of || invaluable. " 
T automobile engineering. It is a comprehensive guide and reference that is ap ehh te eeelete contents and order form on 
Le prix de l’abonnement est accepté en indispensable to everyone concerned with the sub from an instructional CONSTRUCTION & CONTRACTS, 
livres sterling, ou dans la monnaie du pays or practical point of view. : 70, Weperimstreet, sondon. & 8.W.1. a 
oe 


d’origine au cours du change au moment 
commande, 

Die Bezugsgebiihren sind zahlbar in Pfund- 
sterling oder in der Landesw&hrung des 
Bestellers, umgereehnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 

Serén aceptados los abonos en moneda 
esterlina o su ip Sptiereser calculado en la 


moneda del pais de origen al cambio efectivo 
@ la fecha de ponéree el pedido. 

BRITISH ISLES £3 5 0 

CANADA.. £3 3 O Thick Paper Ed. 


£218 6 Thin Paper Ed. 


7 6 Thick gt Ed. 

3 © Thin Paper Ed. 

Central News Agency. All Branches 

CaPE Town: m. Dawson and 
Sons, Ltd., 29-31, Long-street 
(Box 489) 

JOHANNESBURG: C. Juta and Co. 

BUENOS AIRES: Mitchell’s Book 
Store, 576, Cangallo 


Gordon and ol (Australasia), 


Ltd. All Bran 
MELBOURNE : ten 
Mullens, Elizabeth-street 


E. a. 1864, 


Bevteeraes oer ia i. Smith and Son, 
78-80, Rue du Marché-aux- 


ABROAD £3 
(except Canada) £3 


AFRICA 


ARGENTINE .. 


AUSTRALIA .. 


and 


BELGIUM : 


Herbes 
American News Company, Ltd. All 
Branches 
MONTREAL: Gordon and Gotcl 
Ltd., 334, Notre Dame-street, w 


TORONTO : ‘Wm. Dawson Subscrip- 
ibe Service, Ltd., 70, King-street 


me Gordon and Gotch, 
Ltd. ., 81, Queen-street West 

Coxemne: : Wijayartna and Co. 

| Kone; Kelly and Walsh, 


SHANGHAI: Kelly and Walsh, Ltd, 


Teknisk Presse Bureau, Ourdgade 
34, Copenhagen 


CANADA .. 


CEYLON .. 
CHINA 


* 


DENMARK 


EGYPT 


FINLAND et : Akademiska Bok- 


dein, Alexandersgatan, 7 


PaRis: Boyveau and Chevillet, Rue 
Panta: 1 sLibrare Berge -Leverault, 
t-Levera’ 
Paes, “Bld. St. 
Panis : Free gy 8, 37, Av. de 


Paris: Dunod, 92, Rue Bonaparte 
Pakis: W. H. Smith and Son, 248, 
Rue de Rivoli 


BERLIN, N.W.7: 
Buchhandlung, Dorotheenstr. 38 

B - LICHTERFELDE WEST: 
A Hermanns, Dahlemer Strasse, 


Leipzig: K. W. Hiersemann, 
eee te 


FRANCE .. 


GERMANY oh et 


HOLLAND Boek- 
Techn. Boekhandel, 
“ Plan C, eee 4 
Sonniine Thacker and Co., Ltd. 
CALCUTTA : Thacker Sein and Co- 
MILAN : Ulrico Hoepli 
RoME: Maglioni and 


Rome Fratelli Treves, 
Umberto 1,174 
Sous: Fratelli 
Rosenberg and Sellier, v. 
Red Vittoria 18, their 
Branches at Naples and Rome 
ay - ean Educational Supply 


. 


ROTTERDAM 
ee handel, N. ordbinak 60 
OTTERDAM 


INDIA 


ITALY 
Strini, 307, 


Corso 


JAMAICA.. 


JAPAN 
NEW ZEALAN D 


MaruzenCo. All Branches 
AUCKLAND : Whitcombe and 


Tombs, Ltd. 
Gordon & Gotch, Ltd. All Branches 
Napier: J. Wilson Craig and Co. 


RUSSIA LENINGRAD : Meshdunarodnaja 
Kniga, Prospect Volodareky, 538A 
Moscow: Kuznetski M: 


STRAITS SETTLEMENTS—Sinaaporz : = and 
Walsh, Ltd. 


> 


SWEDEN.. Sogemeen: A/B ber ns ay 
ournal-expedition ‘kholm 
StockHoim: A/B 6. E. Fri 
Kungl., Hofbokhandel, Freds- 
gatan, 2 
SWITZERLAND ZurIcH: Rosa Leibowicz, 4, 
Ankerstr. 
UNITED STATES International News Co., 131, 
OF AMERICA Varick-street, New York, N.Y., 
and all Bran: ches 


VOL I.—Thermodynamics—Fuel = ge 
Petrol Engine Theory—Meehanics, etc. 

VOL. Il.— Inertia Stresses —Garburettors _ 
Engine Cooling—Valves, ete. 

VOL. UII.—Crankcases—Steering Gear—Axles— 
Clutches, 


Price : 





Vols. I-VI, 7s. Gd. net each. Vol. VII, 2s. Gd. net. 
SIR ISAAC PITMAN & SONS, LTD., PARKER ST., KINGSWAY, LONDON, W.c. 


VOL. IV. ey Six-W heelers—Lubrication— 


: VOL. V. Beat” ne Engines — Engine Lay-out. 
VOL, VI.—Chassis Lay-out—Gearbox Design 


—Brake Design. 
VOL. VII.—Ignition, Starting and Lighting. 





CORRESPONDENCE CouRsxs 


of Preparation for the EXAMINATIONS of the 
Inst, oF gy Inst. OF MECHANICA, 
ENas., RECT UAFION. &C., ani 


Mr. TRECGR % W. PHILLIPS, 


CR. AML. Struct, E., 








eRee rRSaAn “Chartered Civi 1 Engi 
meer, &c. 
Prospectus and full we 





SITUATIONS WANTED. 


B Se. (Eng.), Past Stud. Inst. ©.E. (26), Three 
e years’ experience, Sewers and ‘* Underground ” 
construction and design.—Address, P3737, tM pe 
neer ce. P37 








HARTERED MECHANICAL ENGINEER (31), 

/ with wide exp. civil, elect., struct., and building 
work, estimating, design, installation, sales, recently 
returned from India, REQUIRES POST as Branch 
Manager, Representative, Installation Engineer. 
Accept reasonable salary.—Address, P3724, Fol — 
neer Office. P3724 B 


SITUATIONS WANTED (continued). 





iy 





Mech. Eng. yrs. shops, 4 yrs. D.O., competent 
tracer, all round mechanical and motor, —780, Ports- 
down- road, |, Maida Vale, W 722 B 


AUGHTSMAN (25), College Education, DESIRES 
SITUATION with scope for high capabilities ; ‘ 


particulars on a to :— 
86, Dare Srreer, LIVERPOOL, 
Lonpon Orvice :—65, CHANCERY Lanz, W.C.2. 


AMbITIOUS ENGINEERS WANTED 





6 yrs. D.O. exp. mech. struc. —_. Handling 
vinnie. &c. Very intimate with carbonisation | to apply for our free 250-page Hand-book. 
Details willingly supplied.—Address, 
Parle’ The Engineer Office. P3716 B Gives details of A.M.I. Mech. E., LEE. 
RAUGHTSMAN (26), REQUIRES POST, London | A.M.LA.E., G.P.O., etc., Exams., outlines 
pref. Higher and ‘Lower National Certificate in | latest Courses in Mech., Elec., Motor, Radio 


and Aero. Engineering, and shows clearly 
where first-class vacancies occur each year. 





IVIL ENGR. (Young), B.Sc., Assoc. M. Inst. C.E., 

SEEKS ENGAGEMENT with either Contractors 
or Consultants in R. Concrete or Steel ee Es _ 
Address, P3729, The Engineer Office. 3729 B 





NGINEER, 26, Not Disengaged, Who has had 
continuous and extensive managerial expe- 
rience since 1920, in several well-known engineer- 
ing companies as consultant on production 
methods and cost rednotions. including a long 
period as works r concern 
DESIRES CHANGE, and would consider 
Managerial Post, where scope for sound experi- 
ence, initiative and energy is available. 
Address, P3718, The Engineer Office. 





P3718 B 





cee 39, Ist B.O.T. Cert, 14 Yrs. Sea, and 


ECHANIC (26), 10 Yrs., 
p app. with Messrs. Smith, Major and Stevens, 
Ltd. (The Bxpeces Lift Co.), SEEKS SIT. as Charge- 
hand. Exp. lifts and gen. eng. Up-to-date machine- 
sh., fitting-sh., and tool-room practice on mass pro- 
duction work.—G. HARDY, The Gardens, Hoveton 
Hall, Norwich. P3723 B 





PARTNERSHIPS. 


Including Indentured 


Send P.C. for FREE Hand-book immedi. 
ately to 


BRITISH INSTITUTE 
OF ENGINEERING TECHNOLOGY, 
22, Shakespeare House, 29, Oxford St., W. 1. 


604 8 





A* & OPPORTUNITY OCCURS for a CHARTERED 
ENGINEER to JOIN FORCES with a CON- 
SULTING ENGINEER. QUALIFICATIONS :—General 
mechanical and electrical experience, especially of the 
Engineering Services of Institutions, including the 
preparation of schemes, specifications, drawings and 
reports; the supervision of contracts and general 
office routine. The command of a small amount of 





The Engineer Office. P3739 B 





F the Man You are Seeking i 
Advertising in “this Column. a Small Announce- 
ment in the ‘* Situations Open ’* Column will Quickly 
and Economically Prod Right Selection of 
Applicants, at the same time Eliminating Waste of 
Effort, Waste of Time, and Waste of Opportunity. 
The charge is Four Lines or under 4s., each Additional 
Line 1s.; Box Number 6d. extra, which includes 
despatch ‘of all replies. B 


ss not Amongst those 





oo — 

ech. E., A.M.C T. Exams., 
tion ma 6 years’ “designing experience, including con- 
sulting engineer’s work and running and maintenance, 
&c., on English railway in S. America. Would prefer 


(27), 
‘4 


Single, A.M.I. 
years’ construc- 





Research Position in any capacity.—Address, P3721, 
The Engineer Office. P3721 B 
ECHANICAL ENGINEER, Age 30, 5 Yrs.” App 


i experience planning, maintenance, 
erection construction ; 4} yrs. East, SEEKS SITUA- 
TION, England or abroad.—Address, P3738, bs Engi- 
neer Office. 738 B 


M* 


firm, DESIRES POSITION ABROAD, various experi- 





CHANICAL ENGINEER, Public School, 26, 
single, at present employed by large engineering 


‘shop exp., refrig. and oil fuel exp., mas 

DESIRES POST, Maintenance’ or similar Address, | Giice,  “c*irable.—Address, P3726 The Engineer 
P3731, The Engineer Office. P3731 B 

ENTLEMAN, Age 33, Eager{ for savenemnes CIES 
G SEEKS CHANGE. Fully qualified ech. AGEN 53 
draughtsman, sound technical training, part-t time 
lecturer. Past six years engaged on works confidential GENTS WANTED, SPARE-TIME. No Samples or 
matters. Remarkable personality.—Address, P3739, travelling. Good commission, salary commenc- 


! Territory. 





ing £5 a week immediately on proof ‘of S64 —Write, 
Box 615, at Horncastles, 103, Cheapside, E.C “ 
37 14 vb 





NGINEER, with Sound Connection Amongst 

collieries, factories, and steam users, DESIRES 
SOLE AGENCY on commission basis. District, 
Yorkshire West Riding, Nottinghamshire, and Derby- 
shire.—Address, P3715, The Engineer Office. P3715 D 





| rape ack MECHANICAL ENGINEER, 
M.1.C.E M.LM.E., DESIRES LONDON 

AGENCY for good Provincial Firm.—‘‘ AGENCY,’ 

53, Victoria-street. Westminster, 8.W.1 P3734 p 


FIVE FIRST PLACES 


POPP OCC Cee eee eres eeee eee ester eeeeesseeeeeseeeeeessseey 


A REMARKABLE ACHIEVEMENT. 
At the December, 1932, Associate Foie i Pot mae 
Examination of the Ro pers Ae Aeronautical Socie 
: Students of Th The Ti ained FIVE FI. : 
: PLACES in their respectioe subjects and yd : 
: FIRST PLACE in thc whole Examination : 


. 
OTRO OOOO Ree eee eeeneeeeeeeee 





The T.I.G.B. Correspondence Courses are 
compiled by highly qualified educationists and 
specialists in engineering, many of whom are 
recognised throughout the world as authorities 
in their respective spheres; in the Exam- 
inations of over 20 Professional and other 
Institutions held in 1932, T.1.G.B. Students 
the RECORD PASS PERCENTAGE 
OF 97%. The T.1.G.B. Guarantees Training 
until Successful. 

Write , to-day for “‘ The Engineer's Guide to 
— 144 — Free — containing the 


See e eee eneerenenes 





ONDON AGENT—Technical—Has OPENING to 
Represent re Engineering Firm handling 
Government, mun © supply require- 


unici and electri 
monte. —Address, NEWALL'S, 80, Bark-place, London, 
W.2 P3682 D 





CARD IS AY IA AND BALTIC Bg —An Expe- 

rien will be leaving 
shortly oy an Extensive Commercial ‘Tour of the above 
British Engineering Firms desiring 
REPRESENTATION please communicate. — Address, 
P3725, The Engineer Office, P3725 Db 





mora —. eo engineering a wae and 

the lest le to engineer ualificatione, 

inludin “AM. Tat Of, AML Mech E 
t. E., Fain ‘B.Sc. (Eng. bes ete. 

~— TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 

76, Temple Bar House, London, E.C. 4 


(Founded 1917. 19,000 Successes.) 








B.Sc., specialist in theory and design of struc- 


tures (also research), with 10 years’ unbroken experi- 


ence, SEEKS RESPONSIBLE PO IST, home or 
abroad ; knowledge of French.—Address, P3736, 
Engineer Office. P3736 B 





io MAN, 20, REQUIRES POSITION in Engi- 
neer’s; Maths., geometry, mechanics, physics, 
book-keeping, typing, costing, studying drawing at 
polytechnic ; willing to go anywhere for suitable 
position.—F., 99, Hillcrest-rd., Romford, — ae 

B_ 





TESEL a DELUGE TEN SY.. Jon. Ro 

employed North of En d, ESIRES 
CHANG ‘Phoronghly capable, both theoretically and 
practically. To firm desiring progress I can pull more 
than my rey —s EN., c/o LL., Ltd., 188, i 
gate-street, E. 





AUGHTSMAN, General Engineering, Floating 
pneumatic grain elevators, steel buildings, 
power stations, railway way and works, speak 
write Spanish. Go anywhere. Moderate 7 
Address, P3655, The Engineer Office. P365. 





RAUGHTSMAN (35), ” Experienced in Air Con 
ditioning on some London’s largest theatres, 





PRESSURE VESSELS. 


a he ge bg in Substitution of 
tings ed-plates, Stator Shells, Crank Cases, 
Engine Frames, pn Cases. Steel | —— 9 
TEEL BARREL Weldings Manufactured by Special 
Processes. finest quality and finish, increased 
strength, reduced weight, lower costs. Steel Barrel 


EL BARREL. Welded Registered 
designs D and DD. Road Wagon Tanks in Stay- 
fluids. Steel 


brite, Aluminium and Steel for ‘all 

GTEEL BARREL» Welded Tanks for Storage in all 
trades. Open, rectangular, and cylindrical. Under- 

gronnd Tanks from stock. Quotations by return. 

teel Barrel. 


TEEL BARREL for all Metal Structures, Flues, 
Ducts, Chimneys, Air Receivers, Calorifiers, 
Boilers, Pans, Tar Stitls. Steel Barrel. 


QTeat BARREL for Pressure Vessels and Con- 
tainers in all metals. Barrels, Drums, Kegs 
Buoys, Reservoirs, S . d Shells, pa 


HE viaaee BARREL CO. (OF UXBRIDGE), 
Ltd. orks: Uxbridge, rer Tele- 
phones : Uxbrid dge 251, Telegrams 








hotels and public buildings. Excellent references.— 
Address, P3719, The Engineer Office. P3719 B 


252 
Barrels, Uxbridge. 








Entered as Sate ag matter at the Post 
Office, New York, N.Y., December 12th, 
1896, under the Act of’ March 3rd, 1878 
(Section 397, P.L. & R.). 


6 «* READING Cases, to hold two copies of THE 
ENGINEER, ¢loth sides and leather backs, can now be 
re at 48. 9d. each, 5s. 3d. post free. 





“THE METALLURGIST.” 


This Supplement, which deals with the Science and 
Practice 0: etallurgy both non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next due August 25th, 


ADVERTISEMENTS. 


The charge for Classified A Aavectiooments is 1/- per 
line up to one inch—minim 4/-; those occupy- 
ing oue inch or more at the rai tone of 12/- q 3 inch. Orders 

be accompanied by rates for 
Displayed Aavertisemente will be e forwarded Ag applica- 


Classified Advertisemen inserted 
~ 3 delivered before TWO o’clock on Wednesday 


afternoon. 

Letters relating to the Advertisement and the Publishing 
Depdrtment ent of ae the reper are to be addressed to the 
Publisher, letters are to be addressed to the 


Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directory, which is published in the interests 
of advertisers in THE ENGINEER, ma: = . Sena 
free of charge on application to the Pub) 





ror Address, 28, Bonen ctroct, Sirent. London, as 





& 


Ni 


aN 


7 


AAW 








London.” Tel., Central resee iin lines). 





A typical interior on the Morden Factory Estate. 


MORDEN FACTORY ESTATE LTD. 


LONDON'S THRIVING INDUSTRIAL CENTRE. 
Estate Office: MORDEN ROAD, S. WIMBLEDON, S.W.19. LiBerty 2913. 


Morden Factory Estate is 
situated within }$ mile of four 
railway stations and is less 
than 25 minutes from the 
Bank of England by Tube. 
Ample labour of all classes is 
available in the vicinity. The 
developers are prepared to 
erect ground-floor factories to 
special requirements either for 
sale or letting on the most 
attractive terms. Sites of 
4 acre upwards are procurable 
with frontages to concrete 
roads. All services laid. 


Illustrated Brochure from 





ence and apprenticeship.—Address, P3717, nee Engi- MANUFACTURES. P. ATENTS. 
neer Office. 17 B 
TRUCTURAL ENGINEER, DRAUGHTSMAN (38), WELDINGS, TANKS AND A, MATEMEN, B.Sc, Specialist. gar plente Covering 


tions, Eroneration of Working Drawings, Advice upon 
Comm: | Exploitat 


tation.—First Avenue House, High 
Holborn, Ww.c, 558 


1 (Holborn 8950). H 





DVICE HANDBOOK” and Consultations on 
Pai Trade Free.—KING 


tents and arks 
PATENT AGENCY, Ltd. (B. T. KING, Regd. Patent 
Agent, G.B., » UR. and Can. ), 1464, Queen Victoria- 
street, E.C.4, 47 years’ "Phone : Lemmas a 





an PATENT 374,994, Relating to New 

od for poarburetting the Fuel 

Oil a. available FOR SALE or 
nable terms. —Address inquiries, 
PATENT "AGENCY, Ltd., 146a, ueen 

Victoria-street, London, or Bb. THULIN, 

wyer-avenue, Chicago, Lilinois. 





No. 


TS PROPRIETOR of BRITISH PATENT i 
“4 


November Ist, 1928, aration 
** Method Maki Forgings,’” is DE 
ENTERING into A Sten ‘tas er vet $ 
LICENCE or OTHERWISE on reasonable terms for 
the purpose of poe at the above patent and ensur- 
ing ite practical working in Great Britain.— 
Inquiries B. SINGER, Steger Building, Culee, 
Tilinols. H 





HE PROPRIETORS of BRITISH LETTERS 
PATENT, No. 317,448, for an invention entitled 
“* Sewing Machine, ”” is DESIROUS of ENT ERING 
into ARRANGEMENTS with manufacturers by way 
of Licence or otherwise on reasonable terms, for 
EXPLOITING the INVENTION and ensuring its 


full development and practical working in this 
country.—In parties who desire further par- 
BOWE should apply to GEORGE SHAW, 


WKER and FOLKES, 35, Temple-row, Birming- 





Di8.5 Nee ee of BRITISH PATENT No. 
. dated 28th June, 1929, relating to a 
are DESIROUS of ENTERING into 

iomik NTS by way of a LICENCE or other- 

sé On reasonable terms for the purpose of EXPLOIT- 

ING the above patent and ensuring practical work- 

ing in Great Britain.—All enquiries to be addressed to 

B.. SINGER, Steger Building, Chicago, Tiel, 

b 





HE PROPRIETOR of BRITISH PATENT No. 
0,887, ** Improvements in or relating to 
Trucks or the like,’ is DESIROUS of ENTE RING 
into NEGOTIATIONS with interested parties i the 
GRANTING of LICENCES thereunder on reasonable 
terms or for the SALE of = PATENT outers BE 
Communications please a Messrs. 
ERCE ER, Chartered Patent Agents. 


POLLAK an 
20-23, Holborn, London, E 








MISCELLANEOUS. 
vanes 


BA oF Need wo (Retired) a ee, 
Me ded or esta 


blished Private Crabentes with | DueectoRsAtES. 
Proofs available of investments of £1,250,000 made by 
cli oo —Write, Box 1392, Pool’s, 180, Fleat-atreet, 
E.C.4, 





For continuation of Small Advertise- 














ments see page 4. 
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DREDGING PLANT 


UP TO THE LARGEST DIMENSIONS AND CAPABILITIES. 


Bow and Stern Well Centre and Side Ladder Bucket, Barge-Loading and Hopper Dredgers, 
Suction Dredgers, Cutter Dredgers, Trailing Dredgers, Reclamation Dredgers, Grab 
Dredgers, Hydraulic and Mechanical Agitators, Discharge Pipes and Pontoons, Hopper 
Barges, Sewage Steamers, Caissons, Tugs. Ferries, Paddle and Screw Steamers. 
Delivered Complete or Shipped in Sections. Spare Gear and Renewals Supplied to existing Plant. 


FERGUSON BROTHERS port cLascow). Lo. 


Shipbuilders and Engineers, 


PORT GLASGOW. | oypon orrice: 

Telegraphic Address; DREDGER, PORT GLASGOW. 6, BLOOMSBURY SQU 
War Office List. ARE 
On Admiralty List and War ce HO RN, LO N, W.C.1 


— a GRAND PRIZE, LONDON EXHIBITION, 1908. yisceame: Yanpyir. 
GOLD. MEDAL, JAPAN - BRITISH » 1912.  WESTCENT, LONDON. 


Double Side Ladder Barge Loading Bucket Dredger “Bulldog.” 
eoece0o00o0000000 HERBERT ecoooooooQgooo0N0 W. G. BAG NALL, L° 
STAFFORD. 


PROTECT YOUR OPERATORS. — £/viLDERs OF LocoMonives 



































Superior 
Castings 





BUILDERS OF LOCOMOTIVES 


br hing from 3 to 50 tons, for any gai 
ghest-class Workmanship and Materials. 





HENRY WALLWORK, & CO., Ltd, MANCHESTER HE addition of 1% of “ Dibactol” to cutting oils, ae 
cutting compounds and paraffin, used on machine Leiadibinteis ~~ “< “speeaeaes 





tools, kills all harmful bacteria and protects the PERSEUS SFE ens ONS. 


operators against infection. 








MEANS EFFICIENCY 
British Ropeway 


N our own works the wonderful efficiency of ‘ Dibactol”’ 








Engineering CoLltd i dhesehonieana . spare 
ss y the following figures of cases of sepsis which 
14-18, High Holborn. W.C. occurred during the last four nat r OIL & PETROL ENGINES 
Telephone HOLBORN, 0735 SIZES:1% To 540 B.H.P 
Se ee 1929 1930 1931 1932 
LONDON: 75b, QUEEN VICTORIA ST.,E.C4. 
21 20 5 4 Works: YEOVIL,ENGLAND. 








‘‘Dibactol’’ was first introduced into our shops in April, 1930, 
and since that date we have not had a single case of sepsis 
among workers using cutting oil. 


CATALOGUES ON REQUEST. 
oooALFRED* HERBERT LTD. COVENTRY cco 








POSSILDARK GLASGOW. 


See Illustrated Advertisement ‘last and 
next week. 


Power Plant C°I* 


WEST DRAYTON: MIDDLE SEx 


bo Dohetotobololololelelelolelolelolelelelelolelelelelelelelelelelelelelelelels) 
0000000000000000 00000000000000000000000 





















H. & T. DANKS (NETHERTON) Led. 













&é ECONOMIC 
sy BOILERS 
AQ (STEAM AND HOT WATER) 
RY Brick-set 


Self-contained 
Double Return 


TYPES 





Manufacturing 
ical centre 































Because HULL 
(Britain’s CHEAPEST for 
Port) imports the requirements 
of one-third of the U.K. popula- HEATING 
tion—because of its close contact eee 
LATIONS, 
with all world ports—because it 
is served so well by ocean, rail, Ar 
river and road—the “‘ Gateway to FACTORIES, 
industrial Britain” offers unique GAS WORKS, 
advantages for economical manu- OVERSEAS 
facturing and cheap, efficient and TRADE. 
expeditious distribution. 
Add to this, cheap motive power 
and haulage—low rateable assess- ALSO 
ments—abundant local resources, : 
including enormous supplies of 5 PSs ECONO MY 
coal and fuel oil, and it will be Cornish, must be attained without 
obvious that HULL is unrivalled as _ Waste Heat, er Se cognate 
a manufacturing and distributing Multitubular, Pressure Pipes, which cost less, elimi- 
centre. The HULL Development nate corrosion and maintenance, and 
Committee is ready with all in- 5 oe »  Water-tube are always right! 
formation. er BOILERS Send for literature and quotations. 
SELF-CONTAINED ECONOMIC BOILER ASBESTOS CEMENT 





(DAN KS-NETHERTON.) BU “a. decagriens 


TRAFFORD PARK, 
HuEDANKS tcc: | 
&lle : (NETHERTON)E2 
Particulars of vacant build- 
ings and sites, with or without BOILER MAKERS | E TH [3 RT -S). | 


river frontage, sent with 
pleasure on application to: AND ENGINEERS 
TOWN CLERK, Dept. B., BDUELEY 
GUILDHALL, HULL. 
LONDON OFFICE: 329, High Holborn, W.C. 1. Pl PE - 
iti P. 
| “DANKS-NETHERTON” BUILDING Dp: CHIMNEYS, SETTINGS, BOILER HOUSES u : ie! 


‘ 
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FOR SALE. 





FOR SALE. 








SOME TYPICAL BARGAINS 


FROM OUR 1933 ILLUSTRATED STOCKLIST. 
Write for your copy to-day ! 


Asquith 4ft. Radial Drill. 
dox drive. 

Kolb 3ft. 10in. Radials, 
capacity, gearbox drive. 

- Le Blond No. 9 Multicut Lathe, S.P. drive, 
taper turning attachment. As new. 
Herbert No. 9 Combination Turret Lathe, 

S.P. drive. 

Churchill 16 by 66in. Plain Circular Grinder. 

Smith & Coventry Vertical Boring Mill, 
6ft. 6in. table, 10ft. 6in. swing. 

Roberts 3ft. 6in. Vertical Boring Mill, motor 
drive. 

Niles Vertical Boring Mills (two), 32in. table, 
S.P. drive, side head. 

Sondermann & Stier Horizontal Borer, S.P. 
drive, 2?in. spindle, table 36 by 28in., 
spindle to outer bearing 63in. 

Owens Universal Miller No. 2A, cone drive, 
table 38 by 9in., traverses (all s.a.) 27 by 
9 by 22in. 

Brown & Sharpe No. 5 Gear Milling Machine, 
48in., S.P. drive. 

Fellows No. 6 Gear Shaper, 36in. gears. 

Pfauter No. 000 Gear Hobber, 4in. 

Pfauter No. 4 Gear Hobber, 20in. 


2in. spindle, gear- 


brand new, 2in. 


ALL MACHINES IN PERFECT WORKING 
ORDER. LET US QUOTE FOR YOUR 
REQUIREMENTS. 
HUNDREDS OF MACHINES 


IN LONDON STOCK : 


INSPECTION INVITED. 
‘OAG )\fACHINE POOLS 
eS ge Stee 


45, HORSEFERRY ROAD, 
WESTMINSTER, LONDON, 8.W. 1. 
Telephone: Victoria 4291. 


698 a 





EATHER WASHERS, 1 5/16in. 
- flange by 1/8in. average thickness, 
Carr. pd.; cash with order. Ye, B. 
Robertson, street, Glasgow, C. 


oo 

2s. . 

STE Ww, "AR T. 4 
720 a 


ae 





Spencer-Bonecourt Patent 
Waste Heat Boilers. 


32, Farringdon Street, London, E.C. 4. 





BABCOCHK & WiLCcOox 


AND OTHER 
WATER-TUBE BOILERS 
of recent make FOR SALE at low prices. 


Two 30,000 lbs, 200 lbs wip, new 1915. 
Six 20,000 lbs., 200 Ibs. w.p, new 1916. 
One 16,000 Ybs:, 250 lbs. w.p., new 129165. 


Others from 3.000 Tbs per hour upwards, 
We install comp'ete ready for steamir g. 
Economisers, Pumps, Piping, Valves, Generating Sets 
and Movors in Stock. 
Please send us your enquiries and compare against new 
before purchasing. 


BURFORD, TAYLOR & COMPANY, LTD. 


Boiler Specialists. MIODLESBxOUGH. 
Telephone : 2602 Middlesbrough. : 
701 a 





OR SaLE, THEODOLITES, 
DRAWING INSTR 
CLARKSONS, $38, High Holborn, 
(Op: pee Gray's Inn-ro: 
. SALE. VELS, 


WING INSTRUMENTS, SECOND-HAND. 
SONS, $88, High Holborn, W.C. 
(Opposite Gray’s Inn-road). Ex. 


W.c. 





For continuation of For Sale Adver- 
tisements see page 54. 






















See Jillustrated 




















The Engineer 
ENQUIRY DEPARTMENT 


The fact that our Enquiry Depart- 
ment is unquestionably filling a 
want in the engineering world daily 
becomes more apparent, and the 
Proprietors of ‘The Engineer” 
welcome enquiries from all who 
require information of a technical 
or commercial nature. 
This Department contains an 
extensive trade name index, a large 
technical library, and catalogues of 
most of the prominent manu- 
facturers. 











ACTIVATED CARBON 


for the decolourisation and puri- 
fication of liquor, oils, fats, fruit 
juices, sugar and chemicals, etc. 


SALE OR 


part is freehold, with a 
valuable plant for the 
The buildings are in a 


laboratories, etc. This 


carbon being subject to 


matter. 


Solicitors, 658, India Bui 





It is desired to open negotiations with a manufacturer or 
someone interested in the above product with a view to the 


of a patent process which has passed the experimental stage. 
There is available a modern and conveniently situated 
factory, comprising 4750 square yards, of which the 


a large covered space giving ample headroom offices, 


comparatively small outlay in additional plant a unique 
opportunity of competing on the most favourable terms 
with the foreign manufacturers of the product, imported 


The process referred to is capable of manufacturing the 
highest quality of activated carbon guaranteed free from 
arsenic, and therefore available for the purification of edible 
There is a steady demand for this product. 


For further information apply: ALSOP STEVENS & Co., 


DEVELOPMENT 


greeter 
private railway siding, containing a 
manufacture of activated carbon. 
good state of repair, and comprise 


plant is capable of providing with a 


a duty of 10%. 


Idings, Liverpool 2. 
























British Pat. No. 383330 








THE_MICROSCOPIC 
ILLUSTRATION BELOW 


clearly shows the greater 
covering capacity of the 
“MARS LUMOGRAPH ” 




















against an ordinary drawing 
pencil of best quality. 


Both lines were drawn . by 
mechanically controlled instru- 
ments, and under equal con- 
ditions in every respect. The 
drawing was also sprayed over 
with the new ‘‘ LUMOFIX” 
fixative. 


























J.S. STAEDTLER LTD. 


13, LAMB’S CONDUIT ST., LONDON, W.C.1. 
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ECON OMICAL POWER PLANTS 
FRASER & CHALMERS 























MADE IN ENGLAND. 





These famous engines have established record low 
figures for fuel consumption whilst maintaining a 
remarkably high standard of reliability and service. 


Special constructional 


features ensure effective cooling. 


Made in 3, 4, 5, 6 and 8 cylinder units. 


Manufacturers : 


FRASER & CHALMERS ENGINEERING WORKS 


Proprietors : 


The General Electric Co., 


Ltd., 


ERITH, KENT, 
LONDON OFFICE: 


oe 


MAGNET HOUSE, KINGSWAY, W.C.2. 


A Fraser & Chalmers 5-cylinder heavy 
oil engine, 1380 b.h.p. coupled to a 
975 kW. G.E.C. Witton alternator 
6300 volts, 3 phase, 50 cycles, recently 
installed at Guernsey. 


_ 
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& 
0 TENSION ELECTRODE 
Cc IRCULATING HEATERS 


ARE THE 


ONLY 


PRACTICAL 
SOLUTION 
TO THE 
PROBLEM 
OF LARGE 
SCALE 
THERMAL 
STORAGE 
HEATING. 

* 
































Siemens-Sehuckert 
(Gt. Britain), Ltd. 
30-34, NEW BRIDGE ST.. 
LONDON, E.C. 4. 


Works: Upper Thames Street and Park Royal. 





6,600 volt Electro Circulating Heaters. 





























MARINE & STATIONARY ENGINES Profits 








from an 
DIESEL 
45 to 160 HP unsuspected 
in three, four, six, 
moh ae source— 
ns aha WASTE 
GLENIFFER Nothing should be 
ENGINES Ltd., wasted. Even the coal 
: dust liberated at screen- 








Anniesland, 
GLASGOW, W.3. CS Rs SRE SO ES ONE eee eee ing plants can be recovered and used usefully, 
which is better than allowing it to blow about, 
disfiguring buildings and getting into machinery. 
Instal a “ Visco-Beth’’ Dust Collector and 
UTOMA WIC ADULTS recover this dust and turn it into dividends. An 
added advantage of the “ tow ate is that 
it reduces greatly the risk of explosion and 
Needev ROOT Counters fire, west eel is pulverised fuel. 
Mechanical & Electric 














ern 


This automatic self-cleaning plant is» de- 
scribed in our booklet. May we send a copy? 


visSsC@O 


ENGINEERING ©oF> 


STAFFORD ROAD,CROYDON, SURREY 




















Telephone: Fairfield 4181/2/3. Telegrams: Curtmit, Croydon. 


EF. Er. Dic KE NSON ; Al a. p¢.__AIR FILTERS, WATER COOLING PLANT 
1 rnc tn EC | . ' Also makers of 


>t. Anc WwW S ’ and LARGE VACUUM CLEANERS. 
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NEW “Thompson ” 


BOILERS 


EX STOCK 


MOST MODERN “DISH-END” 
TYPE 


WITH*®CORRUGATED SECTIONS 


STANDARD 
SIZES IN 
STOCK 


JOHN THOMPSON 
“ECONOMIC” 


BOILERS 












Also WATER TUBE, CORNISH 
and VERTICAL BOILERS 
SUPERHEATERS & PIPEWORK 
JOHN THOMPSON 
(WOLVERHAMPTON) _LTD., 
WOLVERHAMPTON, Eng. 



























Oe ee ee 


: “GERYK” otf 
: ALL BRITISH 
‘ VACUUM PUMPS 


All sizes for all purposes. 


Same high efficiency obtainable with 
Factory or Laboratory size. 


Vacuum obtainable :— 
Single-stage up to -01 mm. 


off perfect 

Two-stage ,, , °00007 mm. 
off perfect 
Rotary or Reciprocating 


patterns capable of giving 
the best possible results on 
any circuit. 


Noted for efficiency and 
durability during the last 30 
years. 





Vacuum, Pressure or 
Vacuum - Pressure Com- 
bined. 


8inch, $0 cubic ft. Rotary Pump. 


Write for List No. 1690 


Pulsometer.Engineering C212 


39, Victoria Street, Nine Elms Iron Works, 
LONDON, S.W. 1. READING. 


a a el 


ee 





eee 














MAGNETIC 
CLUTCHES 


FOR REMOTE CONTROL 


MAGNETIC CHUCKS 
& DEMAGNETIZERS. 


j. H. HUMPHREYS « sons 
OLDHAM. 


Telephone : MAIN 1651. 
Telegrams : ‘‘ HUMPHREYS,” OLDHAM. 








57 Years’ Experience is 

embodied in our latest 

improved type which gives 
the 


SHOVEL STOKER 


AND 


COAL ELEVATOR 


JAMES PROCTOR, LIMITED, 


HIGHEST EFFICIENCY 
with 
LOWEST UP - KEEP 
COSTS. 


WRITE FOR LATEST CATALOGUE 
AND FULL PARTICULARS : 











Hammerton St. lronworks, BURNLEY. 
LONDON OFFICE: 36 & 37, Queen Street, E.C. 4. 











WHERE 


Only the 
BEST 


WILL DO* 


* CITY OF BIRMINGHAM CORPORATION PLACES 
REPEAT ORDER FOR LARGE UNIVECTAIR 
INSTALLATION FOR SALVAGE DEPARTMENT 


EXTENSIONS, MONTAGUE ST., BIRMINGHAM 


(General Manager : jas. Jackson, O.B.E.) 


3 IMPORTANT POINTS 





MADE IN ENGLAND. 


© icctory hostingthe Univectar is uvexcelied. WECTAIRS 
Tt sets a standard by which most unit 
ace £ for Modern 
@ Trane engineers are Unit Heating Specialists Comfort 


with experience covering every of work- 
shop and factory installation, which enables 
them to make recommendations which can 


be confidently followed. 

@ Fully co-operative service is always at your 
disposal. Every care is taken to ensure the 
promptest installation and arrival of material 
m perfect condition. 

Write or ‘phone for catalogue U.H.1, giving 
complete data on Univectaire for duties from 
280 to 5,800 C.F.M. ¢ 


BRITISH TRANE CO. LTD. 


Vectair House, Newcastle Place, Clerkenwell, London, E-C. 4, | 


Tele, : Clerkenwell 6864. Branches at: Cardiff, Birmingham, Blackburn, Belfast, 
Sheffield, Newcastle & Glasgow. 


,Outside the industrial 
heating field, Vectairs 
stand alone for comfort- 
able clean, hygienic and 
economical heating. 
Write for leaflet T.V.2. 





























Jung 30, 1933 


THE ENGINEER 




















IMONS” 





CONSTRUCTORS OF HOPPER 

& BARGE-LOADING BUCKET 
DREDGERS; BARGE-LOADING, RE- 
CLAMATION & “SIMONS” CUTTER 
SUCTION DREDGERS. 


Proprietors of ALFRED WATKIN’S BRITISH PATENT for ROTARY SPUDS. 


PATENT 
CUTTER 
HOPPER 


TRAILING SUCTION HOPPER DREDGERS 
GOLD & TIN RECOVERY DREDGERS ... 
HOPPER BARGES, FERRY STEAMERS. 
REPLACE PARTS for EXISTING DREDGERS. 


INVENTORS and FIRST CONSTRUCTORS 
OF “HOPPER” and “STERNWELL” . . 
DREDGERS and ELEVATING . .. . 
DECK FERRY STEAMERS 


Telegraphic Addresses : 
Simons, Revrzew; Sniontsm, Loxpow. 
CODES: A BC 5th Edition. 
SCOTT'S 10th Edition. 


DREDGERS a 


83, VICTORIA STREET. 













Builders of Dipper and .Drag Line Dredgers of the latest type. 


WM. SIMONS & CO., Ltd., RENFREW, near GLASGOW. 

















a —— et el te 


CONVEYOR ELEVATOR c 


LOWER BRIDGE WORKS, 


ACCRINGTON, LANCASHIRE. 


Contractors to H.M. Government. 


SPIRAL CONVEYORS, BUCKET ELEVATORS, Erc 














PUMPS 


FOR ALL SERVICES 








FROM THIS 








TO THIS 
eae 


Zin. UTILITY Pump, 9in. high. 
The smallest standard Gwynne Pump. Ask for “U” List. 





A NEW PUBLICATION. 














“CENTRIFUGAL PUMPS: A_ Technical 
Consideration of Their Design and ONE OF THREE 
Application.” 


Mammoth 102° Gwynne Centrifugal Pumps 


1,000 TONS OF WATERJPER MIN. 
62 TONS. 


By C. V. ARMITAGE, M.I. Mech. E. 


Director of Gwynnes Pumps Ltd. Profusely Illustrated CAPACITY OF EACH PUMP 


WEIGHT OF EACH PUMP 


For the Middle Level Drainage Commissioners 
At St. Germans, Norfolk. 


GWYNNES PUMPS L'° HAMMERSMITH. LONDON. we 


lf you are interested in Centrifugal Pumps write 
for a copy. 
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LANCASTER’ 


TEAM SPECIALITIES 


ARE THE RESULT 
OF FIFTY YEARS’ EXPERIENCE. 
































We make STEAM TRAPS for all purposes and 
pressures from 27in. vacuum up to 750 lbs. per: 
sq. in. and up to any required capacity. We also 
make special traps for draining air or gas mains. 


Many Lancaster METALLIC PACKINGS have 
been working for over 30 years on all types of steam 
engines, air compressors and pumps, both land and 
marine. Every packing is guaranteed. 


“The Lancaster” PISTONS AND PISTON RINGS 
are in use for all pressures, speeds and superheats. 
The “super-limit” type (as illustrated) solves the 
piston ring problem for high pressures where the 
use of oil is not permissible, as in marine practice. 





We are also makers of all types of rectangular 
section rings for steam, gas, or Diesel engines 
from lin. to 120in. diameter. 





FIRST ORDERS *“*‘ON APPROVAL ’’ 





PISTON 
RING 


SUPER-LIMIT 
. TYPE 






Se ——__ 
(1.17) 


METALLIC PACKINGS 























Send’ for LAN ‘CASTER & TON GE LYD. 
ILLUSTRATED BROCHURE. Telegrams: “Pistons, Manchester.” PENDLETON, MANCHESTER. dia tacitia 


e 
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YARROW 


WATER-TUBE 


BOILERS 
FOR 
POWER STATIONS, 


FACTORIES — 
AND ALL 


INDUSTRIAL PURPOSES 


UNITS OF ANY SIZE 
FROM 5,000 LBS. 
PER HOUR EVAPORATION 
UPWARDS 


Yarrow Boilers at Brighton Corporation y ARROW & co LTD 
Electricity Works 
| GLASGOW 


Illustrations of NMC Patent Worm 
and Spur HIGH RATIO Balanced 
Gear Units for Horizontal or 


Vertical Drives. 


NMC are specialist in all types of Helical 
Gears. Send us your enquiries. 


THE NORTHERN MANUFACTURING COL? Hi » 
GEAR SPECIALISTS | “ 
aN iw" h 


GAINSBOROUGH. TEL. : 190 (4 lines) 


B 
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CLEWS PETERSEN . seb eidto 


PISTON RING & ENGINEERING 
CO. LTD 1/8 H.P. ‘to. 5 H.P. 
WEST HEATH WORKS, MILL LANE 
WEST HAMPSTEAD, LONDON, N.W.é 


Hampstead 276 





ie COMBE Ii icm Oe) | -0)0) |e) 


CLEANS ano TINS 
er ALL DIRTY METALS 
i IN ONE 


OPERATION. 
THOMAS & BISHOP LTD Ball or Sleeve Bearings 
->* +» 37, TABERNACLE ST. LONDON.EC2 Totally enclosed Governor Gear 
High Starting Torque 
Electrically reversible if required 
GUARANTEED FOR EVER 





“ ALLIGATOR ” 
Birmingham. Bristol. Cardiff. Edinburgh. Glasgow. Leeds. Liverpool. London. Manchester. Newcastle, Nottingham. Peterborough. Sheffield. Wolverhampton 


FLEXIBLE STEEL ' 


joo ee: CRADLEY BOILER CO., LTD., 
— needed a Hammer a Cea dley — th, Staffs. CRADLEY 











J. B. STONE & CO., LTD., 
135, Finsbury Pavement, 
AND London, E.C. 4. ? 
4607-31, Lexington Street, Chicago, VERTICAL CROSS - TUBE f " : vugiaa . 
Ill., U.S.A. BOILER. . i VERTICAL 
Send me free a sample of “ Alligator” Belt a MULTITUBULAR BOILER. 


Lacing, which I agree to test in factory. ALL TUBES accessisLe 
ECONOM IC BOILER. FOR CLEANING 


Width of Belt 
Thickness LARGE STOCKS OF 

VERTICAL BOILERS. MULTITUBULAR TANKS, RECEIVERS, 
and JACKETED PANS. 


co LON IAL BO i L E RS. Telegrams : Boiler, Cradley Heath, 





Telephone: 6203 Cradley Heath. 
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CALORIFIERS | 


OF ALL TYPES 











STORAGE 


AND 
NON-STORAGE 


STEAM HEATED 


AND 


WATERTOWATER 
TYPES 


as 8 8 
MANUFACTURED OF 
MILD STEEL OR COPPER 


SIZES UP TO 
20,000,000 B.T.U.’s Per Hour 





VERTICAL HOT WATER STORAGE CALORIFIER 
as 8 8 


T. BALMFORTH & Go. L” LUTON 


Telephone : LUTON 67. Telegrams : BALMFORTH, LUTON 


London Office : 36, QUEEN ST., E.C.4. 





Telephone; City 5252. 


























Which of these Catalogues 
interests you ? 


Catalogue J deals with Gardner Vertical Cold-Starting Heavy Oil 
Engines of 3, 4, §, 6 and 8 cylinders, from 54 to 400 BHP., 
suitable for Marine Propulsion and the driving of 
Dynamos, Compressors and other Stationary Power Plants. 


Catalogue HF gives details of the Gardner Cold Start Horizontal 
Engines, which are built in 17 sizes from 7 to 248 BHP. 
These engines are renowned for their smooth running, 
and are extensively used for driving Dynamos, Textile, 
Milling Machinery and General Power Purposes. 


Catalogue LW describes a Series of High Speed Oil Engines, 4 to 6 
cylinders, 68 to 102 BHP., specially designed for Road 
Transport, Light Locomotives and Rail Cars. 


Any of these catalogues will be sent free on application. 


HEAVY OIL ENGINES 
L. GARDNER & SONS. LTD., PATRICROFT, Manchester. 


(Proprietors of Norris Henty & Gardners Ltd.) 
London Oifice 115, Queen Victoria Street, E.C. 4. 





€8——HERBERI=—4B 
TWO BRITISH DRILL CHUCKS. 


ADE and used in our own works. 
Tools inserted and removed 
without stopping machine spindle. 
All parts hardened and ground. 





COVENTRY PATENT QUICK-CHANGE 
DRILL CHUCK, for Taper Shank Drills- 





- Four sizes with Nos. 2, 3, 4 or 5 Morse taper shanks. 
Coventry Quick- 
Change Drill Chuck. 
HERBERT PATENT DRILL CHUCK for 
Straight Shank Drills. 


” ” 1” 25” 3% 47" 


Three sizes :—x5"-§¢', 2s —#2". ds "—87"- 


Our representative will be glad to 
these 
works. 


demonstrate in your own 





OBTAINABLE FROM OUR SMALL TOOL 
WAREHOUSES AT 


LONDON, GLASGOW, MANCHESTER, BIRMINGHAM, 
NEWCASTLE, SHEFFIELD, BRISTOL. 


ALFRED HERBERT LTD. COVENTRY 


Herbert Patent 
Drill Chuck. 





ot KETIESING | 


oe OOS -FHRAPSTON 
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HERBERT 








PULVERISED COAL FOR FORGE FURNACES. 


E. will guarantee to 

reduce by 257, to 
407, the cost of firing 
furnaces using either oil 
or coal. 


is. aioeiamapaaneee ns 1 FF 


79 Atritors are in use 
firing furnaces in_ this 
country. 


Inspection by appoint- 
ment. 


MADE IN SEVEN SIZES 
HAVING UP TO 4 TONS 
HOURLY CAPACITY. 


Part of the Atritor Installation in the works of Messrs. Albion Drop Forgings Ltd., Coventry. 


ALFRED HERBERT LTD. COVENTRY. 





HEAT 


INSULATION 





PAR EXCELLENCE 


Three 125-KW. Generating Sets—Messrs. Ashworth and Parkers extraction engines— 
Piping insulated by Newalls skilled men using 85% Magnesia finished with Planished Steel, 
at the Oldham Corporation Gas Works, Higginshaw. 


NEWALLS INSULATION COMPANY 


BRANCH OF TURNER & NEWALL LTD. 
Head Office: WASHINGTON STATION, COUNTY DURHAM 


Branches: LONDON, GLASGOW, NEWCASTLE, ROCHDALE, BIRMINGHAM, 
CARDIFF, BRIGHOUSE, BELFAST, LIVERPOOL, SOUTHAMPTON. 


GUARANTEED QUALITY 


GUARANTEED EFFICIENCY 


GUARANTEED RELIABILITY 


GUARANTEED WORKMANSHIP 


NEWALLS 
857, MAGNESIA 


SLABS, PIPE SECTIONS & PLASTIC 





JunE 30, 1933 THE ENGINEER 13 


—_— 
—— 


ap HERBERT 


NON-STOP CHUCK WORK AT 2,000 FEET A MINUTE. 




















Ae speed of 2,000 
feet a minute sounds high. 
It is everyday practice in ‘our 
works when machining non- 
ferrous parts on the Herbert 
Patent All -Electric Gearless 
Capstan Lathe using Ardoloy 
Tools. 


By means of the Herbert special 
high-speed Air Chuck, chucking 
and removing the work is done 
without stopping the spindle, 
production being practically 
continuous. 


COME TO COVENTRY AND SEE 


Herbert No. 5.E Patent Capstan Lathe, with all-electric headstock, roller-bearing spindle, covered bed slides. IT DONE 
Swing 153”, 4 spindle speeds, 500-1500 r.p.m., enabling full advantage to be taken of modern high-speed cutting alloys. i 


ALFRED HERBERT LTD. COVENTRY. 


WERF GUSTO 


mA A. ‘F. SMULDERS - SCHIEDAM, Ho LLanp 


a wetiapsintinel TELEGRAMS: ASMULDERS. 


London Office: 
38, Victoria Street, 
Westminster, S.W.1. 


Telegrams and Cables: VILVALLE, London. 
Telephone: 3190 Victoria (2 lines). 


OTHER 
SPECIALITIES 


Floating Cranes of all 
capacities. 

Coaling Vessels and 
Coaling Elevators for 
bunkering Steamers 
Mechanically, at rates 
from 150 to 1000 
Tons an hour. 
Passenger and Cargo 
Vessels. 

Tin Dredgers. 


Floating Docks. 
Tankers, 
Tugs, Etc., Etc. 


Dredging Plants of all 
types and capacities. 
































90 TONS TITAN CRANE DEPOSITING CONCRETE BLOCKS, LAS PALMAS HARBOUR WORKS. 
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P-TO-DATE machine tools are built and for withstanding hard gruelling 

to get the last ounce out of their duty with less regrinding, thus ensuring 
work. Equipped with any but the best the most economical output from 
tools, such machines are not working modern machines. Firth Speedicut 
at maximum efficiency. Because of the Milling Cutters—with the fine crafts- 
fine steel of which Firth Speedicut manship of over 70 years behind their 
Milling Cutters are made, they have a making—are now available for speedy 


unique capacity for taking a big cut, delivery. 


Piease apply for our Booklet No. 435, on Milling Cutters 
and Reamers. It will help to solve your milling 
problems, and will gladly be sent free upon request. 


THOS. FIRTH & JOHN BROWN LIMITED, SHEFFIELD. 
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17, GROSVENOR GARDENS. LONDON, S.W.I. 





BENCH CENTRES 


WILL SWING I6INS. DIA. 
ADMIT BETWEEN CENTRES 36INS. 
RIGHT HAND CENTRE HAS LEVER AND SPRING ADJUSTMENT. 
UNIVERSAL ADJUSTMENT FOR DIAL INDICATOR. 


J. PARKINSON & SON, SHIPLEY. 


UANIVTOGVIUOVUVOUUEUVATLHUNN AN 


Na it On A No CAPSTAN 
WAR) , LATHE 


WITH 


BALL and 
ROLLER 
BEARING 
HEADSTOCK. 


'\ ee aa. ; 
A ~~ : / iS 
at = f= 
—n eae a 5 
Y y % 
x rv ct 4 u 
i 












The above Lathe is made 

in 12 different styles and 

full details are obtainable 
on request. 








H. W. WARD & Co. Ltd. Sh*t BIRMINGHAM. 
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Kliicyc\e GRINDERS 


REDUCE YOUR GRINDING COSTS 


Wicye\e crinvers IN THE FOUNDRY 


TIME 

GRINDING WHEEL COSTS 
RUNNING COSTS Oe tL a, 
MAINTENANCE COSTS Hicye e GRINDERS IN 


THE SHIPYARD 


THE CONSOLIDATED PNEUMATIC TOOL COMPANY, LTD., 
EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. 
Factories at :—London, England, Fraserburgh, Scotland, Melbourne, Australia, Montreal, Cinada, Berlin, Germany, Detroit, Cleve'and & Franklin, U.S.A. 


BRANCHES ALL OVER THE WORLD 


























VERTICAL 
HEAVY OIL ENGINES 


The new Vertical Engine with the “‘ Fielding”’ 
Patent Low Pressure Dual Combustion 
Chamber. Ensures a certain, instant start 
from Cold and very low running costs on 
crude or residue fuel Oils. 














Automatic lubrication throughout ; all working 
parts easily accessible, Fool-proof. 


RANGE OF SIZES : 


50 to 150 B.H.P. in 2, 3, 
4,5 and 6 cylinder units. 


FIELDING & PLATT, L™. 
GLOUCESTER. 


Inquiries invited. 


100 B.H.P. FOUR CYLINDER TYPE. 


bas , me eile sod i Fag : : oo seg esi oe i 
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A WIDEsss: 
VARIETY OF DESIGNS _ 
FOR ALL SITUATIONS 








Steel a: 
Swite hboerd. 


Ree. | m el ” Metrovick’” 
Atypical “Metrovick “\Qae En . Lop aR out tye 


penel board installa- 717,000 Volt meta 
tion for low and enclosed switchboard. 


ium pressures. 


The “Metrovick” Switchboards illusttated show 
a few examples for power housednd substations 
Each embodies ‘Metrovick “Gil cireuit- breakers 
of proved short..cifeuit breaking 


SWITCHGEAR OF ALL TYPES—OILSSIMMERSED 
OR AIR-BREAK FOR INDOOR OR OUTDOOR 
SERVICE, TO 161 kV AND yr. 


TRAFFORD PARK MANC HESTER 











METROVICK’S “LIGHT” PRODUCT ——— COSMOS LAMPS 
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OVER 260 ENGINES 


HAVE BEEN SUPPLIED 
OR ON ORDER FOR USE 


ON IOO VESSELS 


Oil Engine Generating Set. 








Telegraphic Address 
PUMP, BEDFORD 


5 cylinder, 500 r.p.m., 75 kw. 


W.ELALLEN, SONS & Co. 


BEDFORD, ENGLAND. 








GENERATORS 


Allen Oil Engines with Generators are supplied in dis- 
tinctive designs and complete ranges from 30 to 1200 
B.H.P. (20-800 kw. outputs) for auxiliary purposes on all 
types of ships. 


All units can be installed in compact spaces, particularly 
the smaller ranges of engines, which require very little 
headroom, all the working parts being inserted and 
withdrawn through the crankcase. 


In addition to many leading design features, all engines 
are characterised by: small dimensions, low weight per 
H.P., robust construction, simple control, smooth and 
silent running, and economy in operation. 


Also manufacturers of Oil Engines of the Burmeister 
& Wain type under licence from Harland & Wolff, Ltd. 





Telephone 














6 cylinder, 350 r.p.m., 375 kw 
Oil Engine Generating Set. 


ALLEN 
OIL ENGINES 


AND D.C. 
FOR MARINE APPLICATIONS 


BEDFORD 2201 
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HIGH DUTY @ X-RAY YOUR WELDS 
STEAM TRAPS 


THE RANGE OF B.S.S. STEAM 


TRAPS COMERS (ALL, THE Re @ THE ONLY RATIONAL TEST 














ENGINEERING PRACTICE, INCLUD- 
ING TRAPS FOR SUPERHEATED 
AND HIGH PRESSURE STEAM. 


Each trap is carefully made of the 
finest materials, and is tested and 
uaranteed for the particular duty 


or which it was made. 
SPECIAL TRAPS MADE UP TO You know what X-Rays do! Do you know 


SUIT SPECIFIC CONDITIONS OR 


i a that with PHILIPS Industrial X-Ray Apparatus 
you can actually photograph through a thick- 
ness of steel up to 4”? In welding practice 


BUCKET TRAPS for handling large ° P 
slunetofconens sad Sve the X-Ray is the only possible 


THERMOSTATIC TRAPS, to work ”™ . 
a ring remus ca raat WS : way of checking a finished job. 
ne Se img) si ®, aes 
VACUUM TRAPS, for draining a oes away wl experiment- 
negeredon nd — ae for use 
in condensing steam plant. . 

RETURN TRAPS, to automatically | Y Ni ; ing and quells all doubts. You 
return water of condensation direct Y\ 2 z 

into Boiler at the highest tempera- 


ture, and at full pressure. a : can use X-Ray now. Without 


WE SPECIALISE in all the require- 
ments of the steam user, including :— l d " 
Reducing Valves, Steam Oil Separ- v i ith- 
Radering Webown, Stones OF Denar a considerable expense and wit 
Mountings, etc. : 3 bE tts a 


BRITISH STEAM yeaa. = out inconvenience. 


SPECIALTIES L™ 
WHARF ST., LEICESTER 





Send the coupon below for 





Radiograph of an oxy-acetylene weld, Plate thickness }”. : 
Unevenness in fusion at the base of the Vee is shown. further particulars. 





STARTING OR BARRING ENGINE 
For large Diesel & other Prime Movers 


Prices Low. Quick Delivery. 


Alight com- Starts instantly 
pact motor, & exerts asteady 


running on even torque. 8 

a very small Sizes to start i 
“ . n us ria | Please send me your illustrated 
‘Gren F logue El. 1 brochure describing PHILIPS 


Industrial X-Ray Service. 


*Phone; 
5064 & 5055. Co., Ltd., Coventry 


SCRIVEN§ X-RAY SERVICE: 


FOR 
MACHINE TOOLS PHILIPS LAMPS LTD., X-RAY DIVISION, PHILIPS HOUSE, 145, Charing Cross Road, London, W.C.2. Telephone: Gerrard 7777. 





The COVENTRY 1 
VICTOR 
! 
I 





ee oe 


Arks. 








SCRIVEN & CO., 
YORK STREET IRONWORKS, LEEDS. 
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~ OIL FIREXYFURNACE 


BUDGET TAX ON HEAVY OIL 


The increase in price of imported fuel oil, consequent upon the 
above, is a serious item to many firms. 

Brett’s Patent Oil Burner, owing to its mechanical atomisation and 
exclusive form of injector, will satisfactorily burn the home produced 
creosote oil which can be purchased advantageously. 

We construct a special burner, either with direct motor driven 
fan as shown, or suitable for coupling up to blast supply, which can be 
readily applied to existing furnaces. 

Positive atomisation makes this burner also the most economical 
for use with ordinary fuel oil. 


BRETT S PATENT LIFTER Co.Lrp. 


FOLESHILL WORKS, COVENTRY, ENGLAND. 


e 
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HURST, NELSON & CO., 








150-TON WELL WAGON FOR U.SSR. 


THE GLASGOW ROLLING STOCK & PLANT 
MOTHERWELL 





Lenden Office : 
32, GREAT ST. HELEN’S, BISHOPSGATE, E.C. 3. 


LTD. 








UP-TO-DATE 


DEMAG Overhead Travelling Cranes 


guarantee economical and appropriate 
working in modern plant operation. 













The DEMAG overhead travelling 
cranes are assembled with standard- 
ized components made _ in 
series, special demands for 
meeting the working con- 
ditions being considered in 
this. Quick{deliveries! 
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British Agents for Pulley Blocks & Suspension Cranes : Aabacas Engineering Co., Ltd., 10, Canning Place, Liverpool. 


Further information on Cranes of all kinds, Loading Bridges and Excavators may be had on application to :— 
Mr. E. HAFELS, 12, Victoria Street, LONDON, S.W. I. 





| “ BRITANNIA “ 


BRICK, TILE & PIPE MACHINERY 
| For Home & Colonial Use. 


Britannia Foundry. 
LOUGHBOROUGH. 








STONEBREAKERS |. 
Crushing Rolls, i 


Screens, Elevators and Conveyors 
Complete Plants for fine crushing or Macadam are 
our Speciali 


ity. 
ROBERT BROADBENT & SONS, Ltd., 


Phenix Ironworks, STALYBRIDGE. 
Telephone No. 296. Tél. Address—Broadbent. Stalybridge. 








SEND FOR PROOF 
THAT THIS IS THE 
SMOKE-CURE 
FURNACE 
AND GIVES FUEL 
ECONOMY: 
MELDRUMS, 
TIMPERLEY, Manch’r. 


SUPERHEATERS "cr “couens° 
T. SUGDEN, LTD., 
180, Fleet St., London, E.C.4 

















[See Advt.— Engineer ’’—June 2. 


WOOTTON BROS., Lro. 


COALVILLE, NEAR LEICESTER. 
Telegrams: Wootton, Coaiviile. 


Brickworks Plant. Sanitary Pipe Plant. 


CLAY-WORKING PLANT. 


Colliery Piant. General Millwrights. 

















BROTHERHOOD 
REFRIGERATING PLANT. 


PETER BROTHERHOOD, LTD., 


PETERBOROUGH. 














FOR WATER, OIL, TAR, ™ 
PETROL. ONLY FOUR 
WORKING PARTS. 
British Made and 
British Owned. 





3 

; 2” bores These are 

ie Se 

; 4. — PlungerPumps 
. 4” with 

e 1" Lf 

: 1’ Rotary Motion 
. Capacities 8 to 50,000 G.P.H. 
é Heads up to I 50ft. 

- 33” Suction 25” without priming. 
Dt 4” REVERSIBILITY 

: 6” Flow same direction with 
® " change of rotation. 

. 10 Conversely flow may be 
® ~=and still reversed without change 
8  largersizes of direction. 

e 









Rotoplunge Pump Co. L'4 


58. VICTORIA St.. WESTMINSTER swi 
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Weight= 








PRESS 370. 
Cuts out a Mild Steel Blank, 11 dia. 


TAYLOR & CHALLEN PRESSES 


TAYLOR & CHALLEN, LD. 


ENGINEERS & MAKERS 
BIRMINGHAM 


Weight=53 cwt. 
1008 GUILLOTINE SHEARS WITH 
GRIPPER. 








PRESS 1220 INCLINABLE. 


386 DOUBLE CRANK PRESS. 
For Blanking & Forming Sheet Metal Work. 


Weight= 
144 owt. 


500 TONS 
PRESSURE 








PRESS _ 1257 
Steel Frame, Friction Clutch. High Speed 
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FOR 
AIR RECEIVERS, 


AIR COMPRESSORS, ETC. 


EMPIRE 
RELIEF VALVES 


SPECIALLY DESIGNED FOR 
THE ABOVE & MADE IN 
GUNMETAL IN ALL SIZES 
UP TO & INCLUDING 4INCH 











ALSO MADE WITH SCREWED 
OUTLET & FLANGED IF 
REQUIRED. 


Empire Engineering Co. 
(Manchester), Ltd., 
EMPIRE WORKS, SALFORD, MANCHESTER. 


Telegrams : Telephone No.: 
“ Appliances,” Manchester. 2339 Pendleton. 
LONDON REPRESENTATIVES :— 
E. G. THOMPSON & SONS, 
Ethelburga House, 91-3, Bishopsgate, E.C. 2. 


Telephone: London Wall 1622. 
Telegrams : Tomsulteng, Stock, London. 

















i ae 


Avoid the High Cost 
of Scored and Worn 
Pump Shafts by using 


Pabco 


If you don’t know the satisfactory service of 
‘“*PALCO ” in centrifugal pumps, let us send you 

without charge working samples to test under 

your own conditions. Please state size required 
and ask us tosend you our A BC Chart of 

Packings to hang up for reference. It 
shows what packing to use for 
specific purposes. 


EW. F. ~<a & CO. _ Conte Ltd., Agents. 
pam rth » London, EX. 


& Co., Sole Manufacturers. 


ME SS 


=) 
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IRON PLATE WORK, 
TANKS, &c., 
GALVANIZING. 


Send your enquiries to : 


ARKINSTALL BROS. Lid., 
COVENTRY STREET, BIRMINGHAM, Eng. 








MICHELL BEARINGS, Ltd., 
ENGINEERS & MANUFACTURERS OF 
Michell Thrust & Journal Bearings 


Registered Office & Works: 
South Benwell, Newcastle-on-Tyne. 

















4 
ChartS 
for measuring instruments of 
every type 


by HALBACH G.M.B.H. 
DORTMUND -HORDE (German 


THE HYDRAULIC 
ENGINEERING CO., LTD., 
CHESTER. 


See our Advertisement in the issue of 
June 23, 1933. 


LEEDS ENGINEERING 
& HYDRAULIC co., trv. 


RODLEY. 


MECHANS LIMITED, 
Engineers and Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE: 

10, Princes Street, Westminster, S.W. 1. 
See Iitustrated we teed ape appearing every 





























J. W. JACKMAN & CO., LTD., 
Vulcan Works, MANCHESTER. 
Manufacturers of 


FOUNDRY PLANT 











=| 








LONDON OFFICE : 
11, Queen Victoria Street, E.C. 4. 


WEIGHBRIDGES 


Makers of any type of Weighing Apparatus 


ASHWORTH, SON ©& Co., Ltd., Midland Iron Works, DEWSBURY. England. 


EXCLUSIVE FEATURES. 


Patent Oil Bath Knife Edge System for the 
elimination of all rusting and corrosion 
of knife edges and bearings—the vital 


parts. 
Longer Service. 
Increased Efficiency. 
Guaranteed Interchangeable Components. 
Considerably Reduced Maintenance Charge. 


ILLUSTRATED PARTICULARS ON REQUEST. 
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| Electric Resistance Welding © 
| Machines are now used through- | 
F out the Window Casement 7 
= Industry for making mitre joints, © 
» reverse bar welds, joining up — 
| short lengths of casement section | 
| and for attaching lugs, handle- | 
| plates and hinge brackets. 


Pe 
eo ps 
be — ¥! ‘ —_ " — 
WS ite pe RDB « wipe ote 3: 5 
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» will enable you to maintain an — 
| output of 180 welds per hour ~ 
| using unskilled labour, the cost of | 
_ electric current being about ~ 
© 1/10th that of gas. When used ~ 
- continuously, our machines will © 
' save their initial outlay within © a 
) the first 6 months of working, © a 
» so instal B.I. Welders and 4 a 
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| REDUCE 
YOUR Bi esid costa} bY 75% 


BRITISH INSULATED CABLES LTD. 


CABLE MAKERS AND ELECTRICAL ENGINEERS 
PRESCOT...LANCS. Telephone No. PRESCOT 6571 


London Office. SURREY HOUSE, EMBANKMENT, W.C.2. Telephone No. TEMPLE BAR, 4793, 4,.5.c6 
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HANDLING EQUIPMENT 


of al typestor GRAIN, COAL 


& GENERAL GOODS 


Sy 4 ; : 
tn-: iam : * With modern equipment the unproductive cost 
“SHRe (i) BBB 

—— of handling can be greatly reduced.  Instal 
“Simon” Mechanical and Pneumatic plants for 
rapid and economical discharging, handling and 
loading of all classes of material and goods. Our 

experience is unrivalled. 


The illustration shows a Coal Loading Plant installed by us 
at Grangemouth for the London, Midland & Scottish Railway 
Company. The plant is capable of loading coal from 
railway wagons to ships at the rate of 700 tons per houre 


HENRY SIMON CL? 


HEAD OFFICES AND WORKS, 


CHEADLE HEATH, STOCKPORT 





Quick Deliveries. 


HENRY CROWTHER SONS L® 
CLECKHEATON — YORKS 


early 50 Years Exverience. 


Wild 





Briquette Machinery 


FOR 
COAL, COKE, ORES &c. 
WRITE :— 


HERBERT ALEXANDER & CO., LTD. 


Charmouth Street, Leeds. 








The CLYDE STRUCTURAL IRON Co. Ld- 
Clydeside Ironworks, Scotstoun, Glasgow. 


STEEL ROOFS 


London Agents—-GILLESPIE & Co., Ltd., 
Bldgs., St., London, EC3. 


mROYLES 


IRLAM, Near MANCHESTER 


Calorifiers, Feed Heaters, Oil 
Heaters and Coolers, Twin 
and Single Strainers, Steam 
Traps, Reducing Valves, éc. ae. 


LIMITED 


All types of Constructions in 
Mild Steel, Cast Iron, 
Stainless Steel, 


Homogeneous Lead-Lining 























ASHMORE, BENSON, PEASE | 


& CO. LTD. 
STOCKTON-ON-TEES 





SSS 
WHITECROSS 
SPECIAL COATED ELECTRODES 
OR ARC WELDING 


FOR 
Types é Qualities for all pu S 
WHITECROSS WARRINGTON 


SYNCHRONOUS 
_- MACHINES 


- 
ms 


5 





Alternator for direct 
coupling to prime mover 
250 KVA. 6,600 volts. § 


eS 








Designed ially fi 
Designed sneaietty | tion. (shoe A complete range of alternators 
EE | and synchronous motors is manu- 
factured by BTH, some typical 
machines being illustrated. 


Pores 


ee 


(fam - 


* 





with endshield mounted exciter 
60H.P. 2,200 volts. 


Salient pole synchronous mt ES ag a" 
ops % 





Small belt-driven alternator 
26.3 KVA. 220 volts. 


For anything Electrical CONSULT BTH Bic 














COMPANY LIMITED ENGLAND 
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|" HUDSON Ball Bearing AXLE BOXES | 
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TRANSPORT 
PROBLEMS WITH 
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ASE OF MOVEMENT IS THE CRUX OF 
MODERN TRANSPORT PROBLEMS. 


The outstanding feature of Hudson Tipping Wagons 
is the ease with which they overcome all handling 
and transport problems. They fulfil all that is 
essential to economical transport and are :— 














EASY TO FILL Filling by steam shovel is rapidly superseding all other 
methods, and to withstand the strain, Tipping Wagons must be sound in design 
and robust in construction. Hudsons make Wagons to stand’ up to the roughest 
treatment under the most adverse conditions. 









Ke EASY TO PUSH when fitted with Hudson patent “FARO” Ball 
—_§ Le pA. ri1? Axleboxes, Hudson Tipping Wagons run like Motor Cars. Longer trains 


can be handled without increasing the total tractive effort, thus reducing haulage 
costs to a minimum, 






EASY TO EMPTY Discharging Hudson Tipping Wagons is simplicity 
itself. It is well known that one man can tip a one yard narrow gauge wagon, 
but think of the saving in costs where one man only is needed to discharge a whole 
train of Hudson standard gauge 15-ton Tipping Wagons. Hudson large capacity 
Wagons are entirely automatic—on releasing a catch they discharge the load and 
remain in the tipped position until another catch is released allowing them to 
return to the normal position. 











EASY TO MAINTAIN the long life and satisfactory service which 
users of Hudson Tipping Wagons expect and always get from their Wagons is 
the result of many years’ experience and close contact with users in all parts of the 
World. Hudson’s Engineers know the type of Wagon most suitable for your job. 
They have designed Wagons which will give year after year of unbroken service, 
thus reducing maintenance costs to a minimum. 



















EASY TO LUBRICATE when the patent “FARO” Ball-bearing 


axleboxes are fitted, grease only needs replenishing once a year. Labour in 
greasing and lubricant costs are therefore negligible. 


WRITE FOR THE HUDSON CATALOGUE 


of Light Railway Equipment and descriptive Booklet of Hudson Patent BAKO, 
CABO and FARO Ball Bearing Wheels, Axles and Axleboxes. If your job is unusual, 
why not consult Hudsons. Their experience is at your service. 


Roberk Hudson 


LIMITED — | 
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orice: 3S BOND STREET, LEEDS 
PATENT ° 
“FARO” Type. | OFFICES 9 
_ Telephone: Leeds 20004. Telegrams (all offices): *‘ Raletrux.” Codes: ABC (5th & 6th). Bentley & Marconi. 
Yf WORKS ; Gildersome AFRICA: INDIA: 





\ Foundry, near Leeds. 
LONDON OFFICE: 


Calcutta: P.O. Box 23. 
Karachi: P.O. Box 173. 


Johannesburg: P.O. Box 5744. 
Durban: P.O. Box 1007. 
Works: Raletrux Works, 


UU A 


P.O. Box 161, Port Louis. Lobito: P.O. Box 101. Also at Alexandria. 


BUY BRITISH WAGONS = 


| 21, Tothill Street, Durban. Works: Kidderpore. 

8.W.1. Salisbury: P.O. Box 586. 

Telephone: Victoria 1324. i “ —- — 322. EGYPT : 
Beira: P.O. x 3 . 

MAURITIUS : Luanda : P.O. Box 410. Cairo: P.O. Box 1446. 





“SAVE MORE THAN THE 


MAL ULHULIT LANL 





Y COST.” 
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JENKINS for fi 
| Valve 


Service 


Every Jenkins Valve 














7 








carries the Diamond 
Trade Mark, which is 
a guarantee of | satis- 


factory performance. 


Fig. 402 
Flanged Iron Body Gate Valve 80 - Page Catalogue 


pod rea oie aerhic cami FREE. spe 

pressure, 175lb. water pressure. tN) E C yy I O N ~ 

- We make sections in non-ferrous metals 

for all purposes. Our illustrated book. 

let “Rods and Sections” will gladly 
be sent on request. 


I.C.1. METALS LIMITED 


la SUBSIDIARY COMPANY OF IMPE RIAL CHEMICAL INDUSTRIES tro.) 


KYNOCH WORKS - WITTON - BIRMINGHAM, 6 


























JENKINS BROS., LTD. (ert. &), 
6, Great Queen St., Kingsway, London, W.C.72. 
Telephone: Holborn 4106. Works: Montreal, Canada. 


eet ae 
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SLoT-HYDROMIL 
I2’x lx 3° 


(A Hydraulically Operated Slot Milling Machine.) 


@ No Backlash 


Hydraulically Locked Piston 


@ Accurate Table Traverse 
Infinitely Variable—1” to 48” per min. 


@ Nine Spindle Speeds 


Instantly Selected by One Control 


Leaflet N.S. 23 . illustrating these - 
machines can be obtained on request 
from any of offices below. 


CRAVEN BROTH ERS (manchester) LtTp. 
VAUXHALL WORKS — REDDISH — STOCKPORT. 


Sales Representation for Great Britain. 


A. C. WICKMAN LTD., COVENTRY. 


BRANCH OFFICES AT LONDON — MANCHESTER — GLASGOW 


















THE ENGINEER 





June 30, 1933 


SHIPBUILDERS, 


ENGINEERS anp 
SHIP REPAIRERS 




















































“QUEEN OF BERMUDA” 


(22,500 tons) 


The two ships illustrated were con- 
structed by Vickers - Armstrongs for 
Messrs. Furness, Withy & Co., Ltd., for 
service on the New York-Bermuda route. 








7 









io oe a MAIL, PASSENGER AND CARGO SHIPS. 

(22,500 tons) WARSHIPS AND ARMAMENTS OF ALL 

TYPES. SHIP REPAIRS AND RECON- 

DITIONING. DIESEL ENGINES FOR 

MARINE AND LAND PURPOSES. MAR- 

INE OIL ENGINES. STEAM TURBINES 

A mode ofthe Wanaich of AND RECIPROCATING ENGINES. 
Bermuda” and examples of other CONDENSING PLANT FOR LAND AND 
products of the Vickers Group MARINE PURPOSES. DOCK EQUIPMENT. 


may be seen in the Showroom 
at Vickers House, Broadway, 
London, S.W. 7. 


CKERS-__ 
MSTRONGS [imrep 


ke Shipyards: BARROW-IN-FURNESS. 
NEWCASTLE-ON-TYNE. 









Head Office: VICKERS HOUSE, 
BROADWAY, LONDON, S.W. I. 
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HADFIELDS PORTRAIT GALLERY 

OF L [ 3 
ENGINEERS .AND METALLURGISTS RO ~ PL ; T ' ; : R E 

OF HADFIELD’S SPECIAL 
Wihbliddldig, 


trae, HECLA 41 “are FORGED STEEL 































APIS f , 4 - 
or \" 
FoF Mee hog Wel 
ROLLING HARD, ALSO TOUGH ALLOY STEELS, iii ne oe 
"a Be ME Si ode Pry aa Ps 
~HECLA€~ STEEL FORGINGS [ieiaiorriii Lid 
Peoppminiw OF THE HIGHEST QUALITY. 





Made to any specification, including Admiralty, War Office, Board of Trade 
and Rabo stim aciceg Veritas. 
Prof. WILLIAM THOMAS 


BRANDE, F.R.S. ol D East Hecla & Hecla Works. 
PS 20 177 A F FIELDS Ltd. SHEFFIELD, ENGLAND, 


PORTRAIT No. 106. We are exhibiting at the INTERNATIONAL OIL INDUSTRIES EXHIBITION, July 19th to July 25th, Royal Agricultural Hall, Stand 89. 


A NEW HEAVY-DUTY DIESEL ENGINE 


THE LATEST PRODUCT OF 


FOWLER 


IS A SIX-CYLINDER 80 B.H.P. DIESEL ENGINE SPECIALLY DESIGNED FOR 
CONTINUOUS FULL-LOAD OUTPUT. 


No. 124 














Similar engines are proving their exceptional merit in Fowler Locomotives, Tractors 
and Rotary Ploughs (Trade Mark ‘ Gyrotiller ”’), etc.—all heavy-duty work. 


These engines are suitable for service in air compressors, automotive machinery, loco- 
motives, cranes, excavators, tractors, also for marine duty and lighting, pumping and other 
stationary sets. Mountings of various types can be supplied. 


JOHN FOWLER & CO. (LEEps), LTD., LEEDS, 10. 


PECKETT & SONS, Ltd. Bristol 


Telegrams==PECKETT, BRISTOL. London Representatives: FERGUSON & PALMER, 9, Victoria Street, Westminster, S.W. 1. 


SPECIAL LOCOMOTIVES 


DESIGNED & CONSTRUCTED 
FOR EVERY VARIETY OF 
SERVICE 

















FULL PARTICULARS ON APPLICATION. 


FIRTH STAYBRITE 
STEEL 
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ISAIAH 
PLATT, 


British Empire 
Works, 
Wednesbury?, 
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to S.MMT. Specifications 


& Special Designs 
in a 
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High Carbon Steel 
Heat Treated 
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| printing. —George Reveirs, Ltd. 

2, Rosebery Avenue, E.C.1, are PREPARED 
yo SU BMIT ESTIMATES for all DESCRIPTIONS of 
PRINTING. “Tas Ewoisen” has been printed at this 
establishment since ite commencement. 





PATENTS DESIGNS AND TRADE MARKS. 


| be arris & Mills, Chartered Patent 
Pg +> 34 and 35, High Holborn, London. 
Tel. No.: Chancery 7765. 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY ‘” 


GOVAN, GLASGOW. 
London Office: VICTORIA STREET, 3.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES. 
CARRIAGE AND WAGON IRONWORK, also CAST 
STEEL AXLE BOXES. 


“ Privilege,” London. 




















G. R, TURNER, Lrp. 


RAILWAY ROLLING STOCK & 1 & MINING MACHINERY 
For Home and Abroad. 
Specialities : 


Railway Wagons of every description. en. 


Colliery Screening Plants. vators & Conveyors. 
Steel Headgears a and Kep Gears. eae Steelwork. 
Hau pencings and Casti: 
Chief ae Office; LANGLEY MILL, OTTINGHAM. 
London ‘Oftles 8.W.1. 


32, Victoria 
(Illustrated Advt. first issue in each month on page 8.) 


FOR ALL WORKSHOP 
REQUIREMENTS. WE 


DESIGN THEM TO 
COMPLY WITH 
HOME OFFICE 
REGULATIONS. 





Branches at Deptford, Liverpool, Bristol, Plymouth, Glasgow, ‘&c. 








use 


SWAIRNS’ 
BLOCKS 


FOR ILLUSTRATING 


Halftone, Line, Colour, Rotary 
Gravure, - Offset-Litho, Typesetting 
for Advertisements, Electrotyping 
and Stereotyping, Commercial Photo- 
graphy, Designing and Wood-Engraving. 











. are a short cut & WE DESIGN ANB 
*Prctures into the reader's ILLUSTRATE MANUFACTURERS’ 
CATALOGUES + ADVERTISEMENTS 
CALENDARS + SHOW CARDS 
8OX-TOPS - PICTURE POST 


one picture may sove many words. CARDS - DRAPERY LABELS, ETC 


JOHN SWAIN 


AND SON - EMITTED 

















Admiralty and War Office Lists. 


LEROY’S COMPOSITION, 


For Coating Boilers, Steam Pipes, &c. 
Prevents the radiation of heat, saves fuel, and increases the power of Steam. 
It is reckoned the cost of the covering is saved in about six months. 
— ALSO — 
ASBESTOS COMPOSITION, ASBESTOS MATTRESSES, ASBESTOS ROPE, 
SILICATE COTTON, PLASTIC AND SECTIONAL MAGNESIA COVERINGS. 
—_—————————_ ESTABLISHED _ 1865 


F. LEROY 6. G6, LO eee et 











IRRIGATION SLUICES 





FOR THE SUTLEJ RIVER PROJECT 





HE 


illustration above is an aerial view of the 


Panjnad Sluice Gate Barrage on the Sutlej River 


Irrigation Project in Northern India. 


This photograph 


was taken before the altered river bed had been com- 
pletely excavated. 

Forty-seven Glenfield Free Roller Sluice Gates, each 
sixty feet span by thirteen and a half feet deep, and 
weighing twenty-five tons, regulate the storage of water 
for irrigation purposes. 

The gates with their attendant equipment were manu- 
factured at Kilmarnock, and erection and testing at site 
were carried out by our Bombay Office. 

Glenfield Free Roller Sluice Gates have been installed 
on many of the largest Irrigation and Hydro-Electric 
schemes in the World. 

















[GLENFIELD AND KENNEDY LIMITED KILMARNOCK 











GLOUCESTER FOUNDRY LTD., 
Wrought Iron Pulley Makers. 


Malleable Iron & Non-Ferrous Castings 
of every description. 


Phone: 3041. Telegrams: “ Pulleys,” Gloucester. 
EMLYN WORKS, GLOUCESTER. 


IT is OUR DESIGN TO DEVELOP 
= YOUR DESIGN 


Experimental work a speciality. 





v 
GEORGE WAILES & C0. 


LTD. 
Engineers, Millwrights and Tool Merchants, 


382-8, Euston Road, N.W.1. 
Phone: MUSeum 2385 and 9829. 


J.& E. HALL Lro 


ENGINEERS, DARTFORD, KENT. EST. 1785 
TELEPHONE: DARTFORD 201 


LONDON OFFICE: 10, ST. SWITHIN‘S LANE, E.C.4. 
TELEPHONE: MANSION HOUSE 7336: 


REFRIGERATION 
FOR LAND AND 
MARINE PURPOSES 
LIFTS & ESCALATORS 


THE MOTHERWELL BRIDGE & 
ENGINEERING CO., LTD., 
ENGINEERS & CONTRACTORS. 
BRIDGES, ROOFS, PIERS, TANKS, DOCK GATES. 
Hydraulic Pressed Flooring, 


etc. 
. 

Telegrams : Telephone 
*Gridge’’ MOTHERWELL, N.B. xosttv ea: 
London Office: 82, Victoria Street, S.W.1!. 
‘Telegrams ; ‘* Mobricolim” Sowest. Tel. No. > 4183 Victoria. 

See illustrated advt. last and next week. 


NEWBU 
NET Cont 


NEWBURY—ENGLAND 
MARINE & INDUSTRIAL 
DIESEL ENGINES UP TO 800 H.-P. 























GRAIN, CHILL & STEEL ROLLS 
HEAVY fron up to 100 tons. 


R.B. TENNENT, LiviTeD, 
COATBRIDGE, N B. 

“T can testify to its Boe ens KELVIN. 

Boyle s 

parent “ AIR-PUMP ” 

VENTILATOR 


BUILDINGS AND SHIPS. 
DOUBLE THE POWER OF EARLIER FORMS 
OVER TWO MILLION IN USE’ 














“Its effective action is secured by the scientific 
utilisation of a natural laws.”—Sir WILLIAM 
CROOKES, F.R. 

Awarded =: Prize with Diploma (only prize offered) 
International Ventilator Tests, London Highest Award. 
International Ventilator Tests, Paris, Two Gold Medals 
with Diploma. 

“Its complete success in securing the required 
continuous upward impulse is testified to by high 
authorities.” —GOVERNMENT REPORT (Blue Book). 


ROBERT BOYLE & SON | 


VENTILATING ENGINEERS, 











65, HOLBORN VIADUCT, LONDON. 
Telephone: CENTRAL 4583. 
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® The first interest of Morris when you call 


upon their Advisory Department is to consider 
without bias how this Industrial Engine can serve 


your requirements effectively. In doing this they 





draw on a wide knowledge of industrial pro- 





blems, and place unreservedly at your disposal 
a product and service which only a firm like 
Morris can give... 


‘Three laboratories—chemical, physical and micro-photographic—are respgnsible 
for the quality of Morris Industrial Engines. Much of their work is /routine 
analysis. Samples of all raw materials entering the factory from oytside are 
analysed. Metals are checked for metallurgic specification, strength, Brinell 
test, and general finish. The specification of the metal. used for fastings, for 
instance, is checked four times a day, as a matter of routine. After he 


test. And constantly the work of research is going on, so thay Morris 
in the forefront with material, design and actual constructigh. GENERAL DETAILS : 


Four-cylinder, side-valve four-stroke, 
Made in five sizes : 5/12 h.p., 10/20 h.p. 
and 12/24h.p. Petrol models and 9/16 
h.p. and 11/18 h.p. Paraffin models. All 
sizes can be supplied with clutch for 
intermittent work, reverse gear, water 
pump, reducing gear and governor—or 
without these components as required. 
Speed range : 300 to 2000 r.p.m.—from 
750 r.p.m. upwards being an economical 
running speed. Cooling is by thermo- 
syphon with a powerful fan, or combined 
fan and water pump can be supplied if 
desired. Hand starting, magneto igni- 
tion, automatic lubrication. 


Tie ao 


a 
Cay . 
4) : 


SHIPPING 
ENGINEERING 


MACHINERY 
f XHIBITION 


JIYMPIA 


Please address your enquiries to: 
INDUSTRIAL DEPARTMENT 
MORRIS MOTORS LIMITED 
COWLEY : OXFORD 


Examining tooth profiles in one of 
the Morris laboratories. The slightest 
error is tremendously magnified. 


INDUSTRIAL ENGINES 


MIE. 41. 
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" REACTION 
“STEAM 
_ TURBINES 





HEATON WORKS NEWCASTLE- ON. ee 
London Office : 56 Victoria St Westminster S.W._] 
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yee Per lir 
Specify Your Requirements blr 











DAVIES & METCALFE, 


MANCHESTER 
SPECIALITIES: 


INJECTORS. 
ALL CLASSES. 
Dlustrated Advertisement every fourth week. 





PEEBLES 


BRUCE PEEBLES 
& 00., LTD. 











\ ROOFS, 
<® BUILDINGS, 
BRIDGES, 
LESIGNS AND ESTIMATES from 


WRIGHT, 
ANDERSON & Co., Ltd., 


CONSTRUCTIONAL ENGINEERS, 


MANNING WARDLE & CO., 


PROPRIETORS :-—KITSON & CO., LIMITED. 
AIREDALE FOUNDRY, LEEDS. 


TANK LOCOMOTIVES FOR 
INDUSTRIAL WORK. 


3, VICTORIA ST., WESTMINSTER, S.W. |. 





LONDON OFFICE 


THE BLADE WITH THE REPUTATION FOR QUALITY 








GATESHEAD - ON - TYNE 
LONDON OFFICE: II, CARTERET STREET, 








QUEEN ANNE’S GATE, S.W. I. 








ROBERT STEPHENSON & CO. L= 


Locomotive Builders, DARLINGTON. 
London Office - 2 


LOCOMOTIVES na 


Telegrams : Boe Darlington : pet, —- 


el.—2700 Darlington : 0650 Victoria. 


Nai 
Codes: A Be €. 5th Edition. 
Engineering Telegraph. 


5, VicroRIaA STREET, WESTMINSTER. 


CONSTRUCTION AZ 
SS 0 NWO 


vs JOSEPH ASHE SOK 


+ RFA STREETsoutu': 
_BIRMINGHAM | 











2-6-2 type Metre Gauge Locomotive built for the Kenya & Uganda Rly. 


Wain L Or 
Gude teat Line 


THE HUNSLET ENGINE (° 7 


(Incorporating KERR, STUART & CO.) LEEDS. 
Telegrams: ENGINE, LEEDS. Telephone: 20877 (2 lines). 
LONDON OFFICE : ROBERT HUDSON LTD.., 21, Tothill St., Westminster, S.W. 1. 
Telegrams: RALETRUX, PARL, LONDON. Telephone: VICTORIA 1324. 
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The sllustration shows the flour mills and spaghetti works 
of Messrs. Gennaro Jennaco of Torre Annunziata, Naples. 
with the — ren, Heavy-Oil Engines in the ferezround 
ud Vesuvius smoking in the distance. 


Two 55 B.H.P » Cee 
SAVING OVER £500 A YEAR 


Not only do Crossley 
Heavy-Oil Engines effect 
a considerable saving as 
compared with electric 
supply, but also they can 
be relied upon to give un- 
interrupted service, year 
in year out, with the mini- 





Flour Mill and Spaghetti Works, 
TORRE ANNUNZIATA (Naples), 
18th April, 1933. 
Dear Sirs, 
We are pleased to express our fullest and liveliest appreciation 
of the good working of the two engines H.D. 1% type, 55/66 B.H.P. 
each, supplied by you and erected in our works. 


THE BEST ENGINE 
s ey The easy and immediate starting, the absolute reliability in 


1 MARKE . : P ‘ : . 
ON THE MARKET running, and the perfect regularity of their working, give the maximum mum of attention. Inthe 
assurance and confidence to assert that they are the best engines that it wide ran of Crossley 
is possible to find to-day on the market. ase Regians are to 


CONSUMPTION LESS 


befound types suitablefor 
every power purpose. In 
each the same high stan- 
dards of workmanship 
and faultless materials 
are embodied. Wherever 
Crossley Engines have 
been installed there has 
been a definite saving on 
power costs. 


The fuel and lubricating oil consumptions are really lower 


THAN than those of your guarantee. 


MONTHLY SAVING 
OF £44-15-7 


SUARANTEE 





Having previously used electric power, and taking into account 
also the saving in coal that we now obtain, we can state definitely that 
by using your engines we ave making a monthly saving of Lire 3,000 
(£44 15s. 7d. with the rate of exchange of Lire at 67 to the pound). 


(Signed) GENNARO JENNACO 
cylinder sizes from 75 to 


HEAVY-OIL ENGINES 450 B.H.P. 


BROTHERS LIMITED, OPENSHAW, MANCHESTER, Il. 


Single, double and multi- 
cylinder types from 6 to 
2,200 B.H.P 


Vertical Compressorless 
Diesel type in 2 to 6 





CROSSLEY 
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r-NEW MODEL 


RFOR- STEAM,C~ ELECTRIC, 
PETROL or DIESEL DRIVE, 








Have Y 
had our 
illustrated leaflet : 


' JOSEPH BOOTH « BROS.LTD 


UNION CRANE WORKS, RODLEY, LEEDS. 






BOOTH| 


} RODL EY j 
































ELECTRIC TOOLS 


Drills, Grinders, Hoists, Screw 


Drivers, Tappers, Riveters, 
Chipping Hatmmers, Sand 
Rammers. A size and type for 


every reauirement. Write for literature. 


ENT PNEUMATIC TOOL COMPANY 
Incorporated in U.S.A. with limited liability. 
4, Br ° A » S.W.1. 
Phone : Victoria 5244/5. "Grams: “ Thortool,” Sowest, Landon. 
ables : “* Thortool,” Londan 












FLOORING & STAIRCASES, 
HANDRAILING & STANDARDS. 


BETTLES & SONS, 


WOLVERHAMPTON. 
*Phone: 20833. 


























PARKHEAD STEEL Wea Gascow, 
Datmum, asp Boortz, Liverroot. 
Loxpom Orrice: 36. Victoria St., Loxpox. 8.W. 1. 

















Electric of every 


Cranes type 


Manchester 





Royce Lt¢ 





ABBOTT & CO. (Newark) LTD. 
High-class Boilermakers 
ETc. 


Newark Boiler Works, NEWARK, Netts. 
Tel. Add.—Abbott, Newark. Tel.—We. 34. 
See Displayed Advertisement, June |6th. 











DE BERGUE & Co., Ltd., Manchester 


(In Members’ Voluntary Liquidation) 


ALLEN PNEUMATIC 
RIVETING 
MACHINES 


Over 40 
NEW and USED 
MACHINES 
IN STOCK. 


The Goodwill, Patterns. 
Drawings and Stock of 
this branch of the 
Ccmpany’s business are 
for disposal. 

























LEERS hm 
AY, [GROYDON 





PHONE NO:— THORNTON HEATH 1290-1 


mernimalticanras 











p THE COIL CLUTCH COIL CLUTCH CO.) DPHOENDY WOR WORKS 











F. W. BRACKETT & Co., Ltd., 


Engineers, Colchester. — E 
Water Screens, Pennell Wylie Filters, 
Pumps, Air Compressors, Iron Castings, etc, 











BRICK MACHINERY. 
BEN NETT & SAYER 


s and General 








Tf 
Millwrights, 


DERBY. 
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Diesels replace Steam 


AXxmat) at the Eastbourne Water Works 


—_ 











The Eastbourne Water Works Co. 
have replaced steam driven pump- 
ing plant by four Paxman Diesel 
Engines coupled to three-throw 
ram and bucket pumps. 

















In addition two Paxman Diesel 
Generating Sets are supplying the 
electric power and lighting. 


These engines are particularly well 
adapted for continuously driven 
pumps of any type, or for generat- 
ing cheap electricity for motor 
driven pumps. 


A description of this interesting 
installation as recently published 
in the Technical Press, will be 
gladly sent on application. 


Photo : e 
Courtesy of “ The PowerlEngineer.” 


oi DAVEY, PAXMAN © CO. [|] LTD. 


service. 


a Se ne set 8 LONDON OFFICE: 81-84, ALDWYCH HOUSE, %* (COLCHESTER 











—BROOMWADE— 
AIR COMPRESSORS 


RECIPROCATING OR ROTARY, STATIONARY OR 
PORTABLE—ANY CAPACITY, PRESSURE OR 
DRIVE A RANGE OF PLANTS WHICH, 
FOR HIGH EFFICIENCY, LASTING RELIABILITY 
AND GENERAL EXCELLENCE, ARE RENOWNED 
THROUGHOUT THE WORLD. 





4 CYLINDER 10’ x 12” COMPRESSOR. CAPACITY 600 
CUB. FT. FREE AIR ACTUALLY DELIVERED PER MIN. 


“ BROOMWADE ” COMPRESSORS EMBODY THE RESULT OF MORE 
THAN 30 YEARS’ SPECIALISED EXPERIENCE, AND EMBODY OUT- 
STANDING FEATURES OF DESIGN WHICH ENSURE A LONG 
LIFE OF MAXIMUM SERVICE WITH A MINIMUM OF SUPER- 
VISION AND EXPENSE. 


WE SOLICIT YOUR ENQUIRIES. 


: eee a euteviucks: \j.. ; PORTABLE SLEEVE-VALVE COMPRESSORS, EITHER PETROL, PARAFFIN 
FULLY DESCRIPTIVE LITERATURE GLADLY OR DIESEL ENGINE DRIVEN. PLANT ILLUSTRATED ACTUALLY 
SENT UPON REQUEST. DELIVERS 340 CUB, FT. PER MINUTE. 


BROOM & WADE, LIMITED, 


ENGINEERS MME aa 
HIGH WYCOMBE, BUCKS. | 
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ARMSTRONG 
WHITWORTH 


ROTARY 
AIR GRINDERS 






























The 
Armstrong Whitworth 
range of 
ROTARY GRINDERS 
comprises 


Machines weighing from 42 lbs. 
to 18 lbs. with speeds from 
2000 to 12,300 R.P.M. 


This is the widest range of 
Portable Grinders made, and 


THEY ARE BRITISH. 














SIR W..G. ARMSTRONG WHITWORTH & CO. (ENGINEERS), LTD., SCOTSWOOD WORKS, NEWCASTLE-UPON-TYNE. 
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IN EVERY AUTOMATIC TELEPHONE EXCHANGE 


y, 


HARPER’ CASTINGS 


SATISFACTORILY PLAY THEIR PART 


To fulfil the rigid standards imposed by the Post Office telephone service 
demands high grade material and perfect workmanship. In every automatic 
telephone exchange ‘‘ Harper” telephone castings are to be found—accurate, 
perfectly dimensioned and splendidly finished. 

We can undertake all types of castings, from a few ounces up to 5 cwt.—every 
casting possessing the famous ‘‘ Harper Skin,’’ the finish which has set a 
standard in the casting world. ‘‘ Harper” Castings are invariably delivered 
to time, thoroughly cleaned, levelled, dressed and gauged, so that uniformity 
and interchangeability are guaranteed. Longer tool life, with absence of 
expensive tool breakages, is ensured by the even texture of the casting, many 
machining pfocesses are eliminated by reason of unusual accuracy, and 
suitability of material is certain, thanks to laboratory control. 


We shall be happy to advise you on all casting problems. 
Please send for a copy of our publication No. B 2133. 


HARPER CASTINGS COST LESS BECAUSE THEY SAVE MORE. 


JOHN HARPERS COL? 
ALBION worKs WILLENHALL 


TELEPHONE: TELEGRAMS ~ 
WILLENHALL 124 (4LINES) HARPERS, WILLENHALL, 
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Regd. Trade Mark 


90 year's experience 
in the maiufacture 
9g 





Class L—TWO-STAGE AIR COMPRESSOR. 
Mechanically Operated Inlet Valve. Only one Delivery Valve. 
Great Saving in Power over any Single-stage Machines. 





Fig. 5239—D.R. Type. 


HIGH-SPEED VERTICAL COMPRESSOR. = p , 
With One, Two and Three Cylinders, Class C—THE KOSTER “DRY” VACUUM PUMP with Slide Valve. 


in all sizes. For the Highest Vacua. Totally enclosed, Belt Driven. 


Manufactured by 


y 4 i "0 | TD 
Telegrams: “ BEACON,” if W rl atle & s 
MANCHESTER. o e e Codes : 
A.B.C. 5th ED. & LIEBERS. 
Tel. Nos. BLAckfriars 0052 & 3 
MANCHRETER. ALBION WORKS. SALFORD. MANCHESTER 
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Automa 











’ fl 
A The Automatic Movement 
Values are operated 
direct from the float 
spindle without the use of 
auxiliary or pilot valves. 
The simplicity of the 
design enables them te 
work for lengthy periods 
with absolute certainty. 








he 

B Jhe Inlet Reflex Valves 
are of special design 
with a clear drop below 
the flap. 





“af : ~~ 
€ Ample inspection open- 
ings with removable 
covers. 





—_p & FE are the inlets for 
waste water and soil 
water respectively. 

Note the cross connect- 
ing pipe and valve I 
TELEPHONES 


The inlets are again London Office : - TD YORK 
cross connected by means ADAMS HOUSE, 2047-8-9 


of valve G OLD QUEEN ST. TELEGRAM 


SW. HYDRAULIC ENGINEERS, YORK = °*J55"* 
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Vertical Horizontal Spindle Against 30 feet head. 
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All Sizes 
and Designs Made by 


Highest Efficiency The Mirrlees Watson Co. Ltd. 
and Ma nu facture 45, Scotland Street, Glasgow. 


We Associated with 
Ve Sa Mirrlees Bickerton & Day Ltd. 
2 Diesel Oil Engine Works, 
Stockport. 
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@ Cub Excavator, built by Priestman 
Bros. Lid., Holderness Foundry, Hull. 
Operated by various relay clutches 
which in turn are operated by bands 

lined with FERODO., Brakes also 

lined with FERODO. 
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BELT (satt searina Type) COMPANY LIMITED. 








GRAVITY BUCKET. ° SCREENS, 
PUSH-PLATE seek inion oe TIPPLERS, 
SLAT, TRAY & SMETHWICK 0001 APTITUDE. BHAM BUNKERS anD 





SPIRAL CONVEYORS. : —<timn SPECIALIOTS-1h:—aa—— STRUCTURAL STEELWORK. 
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MACHINE CUT GEARS. 


ne 


CHANGE WHEELS 
AND STANDS. 
All Sizes, 14 dp. to 4 dp. 
Accurately Cut by New Process. 
Very Low Prices. Ask for Lists. 
SPUR GEARS. 


Standard patterns for all sizes, oval or + section arms 
to 2in. pitch, face to sult, Sft. diameter. 


MITRES AND BEVELS. 


To 2in. pitch and 24in. diameter. Larger sizes to order, 


PAPER AND RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 
CLEAN CASTINGS. Spur Gear Blanks 


from any of the above patterns. Balance Wheels made 
up to suit customer, and Castings only supplied if 
required. 
General Machine Castings made to Customers’ Patterns. 
Low Prices for Planing, Boring, Turning, Screwcutting. 


Send your Enquiries 


Greenwood’s Standard 


Gear Cutting Co., Ltd., 


NEW BOND STREET, HALIFAX 
Telephone: 1212. Telegrams : “ Gears.” 








ERATING 
RE HINERY 


wultSULATION Of COLD SPACES 
LIVERPOOL REFRIGERATION CL: 


LIVERPOOL 








M.F.M. FURNAGES 


GAS, OIL, COAL OR COKE FIRED. 
The MANCHESTER FURNACES, Lid., 
Ashton New Road, MANCHESTER. 

















STEAM TRAPS 


AkD 
THERMOSTATS 
FOR ALL 
PURPOSES 


THE HORNE 
ENGINEERING CO. LTD. 


35, Pitt St.. 
GLASGOw. 


Wexotess Stee. Tuses. 


Large stocks of 8’, 8§”, 82” and 103” all out- 
side diameters. 4", 3”, %”, and }” thickness. 
Long random lengths, plain ends. 

Also smaller sizes down to 2’ 





Send your inquiries to— 


INSHAW, TUBE WORKS, EASTERHOUSE, 
nr. GLASGOW. 





GOODALL CLAYTON&.C°1T? 
LEEDS 
CONVEYING PLANTS, BUNKERS &¢ | 





-STIRK™ 


ite) 7 a> 





Photo No. 1163. 
120" x 96" HILOPLANE. 


Messrs. Heuze, Malevez & Simon, Auvelais 


























7,000 SATISFIED USERS 


(Faces are ground 


Because they are Accurate and Dependable ont ic: 
and Deliveries are Certain 


Standard’s cast iron, hammered piston 
rings are backed by 40 years’ specialized 


experience — ensuring just those 

qualities of dependability, 

{ } . accuracy and long life 
) ’"§ ~which discriminating 

engineers appreciate. 


And be insured against all risks They never let you down! 


The STANDARD PISTON RING & ENGINEERING Co., Ld. 
usr Tifiiitere, PREMIER WORKS, DON ROAD, SHEFFIELD. ~ oorai£iittifiecn, 


W. M. JAPP, 197, Bath Street, Glasgow, C. 2. J. F. MACDONALD, 39, Victoria Street, Westminster, S.W. |. 
Telephone: DOUGLAS 5357. . Telephone: VICTORIA 0222. 
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F you havea dust exhaust- 
| ing problem, large or 
wall let us design for 
you a simple, yet efficient 
plant, which will give com- 
plete satisfactionata 
moderate initial cost. The 
high efficiency of our plants 
ensures correspondingly low 
running costs. 


UR Booklet K189,“Dust 








Removal,” will interest e ** Keith. 
you. Please write for a copy. Blackman’ ’ 
Plant ex- 

hausting 

dust from 

polishing 

bobs. There 

are thou- 

FANS —HOODS— DUCTS—SETTLERS nies 
JAMES KEITH & BLACKMAN Co., LTD. plants 

Head Off throughout 

27, FARRINGDON AVENUE: LONDON, E.C.4. the country. 


‘Phones: Central 7001 to 7009. ‘Grams: “James Keith, Phone, London,” 

























Sa 


Modern Weighin 





~ 
Moho tey 









WE HAVE A I: 

# 

SELF INDICATING e 
. W EIGHER 


FOR EVERY TRADE AND PURPOSE 


» 








MADE IN ALL 


CAPACITIES 
SIZES AND ask for 


‘Catalogue > 





FROM A SMALL SCALE TO THE 
LARGEST WEIGHBRIDGE 








Wi 


UUM 











Vie, Lhd 
Wy 






Me sani Nyatt 


Al Tl, 


ISS 





TELEPHONE : 51096. 


"GRAMS: “ ROSS, HEELEY, SHEFFIELD.” 


NU 
AIZLEWOOD ROAD ~ 


5 1865 








Self Indicating 


Weighing Machines 
Save Time 


Weigh accurately 
Prevent mistakes. 





, Ask for 
full par- 
ticulars of the 
“ROSS” Road or 
Rail Weighbridges 
fitted with their 
Patent Seif- 


Indicating Dials. 


Your 
enquiries 
are 
solicited. 


SHEFFIELD ENGLAND 











THE VALUE OF A COUPLING’ IS 
DETERMINED BY ITS RESILIENCY AND 
y THE BIBBY COUPLING HAS SIX 
TIMES THAT OF ANY OTHER MAKE. 





BIBBY COUPLING UNDER NORMAL LOAD. 


THE WELLMAN BIBBY CO., LTD., 
VICTORIA STATION HOUSE, LONDON, 5S.W. 1. 
Telegrams—COUPLINGS, SOWEST, LONDON. 














THE BIBBY RESILIENT COUPLING. 


PATENTED IN ALL} COUNTRIES. 


THE IDEAL RUNNING CONDITIONS 
FOR ALL MACHINES ARE PROVIDED 
BY BIBBY COUPLINGS, OF WHICH OVER 
15,000,000 H.P. HAVE BEEN FITTED. 


Telephone—VICTORIA 7752. 
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ARCHIBALD EDMESTON & SONS, 


SPRINGFIELD IRONWORKS, PATRICROFT, near MANCHESTER. 


O A KEYS OVER 1,000,000 H.P. AT WORK 
INVALUABLE FOR DRIVING 
MINING MILL 


MACHINERY ee GEARING 
AND igs GENERALLY. 


HAULAGE. 























i CONCRETE 
SAW p> jie 
MILLS. : : 3 

Wellington en Se aN = 
ELECTRIC ee ia MAKING 


EMERY, EMERY CLOTH — LIGHT on \\ eee | PLANTS. 


& GLASS PAPER rower eli See Tis. 
CHEAP 


TEXTILE ' . pene 


Oakey’s Emery Cloth and other MACHINERY. \ y ae 
abrasive specialities are made from as } 








FOR STARTING 


the finest materials available and aS 
) GAS: AMO FOR COUPLINC 


have enjoyed world wide reputation 
for high quality, durability and OIL ENGINES. SHAFT - ENDS. 
PATENT 


performance for a period of 100 
years. You are invited to write 
for price list and samples. 


Send for Price List and Description. 





JOHN OAKEY & SONS, LIMITED 


_ WELLINGTON MILLS, LONDON, S.E.1 td., BELPER, 
’Phone—Hop 2365-6 Telegrams—“ Oakey, Lamb, London” me e rothers [ DERBYSHIRE, 
£.2b ENGLAND, 
REVOLVING or 
STATIONARY PANS. 
PERFORATED or 


SOLID BOTTOMS 
Over or Underdriven 


‘we CLEVELAND BRIDGE) == Mixers 


ENGINEERING CO. LTD.| £4g¢Runner Grinding Mills 


combined with 
Steam, Oil 


Bridge Builders and a ee 
Constructional Engineers. 


. SPECIALISTS IN DEEP FOUNDATION WORK. 




















or 
Bleotric Motor. 








HAVE YOU TRIED 


a be improved 
mccvt Us a gemceining amc con at gaevse: || Heat-resisting 


CAST IRON RESEARCH ASSOCIATION. (British Patent 


No. 378508). ¢ t : " 
Two compositions are recommended for general use :— as I on 


No. I.—Soft grade, readily machinable and takes 
avery fine mirror finish. Tensile strength 16 tons 
per square inch and an elongation in the cold of 
3% on 2’. ° 
No. 2.—Hard grade. Has better heat-resisting A 
prope ties than No. I, and is recommended for | | 
applications where machinability is not necessary. : 
i for fi Casti 1 I - 
ltties “Osnigt 450 eset is Sager oe ae ast -, dower aaa moulds, PRODUCT 
” 2 ie J Write for further particulars to: 


dare tldgs orct Gagan coun ea ts, a SHEEPBRIDCE STOKES CENTRIFUGAL CASTINGS CO. LTD. 
SHEEPBRIDGE WORKS, CHESTERFIELD. 




















LONDON OFFICE - - ~ 123, PALL MALL, S.W.1. 


HEAD OFFICE & WORKS - - DARLINGTON. F WIGGINS & SONS. 
5 Telephone : ROYAL 9029. 
Telegrams :— Telephone :— FURNACE 
CLEVELAND, DARLINGTON. No. 2710 DARLINGTON. FOR INSULATION, SIGHT-HOLES, etc. 
Lapgest Stock inthe World. 


CLEBRIDGE, LONDON. No. 3427 CENTRAL. 
102, 103 and 104, Minories, LONDON. 
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MACHINE CUT 


GEARING. 





SPUR, BEVEL, WORM, SPIRAL, AND SPROCKET GEARS. 
RAWHIDE, PAPER AND FIBRE PINIONS. WORM AND 
SPUR REDUCING GEARS. CASE HARDENING & GRINDING. 


THE REID GEAR CO., 


LINWOOD, near PAISLEY. 











mY a 


' Submit your 
| Drying Pro- 
1 blems to us— 
| 97 write for 
1 Booklet, 
| ‘Drying & 
' 


Dryers.”’ 


Indian Agents: Messrs. Keymer, 
Bagshawe & Co., 4, Lyon’s Range, 


Calcutta. 


S. African Agents : The Dryden Eng, 


and Company, Limited. 


Musgrave 











Musgraves are specialists in all 
classes of Drying Plant. 


For Textiles, Foodstuffs, Confec- 
tionery, Rubber, Paint and Enamel, 
Clay ware —whatever type of Drying 
Plant you require, Musgrave can 


supply. 


WARS REX Tee Le 





St. Ann’s Ironworks, Belfast. 


LONDON 


Co., Ltd., Box 815, Johannesburg. 


CARDIFF MANCHESTER 
GLASGOW. ; 



















Telephones— 
No. 7316 BLACKFRIARS, Manchester. 
Nos. 9770-9771 Victoria London. 
CODES: A.B.C. 5th and 6th. 


Telegrams— 
“ BRAKE,” Phone, Manchester, 
“ EXCLUDING,” Parl, London. 
CABLE ADDRESS: “BRAKE,” PHONE, MANCHESTER. 


-GRESHAM’S PATENT 


INJECTORS 


HOT WATER INJECTORS FOR DEALING 
WITH WATER UP TO 140 DEGS. WITH 
180 LBS. PRESSURE. 





» 
. 
: 
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Largest and Oldest Makers of Injectors 


IN THE KINGDOM. 


pang 
oS a 


Every Class of Injector Made. 





London Office : 
40, Wood Street, Westminster, S.W. 1. 


GLASGOW OFFICE: WM. LESTER & SONS, 
38, BATH STREET, GLASGOW 


NEWCASTLE-ON-TYNE OFFICE: FRED CRIPWELL, 
18, BIGG MARKET. 


BELFAST OFFICE: R. PATTERSON & SONS, 
13 and 15, BRIDGE STREET 


GRESHAM & CRAVEN EL: 


HEAD OFFICE AND WORKS 
ORDSALL LANE, SALFORD, Lancs. 


OVERSEAS AGENTS : 


FRANCE, BELGIUM, SPAIN AND PORTUGAL : 
The Vacuum Brake Co. (France) Ltd., 51, Boul d dos Batignoll 
INDIA: Heatly & Gresham, Ltd., 6, Waterloo Street, Calcutta. 














Paris. 





Do. 9, Forbes Street, Bombay. 
Do. 14 and 15, Popham’s Broadway, Madras. 
Do. 31, The Mall, Lahore. 


HOLLAND: Th. M. De Grijs, 39, Lindelaan, Rijswijk, The Hague 
AUSTRALIA: Adams & Co., 521-523, Collins Street, Melbourne. 
SOUTH AMERICA: Evans, Thornton & Co., 465, Calle Defensa, Buenos Aires. 
Norton Megaw & Co., Ltd., Rua Mayrink Veiga No. 6, Rio de Janeiro. 
Do. Rua Alvares Penteado No. 21 sob-Sao Paulo. 
SOUTH AFRICA: Rogers-Jenkins & Co. (Pty.) Ltd., 91, Bree Street, Capetown. 
Do. Corner of Prince Alfred & Milne Streets, Durban 
Do. Nugget Streets, Johannesburg, and at 


Marsball & 5 
Port Elizabeth and Buluwayo. 
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Telephone Nos. 4107, 4108 & 4109. Telegraphic Address: “ Engineers, Dundee.” 
Codes Used: “ A.B.C.” (5th Edition), Marconi and Bentley. 


TOTALLY ENCLOSED WORM AND 
SPUR REDUCTION GEARS. 


Machine Cut' Double Helical Spur Gears. 





for Mills and 
Factories. 











URQUHART LINDSAY & ROBERTSON ORCHAR, LTD., 


FAIRBAIRN LAWSON COMBE BARBOUR, 
BLACKNESS 
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ON ADMIRALTY AND WAR OFFICE LISTS. 





MESSRS. 


ASSOCIATED WITH 


ENGINEERS, 


DUNDEE. 


LTD., 





LEEDS, 


and WALLACE FOUNDRIES, 
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PUMP 


SERIES R.P.V. 


DUPLEX PUMP. 


Specialities : 
CENTRIFUGAL 
TURBINE 
CIRCULATING 
HYDRAULIC 
BOOSTERS 
AIR 


HEATERS 
CALORIFIERS 


Specialities : 
BOILER FEED 
MINING 
DEEP WELL 
BOREHOLE 
VACUUM 
HEAVY OIL 


COMPRESSORS 
CONDENSERS 


TREBLE RAM PUMP 


CENTRIFUGAL PUMPS. 


SPLIT CASING TYPE. TURBINE TYPE. 








: Paeel FRANK PEARN & C° pr ‘GRAMS: 
1141 «« PUMPS,” 


—— 12. 








AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


ELEVEN SIZES KEPT IN STOCK, WITH SPARES. 
DISPLACEMENT: 2 TO 425 CU. FEET PER MIN. 
PRESSURES UP TO 100 LBS. PER SQ. IN.; OR VACUUM. 


FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES 


TELEPHONE IPSWICH 2124 and 2125, 
TELEGRAPH “REAVELL, IPSWICH” ; 


REAVELL & CO., LTD. 
IPSWICH - ENGLAND. 


OR WRITE TO :— 
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MACHINE CO., LTD., BRISTOL 


ANY SPEED : ANY HP. 


TELEGRAMS : LLEWELLINS, BRISTOL. 





TELEPHONE ; 20891, 


ESTABLISHED 1837, 


STEAM LOCOMOTIVES 


FOR EVERY PURPOSE, 


DIESEL LOCOMOTIVES 


NOW STANDARDISED 


From 20 B.H.P. up to 150 B.H.P. 


THE AVONSIDE ENGINE GC” L™ 


FISHPONDS, BRISTOL. 


Codes used : 


Telegrams : LOCO, BRISTOL. 
ABC (5th Edition), Bentleys. 


Telephone : FISHPONDS 30. 
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A BRITISH 
PRODUCT 
OF THE 
HIGHEST 
QUALITY 














THE STANDARD MACHINE’ GREASE 








SOLE MAKERS 


TRIER BROS. LTD 


36, Victoria Street, London, S.W.1 
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The smallest of 
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BRAITHWAITE 











PRESSED 
< STEEL pes 











TANKS 0: Mp5 








holds 220 gallons r( 


























( The largest holds 
3% million gallons ( 








Ye¢ It is the 








LARGEST IN 


















































THE WORLD 


Further particulars on request from : -- 


BRAITHWAITE & CO 
—s ENGINEERS LIMITED 


‘iry) 15, Broadway Buildings, Westminster, S.W.1 


























IAIN 


ANAS 



























































Patent No. 346641. 
Patented in Foretgn Countries. 


STE e.-4 HAW 
sTeaise ©. cowsisnaw auGING ‘ 


RE-ON- TRENT 





The “‘ Steel-Shaw ” Flexible Coupling accommodates instantly 
all errors in alignment, absorbing shocks and stresses, damping 
out vibrations, and at the same time allowing free end-float 
under loads. The reason lies in the design of the springs 
and the grooves. Herein resides its outstanding merit. 











STEELE & COWLISHAW, Cooper Street, HANLEY, Stoke-on-Trent. 











TILGHMAN’S 


PATENT SAND BLAST CO., ° 


The Original Patentees of 
the Sand Blast Process. 


Still originating new ideas !! 





The Tilghman Rotary 
Table type Apparatus. 


Self-contained, 
NO ESCAPE OF DUST, 


NO 
FOUNDATION OR PIT 
REQUIRED. 


All parts above floor level. 


Automatic 
Abrasive 
Feed. 


NO STOPPING 
TO RECHARGE. 


An entirely British 
Production fully - 
guaranteed. 





All mechanical parts fully protected by dust-proof, oil-tight casings. 
Ask for further details of this and many other types of plants. 


Head Office & Works 


BROADHEATH, near MANCHESTER. 


London Office: 17, Grosvenor Gardens, S.W.1. 
22430. H.D 
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EGRETTI 
® ZAMBRA 


38, Holborn Viaduct, London. 
Instruments 


for measuring and:controlling 





Temperature 
Humidity 
Pressure 








was a difficult piece of manipulation. 
Containing 128 feet of 54” x 23” - oval 
Staybrite tube, it had to be coiled on the 
long axis of the tube after polishing. 


Made throughout by Talbot -Stead, the 
original makers and manipulators of Stay- 
brite Tubes. 


Heat Resisting 
Corrosion Resisting 


Prices are now greatly reduced. 


TALBOT-STEAD TUBE Co. Li. 


BIRCHILLS WALSALL 


Telephone : 
Walsall 4186 (5 lines). 


Telegrams 
“Talbot, Phone, Walsall.” 











“NATIONAL ” Patent FUSIBLE PLUGS 


ARE THE BEST@AND MOsT 


Reliable LOW -WATER 


SAFEGUARD. 


Suitable for All Classes of Internally 
Fired Boilers. 
Special Plugs for High Pressures. 


The NATIONAL BOILER 


AND 


GENERAL INSURANCE Co. Ltd. 


(Sales Dept.) 
St. Mary’s Parsonage, MANCHESTER 


London : Empire Hews, St. Martin’s-le-Grand, 
.C. 1. 








Trade Mark 
NABIC. 


Screwed jin., lin., 1}in., 14in. and in. = — on the 
Seating or any special s: 


iim “<< «> EEE aaa: 
PHILLIPS DOWELS FOR CASTING 
PATTERNS. 


aa 


Illustrated price list of Fusible Plugs S108 
or Steam Fitting list S294 senton appl cation 





RECTANGULAR PATTERN. 
ELEVEN SIZES IN BEST 
MALLEABLE IRON. 


CIRCULAR PATTERN. 
TWELVE SIZES IN BEST 
MALLEABLE IRON, 


Also 
RAPPING PLATES, 
LIFTING STRAPS, 

CORE BOXES, 
PATTERN VARNISH. 


Also 


LETTERS & FIGURES, 
LEATHER FILLET, 
WOOD FILLET, 

FILLETING CEMENTS. 


BRASS DOWELS & SOCKETS. “SCREWED” 
OR “DRIVE-IN” TYPE. ELEVEN SIZES. 


J. W. & C. J. PHILLIPS LTD. 


POMEROY STREET, NEW CROSS, LONDON, S.E. I4. 





— ENGINEERS KEYS 
ACCURATELY 
MACHINED 


Ze 


FREDK, Ss 
MOUNTFORD (BHAM) Lp. 
FREMO WORKS, BIRMINGHAM. 








GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
= ATLAS WORKS, 


~~, _ BEDFORD. 


—— 


SMH 


Telegrams: 
GRAFTON, BEDFORD. 


‘III 





Illustrated Descriptive List free on application. 


SILVER MEDAL, Inventions Exhibitio 
GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-Beitish E 
GRAND PRIX, Buenos Aires Tahtbicion, 1910. 
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PULLEYS 


Pulleys of every size and shape, 
yet all of the same high standard 
of manufacture, are made by 
Douglas Lawson. Specially con- 
structed for high speeds and 
heavy drives, the “‘STANCHION” 
pulley stands out against all 
others, whilst for every day 
jobs the more usual wrought 
iron pulleys are the acme of 
reliability when they bear the 
Douglas Lawson nameplate. Pro- 
duction on the largest possible 
scale enables Douglas Lawson 
to sell the best possible pulleys 
at a reasonable price. Please 
write for our latest illustrated 
catalogue, we will send it to 
you by return. 


DOUGLAS 
LAWSON 


AND CO. LTD 
BIRSTALL..LEEDS 


Bring your pulley problems to us—we will do our best to solve them ! 
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still remains the ONLY 


material for economical 


BELTING 


’ Hendrys’ Laminated Leather Belling is built up 
from solid leather in a single ply up to 1” thick. 
Any length—endless. No metal fasteners or 
cemented joints to fracture or cause vibration. 


HENDRYS' 


LAMINATED LEATHER BELTING 


Sole Manufecturers: JAMES HENDRY LIMITED, BRIDGETON, GLASGOW 
Branches: London, Birmingham, Manchester and Johannesburg 


SMALL MOTORS 


Quarter to one horsepower. - 
A.C. or D.C. of any voltage. 
Speeds from 26 to 10,000R.P.M. 


NORMAND ELECTRICAL Co. La. 
3, North Side, London, S.W.4. 














— “ALL TYPES 
HANDLING MACHINERY 


ere) zng0n)]] 

















For Particulars of 


** The Engineer” Series of Technical Books, 


Address: CONSTABLE & CO., 10 & 12, ORANGE STREET, W.C. 2, 








We have unusual facilities for furnishing 
Engineers’ Mill and Colliery equipment, 
boiler and engine fittings, etc. 


Strict adherence to specifications is 
assured. 

May we quote for your particular require- 
ments ? 

We also manufacture : 

INDIA RUBBER & ASBESTOS GOODS. 

ANTI-FRICTION METALS. 

All classes of Non~Ferrous Ingots. 


BRASS & IRON FOUNDERS. 
PEGLER & LOUDEN . A 
= & 











54-60, Brown Street, GLASGOW. 


*Phone: 3240 Central. Tels.; Gunmetal. 














, TD rr! LONDON, 8.W. 4 
cas Sidrewed crest Londen 





THE 


PREMIUM SYSTEM of PAYING WAGES 
A few copies of this book, the standard work on the subject, 


are left. They form part of the fifth 


revised to meet the great demand. 


edition, which was 


Copies in cloth boards, Two Shillings and Stapence each net. 
Post free to amy address in the United Kingdom, 2s, Od. 








“THE ENGINEER” Office, 28, Essex Street, Strand, W.C. 
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Dressed Ramp 
Cup Leather 


muuneee by yd rau | 1 C 


S Leathers 


(Open Centre) O f Qua | 1 ty 
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Hydraulic 
Hat Leather 


\" 








Hydraulic 


It often costs more to le sca 


replace leathers 


obtain the best 
to begin with! 











Hydraulic Ram 


Leather 
Each leather is individually moulded and machined to. exact 


- SNS (Spaceless) 
size, thereby ensuring an accurate and lasting shape. SX 
















ullis ¢Soniid 





Telephone : 
Bridgeton 1205, 






- ‘ ST. ANN’S WORKS, TULLIS ST., 6°75 e. 


** Tullis, Glasgow.” GLASGOW, S.E. Branch Exchange). 



















ROTARY 
EXHAUSTERS 














LUMINIUM 
CASTINGS 


One of the 0 
. Weight - 14 cwt. , 
fi Length - 8f¢. 3in. 

















largest 
Aluminium 
Castings 
ever turned 
out asa 
Production 
Job. 


The illustration is 
typical of the wide 
range of jobs for. 
which Aluminium 
Alloy Castings are 
an economical pro- 
position. It may 
be suggestive of 
possible uses in 
other directions. 
May we help you 
investigate the 
matter ? 














; For all purposes, positive 
| in Action and Full Efficiency 


WILLIAM J | at High and Low Speeds. 


MANUFACTURED BY— 


NICHOLS COMPRESSORS L*” 


or Works: NORTHALLERTON, Yorkshire. 
 SAATRGRAM Lonaon Office: Finsbury Pavement House, E.C. 2. Telephone: Metropolitan 7049. 
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BEDPLATES 
STATOR SHELLS 
GEAR CASES 
ENGINE COLUMNS 
ETC, 








Phone : Uxbridge 25] -2-3. 








STEEL BARREL 


LDI 













MILD STEEL BEDPLATE 
made up in sections weighing 5 tons. 
Dimensions 


cS 


For Safety First—use Welded Steel 






33” x 10’, Gus at ae 


largest Bedplates ever manufactured 
in welded steel. 40%, saving in cost 
over casting. 


THE STEEL BARREL COY (..:...) LTD. 


Uxbridge, Middx. 












ENSURE A REGULAR and CORRECT LUBRICATION 


by fitting the 


“ROTHERHAM” 


No. @ 


MIDGET SIGHT FEED LUBRIGATOR 


Saves its cost in a short space of time. No 
waste as in filling a blind oiler. Flow of 
oil can be controlled as desired. 
Supplied in standard threads. 

Brass Finish 3/6 Polished Nickel Plate 3/9 





Illustration is exact 
size of article. 


ROTHERHAM & SONS Ltd. Coventry 
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SOLUTION 
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Protection 


for every surface 


“ Bitumastic” will provide lasting 
protection for any surface in any 
climate. It prevents corrosion a 


iron and steel surfaces; 


WAILES DOVE BITUMASTIC LTD., 








> REPETITION LTD. 
NE LANGLEY. BIRMINGHAM 








woodwork (old and new ayatiet 
rot; makes brick, cement, con- 
crete, stone, asbestos, felt, and 
patent roofing waterproof. It is the 
ideal all-round protective coating— 
is efficient and economical—and 
will last. Used extensively by 
Government Departments, Crown 
Agents, Publict Authorities and 
Industrial Organisations. _Illus- 
trated booklet giving full 
particulars of all “Bitumastic”’ 
coatings, free on request. 


BITUMASTIC 


Sole Makers: 


NEWCASTLE-ON-TYNE 
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: ca eol ety 
EXTENSION TO SOUTHGATE © IO) Been 


ENFIELD WEST & COCKFOSTERS i 
NIGHTINGALE 
UNDER CONSTRUCTION }© TO, ae 


KENTISH CLO, 
TOWN 


CAMDEN @ 


TOWN 


~ MARBLE "Sto 


ARCH Cy) 


DOVER ST. 














One of the most efficient organisations in the world tion has ordered Howden Silentvane fans for the in- 
is London Electric Railways (the Underground group). stallations shown on the map;, Howden Silentvane fans 
During the last 20 months the ‘ Underground’ organisa- have been chosen because of :— 


1. The Silentvane high efficiency. 
2. The Silentvane characteristics. 
3. The workmanship and service of Howdens. 


JAMES HOWDEN & Co. (LAND) Ltd., Caxton House, Westminster, S.W. 1. 


Raymond 
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wittctt “ CAMEL HAIR *, 
BELTING 
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at a The World’s Strongest Belt | reppaway| » 
‘ 5 go 
a) =a, __ | PRODUCTS 
a edt LLUSTRATION shows a 36” wide Camel Hair Belt se 
Tae driving at a Steel Rolling Mill. This belt is tratsmit- CANVAS FIRE 
q | 3 ting600/750H.P.,and every two minutesitissubjected HOSE. 
Ty ah _ to an overload to 1100 H.P. of ten seconds’ duration. ies 
4 Es any The length of the belt is 89 feet, driving from 8’ 3” dia. | FIRE APPLIANCES. 

i ‘San a pulley to a 12’ dia. pulley, and the belt speed is 5182 fee 

4 F.P.M. MECHANICAL 


The shock and severe strain imposed on the belt is RUBBER GOODS 
triumphantly met, and with an ample reserve of —o-— 
safety. The resiliency and strength of Camel | HOSE FOR AIR, 
Hair Belting always meet the demand, and absorb | SUCTION, WATER, 
all shock in a remarkable and efficient degree. erence OIL, 
The grip of the belt when the overload is applied Vereen trea: 
never fails—it is there always, and responds 








instantaneously. Poms 6 
° CONVEY 
This Belt amply demonstrates the value of Camel ae 
Hair Belting for efficient and economical service. a, 
COAL PICKING 
BELTS. 
INVENTORS AND SOLE MAKERS ami 


HOT CINDER 
BELTS. 












F. REDDAWAY & Co. Ltd. | 


~~ PENDLETON, MANCHESTER geben 5 


REDDAWAY s 
a and BUSH HOUSz&, LONDON, W.C. 2 for 


ll 


ELIABILITY 











. : FOR 
STEELWORKS, HARBOURS, 
i SHIPYARDS..AND DOCKS, 


CLYDE CRANE & ENGINEERING CO., LTD., MOSSEND, near GLASGOW. epee” "ee 














“AN ENGINEER’S LIBRARY IN ONE VOLUME” 


KEMPE’S 
‘-ENGINEER’S 
YEAR BOOK 


THE RECOGNISED STANDARD REFERENCE BOOK ON 
BRITISH ENGINEERING PRACTICE 


INDISPENSABLE TO ALL ENGINEERS AT HOME AND ABROAD 


oo 


ORDER YOUR COPY NOW 


(The 1932 Edition will be current until the end of 1933) 





8000 Pages 7* x 5” Prospectus on application Price 318. 6d, 


OBTAINABLE FROM 
THE MANAGER, THE ENGINEER’S YEAR BOOK, ‘28, Essex Street, Strand, W.C.2. 
Publishing Trade Agents-CROSBY LOCKWOOD LTD., 7, Stationers Hall Court, Ludgate Hill, London, E.C. 4. 
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; | FINSBURY PAVEMENT HOUSE 
LONDON OFFICE. LONDON EC. 2. 














THE BRITISH SPECIALISTS. (ON ADMIRALTY WAR DEPT AND COLONIAL LISTS 


HYDRAULIC LEATHER: 


HERS COMPANY LIMITED ALTRINCHAM EST. 50 YEARS” 




















Where there is 

| necessity for 
SPEED 
STRENGTH 
RESISTANCE 


You can run heavy traffic over concrete made with Ciment 
Fondu in well under 24 hours after the concrete is placed. 











Concrete made with Ciment Fondu is stronger in one day 
than Portland cement concrete which has been maturing . 
WIRES : “GAS, LEEDS” 


> practically ery tnown ome alam High (lass CLAYTON CROSS-TUBE BOILER) 
isi cement concrete. 
maa | rge Stock in Hand Ready for Prompt Delivery 


No other cement will give you any one of these results. einai - — 
Aluminous cement gives you all three—it is the combination PR SAND PARTICULARS ON APPLICATION. London Office. S,VICTORIA STREET, S W.1. 
of these amazing qualities which has led to the use of Ciment 
Fondu on the World’s largest concrete jobs, and which has IRON CASTINGS 
earned for it the title of ““The World’s Wonder Cement.” 
Whenever Speed or Strength or Resistance is called for 
as well as in those excep- 

tional cases where all three 


are essential, you must use {{ 















































LAFARGE ALUMINOUS CEMENT CO. L™ 
Lincoln House, 296-302, High Holborn, London, W.C.1. 
Telephone: Holborn 6431. Telegrams : Cimenfondu, Holb., London. 

WORKS: WEST THURROCK, ESSEX. 
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Abbott & Co., Ltd. ....... 
Adams Hydreclies Pee 
damson, 
flexes . & Co., Ld... 
Allen. W. H.. Sons & Co., 
hoon Stevens | oT eam 
\rkinstall Bros., Ld ...... 
Arm stzong Whitworth, Sir 
& Co. (Engineers) 


s° mene 


Id (eover? oF ii- 
Asbestos Cement “Bi uilding 
Producta, Ld@.,,.....+4:. 
Ash Company (London) Ld 
Ash, 0: 
‘Shino, Benson, Pease & 


Ashworth, Son & Co., Ld 
Associated British Machine 
Too kers, Ld......... 
ey Engine Co,, Ld. 
Babcock & Wilcox, Ld 
Bagnall, W. ? ARS 
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Beardmore, W., & Co ta’ 
Bennett & Sayer 
Bettles & ogee ds de> 
Booth, J., 
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Braby, F., 5 
Brackett, ¥. 
Braithwaite & Co., Ld..... 
Brett’s Patent Litter Co.,Ld 
British Institute of Engi- 
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British Insulated Cables, Ld 
British Ropeway Eng. Co... 
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WIRE DRAWING PLANT LONDOI, E.C. 4. 
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street, the Solicitors, Messrs. EDWIN ety ageoy Tie stts "DRESSES, bi y 
5 : y 
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Gomponint “Parts “ahd” Asscmbitne. Apsagaren’s | WIDDOWSON'S, Canel-etrect ‘Works, "Nottingham. ENGLISH STEEL CORPORATION LTD. 
Several Tons Small Brass and Steel Strip, &c. FOR SALE. ; Steel Manufacturers, en, ete. 
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Grinding Machine, No. 3 ‘‘ Cincinnati’’ Universal 400 H.P. Belliss “Triple H.S. Enclosed STEAM s 
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Vert. Milling Machine, table 57in. by 14im., auto- 140 H.P. Crompton MOTOR, 460 vo. D.C., 190 revs. 
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7 m dru 
FU M. 5 Marine Boilers, ts 2in. 7 lift. 6in., aoe Ib. w.p. 
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dition.—Address, 702, ‘The Engineer Office.” 702 F new cond. 200 B.H.P. Ruston Vertical four-cylinder, (High duty Cast Iron; 20 tons tensile) 
a - Saw PUES fOcxsus" Reece: Sater isin: | cold start OIL ENGINE, solid Sl oman tisidtc ook 
FOR SALE. by 17in., 10in. “ gtroke, 10in. lift, as new; Accum., injection type, with 135 K.W. An made aon # 
Continued from page 4 *'Melection TWO and THREE-THROW PUMPS. compound wound Generator. by|LAKE & ELLIOT, LIMITED, 
, Ph cag yl a. BLE, Single and Double ison. Crompton, 440/460 volts, D.C. BR AINTREE, ENGLAND. 
Hordern and Meccn, lene te a Installed new in 1928, and all in 
COMPRESSORS, |-iiite' ncn sysap tee gigny| ‘ene Sntclancontiion.” "pate RS NAPPING. MOTION 
Tools. eral s. Capstans, Woodworking Machinery. |... STONE BREAKERS 
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STEAM, OIL OR GAS BRASS, &c.—Write for prices, Trionite “Works, ce LINE LOCO 
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Metals and Nations. 


Tue metals which, to so large an extent constitute 
the material basis of our civilisation, are, in the true 
sense, an international and world-wide asset. It 
is, perhaps, a fortunate thing that there are few, if 
any, of the more important metals whose sources 
of supply are confined entirely to the territory of 
any one nation or empire. It is true that during the 
war difficulties were encountered on both sides in 
maintaining the necessary supply of one metal or 
another. In times of peace, even in spite of the 
economic warfare of tarifis, however, a large measure 
of international exchange in metals takes place. 
Producers of metallic raw materials who have 
obtained these from the ores are somewhat naturally 
located in the ‘‘ newer” parts of the world, whose 
mineral resources are often of vast extent and have, 
in many cases, only recently come under exploitation. 
In the older countries it is not surprising to find that 
mineral resources in regard to metal ores have been 
either exhausted or so far worked-out as to render 
further exploitation uneconomical, except when very 
high prices rule for the metals in question. The 
tin mines of Great Britain are a typical example of 
this kind. In these circumstances, it is natural to 
find that all the metals are used in the engineering 
work of the world in very similar proportions 
independently of the particular flag that waves 
over the manufacturing plant concerned, and 
although there is naturally much rivalry in regard 
to the manufacture of metallic products, the methods 
used and the goods obtained can rarely be described 
or claimed as distinctly national. It is, in fact, this 
state of affairs which renders international collabora- 
tion in matters of metallurgy and engineering not 
only possible, but extremely desirable and profitable 
to all concerned. 

It is, therefore, surprising to see a lecture by a 
German industrialist under the title of ‘““ The German 
Metal (‘‘ Das deutsche Metall’). An allowance must, 
of course, be made for the methods of industrial and 
nationalist propaganda and especially for the desire 
in Germany to raise national self-consciousness 
to a higher level. Nonetheless, some degree of 
respect for history and economic facts can surely 
be demanded from men who are in a position to know 
and to appreciate such facts. It is, of course, easy 
to understand what the author of this title had in 
mind when he chose to describe aluminium as “‘ The 
German Metal.” The fact has often been stressed 
by German writers that in regard to aluminium, as 
distinct from all other metals, Germany is self- 








supporting in the sense that she has within her 
borders the necessary supplies of raw material 
and the plant and knowledge and skill for the pro- 
duction of the metal and of its alloys. We are not 
quite sure that a similar state of affairs does not 
exist in regard to iron and steel, but possibly the 
word ‘“ metall”’ is intended to cover only the non- 
ferrous materials. If it were claimed or suggested 
that aluminium has, for this reason, a very special 
interest, both economically and technically, from 
the German point of view, no one could object ; 
the endeavour to emphasise this fact, however, by 
the kind of popular appeal which is employed in 
the title ‘‘ Das deutsche Metall ”’ appears to us to be 
entirely incorrect and misleading. Such words used 
by a man of known standing are bound to suggest 
to the minds of many Germans, including some of 
considerable technical status, that Germany is 
particularly associated with aluminium to a greater 
extent than any or all other countries and such an 
impression is incorrect. 

It is true that aluminium was first produced as a 
result of scientific research by the great German 
chemist Wo6hler, and for this discovery we readily 
pay him and his country the tribute of admiration 
and gratitude which they deserve. The mere fact 
of such a discovery, however, can scarcely be seriously 
taken to give the country where it was made a general 
claim to the ownership—even if only nominal— 
of the metal in question. If that were the case 
similar claims might be made by other countries for 
other metals, but, fortunately, attempts at this 
type of self-aggrandisement have not hitherto 
occurred. Beyond the discovery by Wohler, however, 
the development of aluminium from a rare laboratory 
product to a material of everyday engineering and 
domestic use has not been the work of Germans. 
Developments*have taken place mainly in France, 
Great Britain, Switzerland and America, although 
it must, in fairness, be remembered that the discovery 
of the most remarkable of the aluminium alloys— 
duralumin—was made by Wilm in Germany. The 
interesting point, however, is that the manufacture 
of aluminium from the raw material had not been 
carried out in Germany prior to 1914, and that it 
constituted, in fact, a development forced. upon 
Germany by the conditions of war. That the German 
aluminium industry has not only survived the diffi- 
culties of post-war times, but has achieved a con- 
siderable measure of vigorous development, is much 
to the credit of those responsible for it ; but it surely 
cannot add to that credit or to the prestige of the 
industry to make such an exaggerated claim as that 
conveyed in the title to which we have referred. 

We do not propose to go further into a discussion 
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of the relative merits of the advances made in connec- 
tion with aluminium and its alloys in different 
countries during the last twenty years; such dis- 
cussions are undesirable in themselves and rarely 
lead to agreed conclusions. There will, however, be 
few who will dispute the fact that these advances 
and developments have gone on both in America and 
in England at least as actively as in Germany, so 
that on this ground also no claim to German 
supremacy could be substantiated. In itself, of 
course, the use of an unjustified and extravagant 
title by a lecturer, however eminent, is not a matter of 
very serious importance. Unfortunately, however, 
it is typical of a spirit against which we have always 
tried to contend. This is an idea, which is not 
perhaps explicitly stated, but is obviously present 
in the minds of many writers on technical subjects, 
that it is their duty as patriotic nationals to endeavour 
to claim as much credit as possible for their own 
countrymen in regard to all discoveries and inven- 
tions. As a result, we see the same discovery or 
process or apparatus described by different names 
in different countries, while sometimes one finds that 
an author has carefully given every possible reference 
to earlier work on his subject by his own countrymen 
while equally carefully avoiding reference to work, 
sometimes much more important, which has been 
done elsewhere. Since scientific and technical 
progress must depend upon rigid adherence to truth, 
this kind of thing can only be described as inimical 
to the best interests of all concerned. We feel sure 
that frank and honourable recognition of the work 
of other nations is the only sound course, and those 
who have world-wide understanding and world- 
wide peace at heart must surely seek to avoid in 
all matters an attitude of mind which is typical of 
unfairness and of prejudice. 








Sintering. 


THE great majority of metallurgical products begin 
their existence, so far as their final form is concerned, 
in the molten condition, the metal being poured either 
into ingot moulds for subsequent hot or cold working 
or into shaped moulds for use in the form of castings. 
At one time it might perhaps. have been said that, 
with perhaps the solitary exception of wrought iron, 
all metallurgical products were produced in this way. 
In recent times, however, it has become necessary to 
deal with materials where treatment by fusion and 
casting is either impossible or undesirable. Perhaps 
the best-known example is metallic tungsten. The 
melting point of this metal is very high and its 
chemical activity in the molten state so intense that 
no refractory material is known which can be used to 
contain liquid tungsten, and the same applies to a 
number of its neighbours in the periodic table of the 
elements, more expecially molybdenum. In the 
effort to produce wires of tungsten for lamp filaments 
the attempt to melt tungsten and subsequently sub- 
ject it to cold drawing was soon abandoned. It is 
true that a compressed rod of tungsten powder can 
be heated freely in an atmosphere of hydrogen by 
passing an electric current through it until fusion 
occurs, at all events locally. The resulting body, 
however, is too brittle to allow of any subsequent 
mechanical operation. The difficulty has been over- 
come by using the well-known sintering process in 
which tungsten powder, having first been powerfully 





compressed into a mould, is heated by the direct 
passage of electric current, but not sufficiently to 
bring about fusion. In these circumstances the 
process known as sintering occurs. At the numerous 
points of contact between adjacent particles of 
tungsten powder an atomic rearrangement takes 
place, resulting in the formation of a solid mass, by 
no means free from pores, but possessing a very con- 
siderable amount of cohesion and offering the advan- 
tage that it can be treated first by hot swaging and 
later by wire drawing in such a way as to produce 
wires of almost any desired degree of fineness, such 
as those used so extensively in modern electric lamps. 
Other applications of the sintering process have been 
made to materials of very high melting point, such as 
tungsten carbide, in the production of certain special 
cutting alloys, and it has been suggested that there 
may be a number of other possibilities in the use of 
this process for the production of material which 
cannot be prepared by ordinary fusion methods. 
This is an interesting possibility, but it is well to 
recognise that the process of sintering has dis- 
advantages as well as valuable features. 

The exact mechanism of what occurs in the sinter- 
ing process in the case of pure or approximately pure 
metals is not well understood. The process itself 
has, of course, been used industrially from the earliest 
times in the production of pottery. The firing of any 
kind of ceramic body is essentially a sintering opera- 
tion and somewhat similar processes are employed in 
the metallurgical treatment of certain ores where 
finely divided minerals are treated so as to form harder 
and more solid material, suitable, for example, for 
the blast-furnace. In these cases, where bodies of 
complex composition are involved, we have operative 
at the points of contact of adjacent particles two sets 
of conditions which no doubt bring about the desired 
result. In most sintering operations the particles 
which are to form the finished body are brought 
together under pressure. This may be mechanical 
or it may be applied by the surface tension of a liquid 
or may result from stresses set up during a drying 
process. Whatever pressure is applied, however, is 
borne at a number of points of contact whose total 
area is, at the outset, quite small. The local pressure 
therefore may be very considerable. In a great many 
substances the effect of this pressure will be to bring 
about a local reduction of the melting point. Conse- 
quently, when a compressed mass of powder is heated 
to a high temperature, incipient fusion may occur at 
the points of contact leading in the first place to local 
welding and subsequently under the action of surface 
tension to a drawing together of the particles of 
powder and the formation of larger areas of contact. 
In a more or less impure metal or alloy, and still more 
in bodics of the ceramic or vitreous type, combina- 
tions are probably possible which result in the pro- 
duction of bodies of low melting point, such as the 
eutectics of metallic systems, whose formation will 
further serve to cement together the particles of the 
body undergoing sintering. Neither of these explana- 
tions, however, is readily applicable to the case of 
tungsten, although either may apply to that of tung- 
sten carbide which is generally sintered with the aidofa 
metal of rather lower melting point, such as iron or 
nickel or cobalt. In the case of pure tungsten, how- 
ever, the melting point of the metal itself is so very 
high as compared with the sintering temperature that 
it is difficult to believe that the kind of pressures 
which are likely to be retained between the particles 
of the compressed powder can be sufficient to bring 
about local melting. In this case we must probably 
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look for a phenomenon analogous to the welding 
(not fusion welding) of wrought iron where adhesion 
and recrystallisation can be brought about under 
comparatively light hammer blows at a temperature 
considerably below the melting point. This, it would 
seem, is an example of solid welding, and the fact 
that a subsequent swaging operation does much 
to improve the mechanical strength of the product 
confirms this view. 

Such understanding of the process as we can 
achieve, however, points clearly to its limitations. 
It is at once evident that unless the internal welding 
process can be carried very far indeed the resulting 
material cannot be free from cavities, although these 
may be elongated into fine threads by such a process 
as wire drawing. That such defects exist is clear 
from the strong tendency of tungsten wire to split 
longitudinally, so that, although its strength as 
ordinarily measured is very high, its transverse 
strength is comparatively low. This kind of limita- 
tion makes itself felt much more seriously where the 
product is of such a nature that it cannot undergo 
extensive mechanical working. For example, porous 
metals made from powder by a sintering process to 
serve as absorbents for oil in bearings have found 
application for a number of years. This material, 
however, is not only unavoidably but intentionally 
porous, so that its strength, particularly in tension 
or fatigue, must be strictly limited. Since it is well 
known that fatigue stresses play a large part in the 
destruction of bearings, this is perhaps more im- 
portant than is generally realised. There have also 
been a number of suggestions for preparing com- 
binations of metals or of metals and non-metallic 
materials by a sintering process in order to arrive at 
products which could not be produced by fusion. The 
value of the tungsten carbide.tools is now fully recog- 
nised, but these appear to be exceptional cases in 
which the lack of strength which is an attribute of 
many sintered materials has been successfully over- 
come by the use of a suitable “‘ binder.” Such 
methods may perhaps be applicable in the future to 
other cases, and although we have thought it well 
to point out the difficulties and limitations of the 
process, there can be no doubt that its possibilities 
deserve attention in those cases where materials 
having special properties are required. The demand 
for such materials, however, is steadily increasing, 
with the more and more specialised applications of 
our metals and alloys, and it may be that a future 
development of the sintering process will enable the 
metallurgist to meet demands which it is difficult or 
impossible to satisfy with products made by fusion. 








Centrifugal Tube Casting. 





In a recent article in Die Giesserei* two processes 
for the centrifugal casting of iron pipes are described 
which offer some interesting features. Great stress 
is laid in this article on the importance of accurate 
balance in the moving parts, which affects not only 
the quality of the castings produced, but the life 
of the plant. A machine is described which has been 
designed to measure and locate any out-of-balance 
that may be present and to assist in its correction. 





* Die Giesserei, October 28th, 1932. ‘‘ Die Auswuchtung 
der Rohrformen fur Schleudergi hi * by Dr.-Ing. 
Walther Saran. 








De Lavaud’s process, which is illustrated in Fig. 1, 
uses a water-cooled cast iron mould, or “ die,” with 
a. liner of nickel chrome steel. The difficulties 
which might be expected to arise from warping and 
distortion of a liner made in this material are pre- 
vented by so arranging matters that the liner is 
rigidly held at one end only, the remainder of its 
length being free to move between guides which 
keep it always accurately central. The die with its 
liner is rotated at speeds varying between 300 and 
800 revolutions per minute inside a casing which 
carries the driving motor, and is itself mounted on 
a truck travelling on a short, slightly inclined, track. 
This arrangement allows the rotating die to pass 
over the pouring lander so that the molten metal 
is spread over the whole length of the die in a uniform 
spiral stream. The pouring lander and hydraulically 
operated tilting ladle are fixed and the speed of with- 
drawal of the die over the lander is carefully adapted 
to the speed-of pouring so as to ensure uniformity 
of thickness. 

Moore’s process, shown in Fig. 2, uses a sand- 
lined mould, which is directly driven by a variable 
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speed motor inside a container which is pivoted in 
such a manner that it can be tilted through a small 
angle during the casting process. In this case the 
molten metal is introduced just inside the raised 
end of the die, and the angle of slope is gradually 
and uniformly reduced until, finally, the mould is 
rotating about a horizontal axis. Here, again, 
accurate co-ordination of pouring and tiltimg is 
needed to ensure a pipe of uniform thickness. An 
interesting feature of this process is that the speed 
of rotation is varied. During pouring the speed is 
slow, but immediately pouring is completed and 
the die has reached the horizontal position, the speed 
is increased to 500/1200 revolutions per minute 
(depending on the thickness of the pipe to be cast) 
until the metal has solidified. 

In one variation of this process the die is kept 
horizontal throughout, the metal being introduced 
simultaneously to the full length of the slowly 
rotating die by means of a dumper, and the speed 
increased as before to a figure depending on the 
thickness of the pipe wall. The container opens 
for the removal of the die and the pipe is freed from 
sand on a vibrating table. The need for accurate 
balancing of the rotating die is easily understood, 
since any shaking of the machine, besides causing 
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unnecessary wear, inust cause unevenness in the 


casting. : 

In the balance testing machinet described in the 
article under review, the die is rotated in two sets 
of roller bearings by a belt driving directly on the 
periphery. The belt is arranged so that it can be 
released and thus leave the die rotating freely in the 
bearings when the required speed has been attained. 
One bearing is fixed to the bed-plate, but the other 
is mounted on a carriage which is free to move on 
rollers in a sense at right angles to the axis of rotation 
of the die, this movement being controlled by a 
leaf spring, and its amplitude and _ periodicity 
recorded graphically on a clock-driven chart. 

In making a test the mould is driven at gradually 
increasing speed, the vibration of the carriage with 
the out-of-balance increasing to a maximum when 
the natural period of the whole assembly is reached, 
diminishing again as the speed increases beyond this 
critical range. The belt is then slackened and the 
die allowed to come to rest, the oscillation again 
reaching a maximum as the resonance zone is passed. 
From the record made, and by marking with suitable 
scribing gear, the extent and direction of the out- 
of-balance can be accurately deduced and it is then 
a matter of mechanical adjustment of the die to 
reduce the out-of-balance to harmless proportions. 








The Machinability of Iron and 
Steel. 


In an article! published in a recent issue of Stahl 
und Eisen, F. Rapatz reviews the existing information 
on the machinability of iron and steel. Taking his 
data largely from German sources, the author indi- 
cates three criteria of machinability, namely :— 


1. The amount of material which can be removed, 
under similar working conditions, before re- 
grinding of the tool becomes necessary. 

2. The surface appearance of the machined 
material. 

3. The power consumed during the machining 
operation. 

As Rapatz points out, it is important to observe that 
these three criteria are not in any way related; a 
material may be regarded as easily machinable from 
one point of view, whereas from another it can only be 
machined with difficulty. 

It is clear that, in general, the amount of material 
removed by machining in a given time is dependent, 
other things being equal, upon the cutting speed. The 
“‘ fixed period of time” test, which has been deve- 
loped as a means of judging machinability by the 
first criterion, makes use of this fact. The machining 
operation is conducted for a fixed period, say, one 
hour, and the speed which just produces failure of the 
tool at the end of this period is taken as a measure of 
machinability. According to Rapatz, practical tests 
of this kind, conducted in the lathe, have established 
a relation between the machinability and the tensile 
strengths of certain steels. The results of Schlesinger,” 
for instance, which are quoted, show that for four 
steels having tensile strengths of 84, 70, 51, and 
40 kilos. per square millimetre, the permissible cutting 





+ Patents, Lawaczeck & Heymann. 
1 F. Rapatz: Stand der Kenntnisse iiber die Zerspanbarkeit 
von Stahl und Gusseisen (Stahl und Eisen, October 27th, 1932). 


2 G. Schlesinger, Stahl und Hisen 48 (1928), page 307. 





speeds, are, respectively, 13-6, 16-6, 29-3, and 
42-4m. per minute. Other figures show that the 
cutting speeds permissible for five steels having the 
same tensile strength, but otherwise different pro- 
perties, are approximately the same. It is pointed 
out, however, that this relation between the tensile 
strength and cutting speed only applies to the 
structural, case-hardening, and heat treatable steels. 

High-alloy steels, for instance, are more difficult 
to machine than, in the above test, their tensile 
strengths would suggest. An example is given of a 
comparison between a high-speed steel and a nickel- 
chromium steel. The former, by reason of its hard 
carbides, which wear out the edges of the tools much 
more rapidly, permits a cutting speed only about one- 
half of that allowed by the nickel-chromium steel. 
Another example is that of a 12 per cent. manganese 
steel having a tensile strength of 100 kilos. per square 
millimetre, whose susceptibility to cold-hardening 
renders it more difficult to machine than other steels 
with a strength of 150 kilos. per square millimetre. 

The “‘ automatic ”’ steels are again abnormal, since 
they are far easier to machine than other steels with 
the same tensile strength. This may be due to the 
fact that the chips produced in “‘ automatic ”’ steel 
are more brittle (and therefore more easily broken off) 
and that therefore the work expended in deformation 
is less. 

Information on machinability under drilling or 
planing operations appears to be scantier than that 
relating to lathe turning, but the work of several 
investigators on drilling and planing operations is 
referred to. Patkay,* for instance, conducted his 
drilling test in such a way that with a constant forward 
movement of the tool, but with varying speeds, he 
allowed the tool to work to destruction, and noted the 
depth of cut obtained at the different speeds. As a 
result, he established a relation between the speed and 
depth of cut for two cast steels, but showed that this 
relation is not constant for the two materials. He 
also showed that Brinell hardness alone is in no way 
an indication of the ease of machining by the drilling 
operation. In drilling, the relative ease with which 
the chips may be removed from the work is as im- 
portant as the actual production of the chips, and 
tough, although soft, materials may give greater 
difficulties in this respect than harder brittle materials. 
Soft materials are therefore often more difficult to 
drill. Apparently no final conclusion has yet been 
reached, and no metallurgical explanation can be 
offered. 

In the case of planing, F. Beck,4 amongst others, 
found that the cutting speed is related to the tensile 
strength, but reached no general conclusion. 

In all the tests to which reference has been made, 
tools of the shapes best suited to the particular opera- 
tions were employed. 

Discussing the estimation of machinability by the 
surface appearance of the machined material, Rapatz 
observed that the speed of cutting is an important 
factor, and he indicates for a number of steels the 
critical speeds at or above which a smooth surface 
will be produced. Here, again, the tools employed 
seem to have been those particularly suited to the 
operation, and no reference is made to the influence 
of the top rake angle, for instance, upon the smooth- 
ness of the cut surface, which was observed by 
Rosenhain and Sturney® and subsequently by 





3 F. Patkay, Werkot.-Techn. 22 (1928), page 677. 

4 F. Beck, Masch. Bau 5 (1926), page 497. 

5 Rosenhain and Sturney, Institution of Mechanical Engi- 
neers, ‘* Proceedings,”’ 1925. 
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Okoshi.¢ These investigators also found that the 
depth of cut (that is, in the lathe-turning operation, 
the amount of material removed during one complete 
revolution of the work) has a definite influence upon 
the smoothness of the surface. The degree of smooth- 
ness of the cut surface is, of course, a very important 
factor in determining the machinability of a material, 
for the strength of the machined product may be 
vitally affected by incipient tears and cracks. That 
being the case, it would have been of interest if 
Rapatz had reviewed the existing information upon 
all the factors which influence this condition. 

So far as power consumption is concerned, Rapatz’s 
conclusions may be summarised in the statement that 
an estimation of power consumption and of the tem- 
perature at the cutting edge of the tool is essential for 
a determination of the most economical shape of the 
cutting edge. Since different materials behave 
differently in these respects, measurements of power 
consumed and temperatures obtained may provide 
a further scale of machinability. 

Rapatz concludes with the statement that methods 
of observation provide much fuller knowledge as to 
the process of chip formation, and he cites the work 
of Klopstock and of Schwerd in this connection. He 
does not analyse the results obtained, however, and 
he does not refer to the work of other investigators 
or acknowledge that the first attempts to obtain 
photographic records of chip formation were made in 
Great Britain. 








“New” Indentation Hardness Tests. 


INDENTATION hardness tests are so widely used in 
the examination and inspection of engineering 
materials, that the occasional appearance of “ new ”’ 
tests of this kind is not surprising, particularly when 
it is a matter of common agreement that all existing 
tests suffer from certain more or less obvious weak- 
nesses. Despite these weaknesses, however, existing 
tests, such as the Brinell test and the diamond 
pyramid test, are so valuable to industry that any 
alternative method must show very positive advan- 
tages if it is to obtain more than limited application. 
Admittedly, the Brinell and diamond pyramid tests 
are arbitrary in nature and unsound scientifically, 
since the property or properties of a material which 
they measure have not been defined, but this does not 
appear to lessen their great industrial value. It might 
well be said that the line of development of all success- 
ful hardness tests has been the devising of an arbitrary 
empirical test, on a common-sense practical basis, 
and then when its industrial utility has been proved, 
for more scientific minds to attempt to find out 
exactly what is being measured in the test. These 
attempts to give exact scientific meaning to estab- 
lished hardness tests, whilst unsuccessful in their 
main object, have emphasised the arbitrary nature 
of the tests, and have had the valuable effect of caus- 
ing users to maintain, very carefully, the arbitrary 
test conditions and to realise that even small varia- 
tions from the normal procedure may give valueless 
results. As a result of such experience, any new form 
of test is rightly regarded with a certain amount of 
suspicion, since general adoption of a new arbitrary 
test may invalidate a vast amount of useful existing 
comparative data. 





§ Makoto Okoshi, Scientific paper of the Institute of Physical 
and Chemical Research (Tokyo), No. 272, October 20th, 1930. 
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It can at once be asked, If the indentation hardness 
test is so arbitrary and irrational, why is it so useful ? 
The answer to this question could well be expanded 
into a long article, particularly in regard to. the 
Brinell test, the most useful and best known of all 
indentation tests. In brief, however, a Brinell hard- 
ness test on steel gives useful general (but not exact) 
indications of the following properties :—the ultimate 
tensile stress, the endurance fatigue limit, and the 
wear-resisting properties. For both ferrous and non- 
ferrous metals, the Brinell test is a most valuable 
indication of the condition of the material in. regard 
to heat treatment and cold work, and, for the inspec- 
tion engineer, the Brinell test (in conjunction with 
that most useful modification of the Brinell test, viz.. 
the diamond pyramid test) can be used for direct 
comparison of batches of nearly all metallic materials 
and engineering components which are being inspected 
under production conditions. To a lesser extent, the 
American Rockwell test fulfils the same functions as 
the Brinell and diamond pyramid tests, although it 
gives results on quite different scales. It has the 
practical advantage of being quicker in operation than 
the European tests. 

Since, however, neither the Brinell, diamond 
pyramid, nor Rockwell tests are by any means perfect 
as industrial tests, and, from their arbitrary nature, 
are open to criticism from the scientific point of view, 
it is of interest to consider a test which has recently 
been developed in Japan by T. Matsumura,* and 
which attempts to combine some useful charac- 
teristics of the Brinell, diamond pyramid, and Rock- 
well tests. In Matsumura’s test a 4 mm. diameter 
diamond ball is used as the indenter, and the load P 
to produce an indentation of depth h can be observed. 
Experimenting with the machine constructed for the 
test, it was found that to a first approximation any 
given material conformed to the relationship 


Puthde co... Oa 


where a and 6 are constant for the given material. 
Matsumura suggests that the hardness H of the 
material should be defined as the work done per unit 
volume of indentation in making an impression 
0-05 mm. deep. He then shows analytically that if 
equation (1) holds, the work done per unit volume is 
equal to 4/3 (P,+P,), where P, and P, are the loads ° 
required to make impressions 0-02 mm. and 0-04 mm. 
deep respectively in the test material. Accordingly, 
the hardness can be simply obtained in the testing 
machine by observing the loads which produce those 
impression depths in the test material. This is 
certainly ingenious, because it gives by direct read- 
ings a hardness number which is dimensionally 
correct. Thus the facility of direct depth reading 
so useful in the Rockwell test is combined with a 
hardness number expressed in the same dimensions 
(kilograms per square millimetre) as the Brinell 
and diamond pyramid hardness numbers. Further, 
the test is somewhat more rational than the normal 
Brinell test, since it endeavours to make geometrically 
similar impressions on all materials (ball impressions 
of constant depth). It must be pointed out, however, 
that this suggested new hardness number is dependent 
on the validity of equation (1) above, which in itself 
is an empirical experimental relationship. Further, 
experiment has shown that a depth measurement of 
a ball indentation does not give an absolutely correct 
determination of the diameter of the impression, 


* “A New Method of Testing Hardness,” by T. Matsumura. 
Memoirs of College of Engineering, Kyoto Imperial University, 
Vol. vii., No. 4, 1932. 
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owing to the well-known “ ridge ’” effect around the 
impression. Accordingly, hardness numbers derived 
from depth measurements do not agree with hardness 
numbers derived from diameter measurements of the 
same impressions, and this probably partly accounts 
for the fact that when Matsumura’s hardness numbers 
are plotted against Brinell numbers the result is not 
a straight line. 

Considering the matter impartially, it is not easy 
to see why Matsumura should have troubled to make 
his test dependent on the experimental relationship 
equation (1) above. If he had simply taken the normal 
definition of indentation hardness, viz., 

load 
area of impression 

a direct reading of the load P in his machine required 
to make an impression of depth 0-05 mm. in the 
test material would have given a rational hardness 
figure. On this basis, however, his method of test 
and hardness number would have been almost 
identical with that adopted by Professor Martens 
in Germany many years ago, and similar to that 
now used in the Shore Monotron hardness test. 
Martens took as his hardness number the load 
required to force a 5 mm. diameter ball to a depth of 
0-05 mm. into the test material, and the machine he 
designed could be used to observe the loads required 
in this form of test. Similarly, in the Shore Monotron, 
the load required to force a 0-75 mm. diameter 
diamond ball to a depth of 0-045 mm. is taken as 
the standard hardness result. In: general, then, 
Matsumura’s test does not appear to possess any 
distinct advantages over Martens’ test or the Shore 
Monotron, and its scale is less rational. Without 
direct experience of the machine, it is, of course, 
not possible to say whether it would be more con- 
venient in mechanical operation than the Monotron 
machine. 

Mention has been made above of the Shore Mono- 
tron. In view of its rational basis, it is rather sur- 
prising that this test has not become more popular 
than appears at present to be the case. Direct experi- 
ence of the test in general use is small in this country, 
but the combination of direct reading, a rational 
scale, and an approximately constant diameter of 
impression are sound recommendations. As in all 
depth measurements of impressions, the exact 
diameter of the impression is not necessarily obtained, 
although the fact that the literature of the Monotron 
describes it as a “constant diameter ’’ hardness 
tester rather suggests that the makers of the machine 
have overlooked this point. The depth measurement 
may be regarded as rather a weak point, and may 
result in appreciable deviation of the Monotron hard- 
ness scale from the Brinell and diamond pyramid 
scales. 

The opinion may be expressed that a diamond ball 
or cone hardness testing machine in which the load 
required to produce impressions of constant diameter 
can be observed is likely to be a successful competitor 
with existing machines, since it could be used to give 
results practically the same as Brinell or diamond 
pyramid hardness numbers without the necessity of 
microscope measurements of the impressions. The 
use of a diamond cone of, say, 135 deg. vertical angle 
would probably be more convenient than a diamond 
ball, since one constant diameter impression could be 
used for comparatively soft materials, and a smaller 
constant diameter impression for hard materials, and 
so decrease the requisite load range of the actual 





machine. In effect, a test of this type would not 
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involve any appreciable departure from the standard 
Brinell and pyramid tests, but would give the positive 
advantages of direct reading and accordingly more 
rapid operation. Unfortunately, no suggestion can 
be made as to a suitable mechanical device which 
would enable constant diameter impressions to be 
made. This problem must be left to some enterprising 
inventor who would probably find that his efforts 
were well rewarded. 








Oxygen in Iron. 


THE investigation of the influence of oxygen on 
the properties of steel by the examination of com- 
mercial steels has the advantage of direct applic- 
ability of the results, but it also presents certain 
difficulties. The small amount of oxygen usually 
present, its state of combination, and the uncer- 
tainty which still exists with regard to its accurate 
determination are factors which complicate direct 
methods of investigation. The preparation of 
synthetic iron-oxygen alloys offers a means of 
restricting and controlling the number of factors 
involved in such an investigation. 

In a research by Reschka, Scheil and Schulz 
(Arch. Hisenhiittenwes. 6 (1932-33), pages 105-108), 
experimental rods were prepared by pressing and 
sintering mixtures of reduced iron and oxides in 
various proportions. This method of preparation 
avoids the considerable risk of contamination by 
reaction with the crucible material which occurs when 
iron-oxygen alloys are prepared by fusion. The 
‘“‘ferrum reductum’’ used contained carbon 0-07, 
manganese 0-03, phosphorus 0-01, sulphur 0-017, 
silicon traces and oxygen 3 per cent. The percentage 
of oxygen was reduced by heating in a current of pure 
hydrogen. The iron oxide used in the preparation of 
the mixtures was produced by the oxidation of 
‘* ferrum reductum ”’ in air at 500 deg. Cent. Manga- 
nese dioxide, silica, alumina, lime, magnesia, iron 
phosphate, and iron and manganese sulphides were 
added in the commercially obtainable form. 

The mixtures were pressed into small rods in a 
crayon press Without the use of any binding medium. 
The rods were sintered by heating to 800 deg. to 
1300 deg. in a stream of carefully purified hydrogen. 
They then had a porosity of about 20 per cent. and 
were further consolidated by compression at tempera- 
tures between 1200 deg. and 1300 deg. Cent. After 
this treatment the rods were metallic in character and 
after removal of scale were difficult to distinguish from 
steel rods. Oxygen determinations were made on the 
rods cortaining iron oxide by a hydrogen method, but 
in the case of the other samples the oxygen was 
determined by calculation from the amount of oxide 
added. The spongy or pressed and also the sintered 
samples contained on the average about 3 per cent. 
oxygen. After the compression, which was carried 
out in an atmosphere of nitrogen, the percentage of 
oxygen averaged 1 per cent. as a result of many 
estimations. This remarkable result was confirmed 
by the measurements of magnetic saturation, but no 
explanation can be given of the phenomenon. 

A microscopic investigation of a strongly reduced 
sample containing 0-087 per cent. of oxygen indicated 
the presence of ferrous oxide particles. The solid 
solubility of oxygen in iron at room temperature must 
therefore be less than 0-08 per cent. With increasing 
oxygen content the size of the particles increases and 
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they take the form of rounded inclusions, but with 
still higher content a network is formed around the 
iron grains. The specific volume of the compressed 
rods, ‘after heating at 900 deg., was determined by 
weighing in air and in ethylene bromide. The graph 
obtained by plotting specific volume against oxygen 
percentage lies above a similar graph obtained from 
X-ray data for « iron and the value for ferrous oxide 
of 0-167 cm.*/g. given by Wykoff and Crittenden 
(J., Amer. Chem. Soc., 47 (1925), page 2876). This 
may be due to some extent to the decomposition of 
ferrous oxide into « iron and ferro-ferric oxide, but 
the authors state that it is principally to be traced to 
the porosity of the samples. 

The electrical resistance values of the sintered 
samples are considerably higher than those of the 
compressed rods, owing to the greater porosity of the 
former samples. The rise of resistance due to increased 
oxygen percentage is very slight and for 1 per cent. 
oxygen amounts to only 0-01 ohms mm.?/m. Accord- 
ing to the experiments of Inouyé, the values are con- 
siderably higher and the increase for 1 per cent. 
oxygen is about 0-07 ohms mm.?/m (Mem., Coll. 
Eng. Kyoto 5 (1928), pages 1-69). The authors 
consider that this is due to the large amount of 
impurity in the commercial steels used by Inouyé. 
In order to test the correctness of the values, com- 
parison is made with the increase of electrical resist- 
ance caused by sulphur additions. Benedicks 
(Z., Physik. Chem. 40 (1902), pages 545-60) gives a 
value of 0-109 ohms mm.?/m. for the resistance 
increase with 1 per cent. of sulphur, which corresponds 
to the magnitude of the values given by Inouyé. The 
authors prepared samples containing 1, 2, and 5 per 
cent. ferrous sulphide. These samples were pressed, 
sintered, and compressed. They state that the elec- 
trical resistance decreased with the sulphur content. 
On the basis of the highest values, disregarding the 
oxygen content, the resistance increase for 1 per cent. 
sulphur is 0-02 ohms mm.?/m. and for the lowest 
values 0-01 ohms mm.?/m. These values are very 
different from those of Benedicks, but they agree 
with the values for oxygen given by the authors. 

The authors conclude from the proportionate 
increase of electrical resistance with the percentage 
of oxygen that the solubility of oxygen in « iron is 
only very slight at room temperature, and this con- 
clusion is confirmed by a microscopic examination of 
the sample containing 0-087 per cent. of oxygen to 
which reference has already been made. Quenching 
experiments on several samples low in oxygen were 
carried out in order to determine the influence of 
temperature on the solubility. No reduction in the 
number or size of the oxide inclusions was observed 
for quenching temperatures up to 1300 deg. Cent. 
The upper limit of solubility is given as 0-04 per cent. 
This is in agreement with the recently published work 
of Esser (Z. Anorg. Allg. Chem. 202 (1931), page 73), 
but in opposition to the data of Morden (Stahl wu. 
Eisen, 43 (1923), pages 745-52 and 782-98). 

Schenck and Hengler (Arch. Eisenhiiitenwes. 5 
(1931-32), pages 209-14), on the basis of their investi- 
gations, find a solubility of about 0-2 per cent. oxygen 
at temperatures above 800 deg. This is also at variance 
with the results of the microscopic examination out- 
lined above. Experiments on age hardening on the 
basis of hardness, volume, electrical resistance, and 
magnetic measurements fail to support any conclu- 
sions as to the solubility of ferrous oxide iniron. Age 
hardening caused by the separation of oxide must be 
appreciably less than that caused by the presence of 
0-02 per cent. of nitrogen or 0-02 per cent. of carbon. 
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An investigation of the mechanical properties was 
carried out on rods of 5 mm. diameter and 100 mm. 
long with a gauge length of 50mm. Before testing, 
the rods were heated for one hour in a stream of 
nitrogen and cooled in the furnace. There is an 
increase of tensile strength up to about 0-18 per cent. 
of oxygen and then a decrease to about 3 per cent. of 
oxygen. With 0-087 per cent. of oxygen there was a 
distinct yield point at 17-3 kg./mm.?, but with the 
other compositions no yield point was observed. 
Elongation and reduction of area decrease rapidly 
with increase in the percentage of oxygen: The rod 
containing 0-087 per cent. of oxygen gave an elonga- 
tion of 62 per cent. and a reduction of area of 75-5 per 
cent. With 1-08 per cent. oxygen the action of the 
brittle ferrous oxide was strongly marked, the elonga- 
tion being 12 per cent. and the reduction of area only 
16-2 per cent. However, the rod containing 2-7 per 
cent. of oxygen showed an elongation greater than 
that of ordinary cast iron. The notch impact values 
were at best only about one-third the value of a cast 
steel containing 0-5 per cent. of carbon. 

The machining properties of the rods with a turning 
tool were good with up to 3 per cent. of oxygen. With 
under 1 per cent. of oxygen the turnings were curly, 
but above that amount they became somewhat 
brittle and fragile. This is in contrast to the observa- 
tions of Wimmer and Inouyé, who found with cast 
steel containing oxygen that machining was rendered 
difficult. 

The pressed or moulded rods containing up to 
about 3 per cent. of oxygen could be hot compressed 
without the formation of cracks. 

In order to make a more complete examination of 
the forgability of the pressed rods, a series was pre- 
pared containing 0-2, 1, 2, and 3 per cent. of oxygen 
in the form of iron oxide. Other series contained 
0-2, 1, and 2 per cent. of manganese dioxide, silica, 
alumina, lime, magnesia, sulphur, manganese sulphide 
and iron phosphate respectively. These latter series 
also contained 0-2 per cent. of oxygen in the form of 
iron oxide. The samples were prepared in the form of 
rods 120 mm. long and 12mm. by 12 mm. in cross 
section, which had previously been cold pressed, 
sintered, and hot compressed. They were heated to 
1200 deg. and were flattened at one end by quick 
blows with a hand hammer until below a red heat. 
The flattened portion was about 1 mm. in thickness. 
The rods were re-heated to 1200 deg. and bent while 
hot. The bending angle up to the point of fracture 
was measured. It was found in most cases of hot 
shortness that the bending angle can be increased 
by a previous reduction of about 20 per cent. by 
rolling. 

Hot compression experiments were also made at 
various temperatures in order to determine the 
dependence of hot working on the temperature, as it 
is known that hot short steels exhibit this property 
in a fairly limited temperature range. For this 
purpose cylinders 15 mm. in diameter and 20 mm. 
high were compressed from large mouldings 120 mm. 
long and 20 mm. square section. These were heated 
and compressed to 50 per cent. of their height under 
a quick acting hydraulic press. They cooled only 
slightly during the compression. At 700 deg. the 
cooling amounted to about 5 deg. and at 1100 deg. 
to about 15 deg. ‘ 

The hot shortness increases with an increasing 
addition of ferrous oxide. The formation of cracks 
increases with rising temperature. A well-marked 
red short region was, however, not detected. 

Manganese dioxide behaves similarly to ferrous 
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oxide. The formation of cracks is most marked at 
about 900 deg. The action of 1 per cent. oxygen 
combined with manganese corresponds to that of 
about 3 per cent. of oxygen combined with iron. 
Additions of silica, lime, magnesia, and alumina also 
cause an increase of redshortness. The effect increases 
in the sequence: lime, silica, magnesia, alumina. 
These oxides, in contrast to iron oxide, are distin- 
guished by their high melting points, and the low 
plasticity of the inclusions at forging temperatures is 
evident from a microscopic examination. Lime and 
to a small extent silica tend to cake or clot and are 
therefore not uniformly distributed. Cracks were in 
all cases similarly developed. Rolled test rods were 
very resistant against fracture at right angles to 
the fibre (direction of rolling). 

Sulphide of iron has a very marked effect on the 
forging properties. The material appeared to lack 
cohesive properties and rolling was scarcely possible. 
It can be assumed that inclusions or eutectics of low 
melting point adversely affect hot working. This is in 
agreement with the results of Schottky, Schichtel, 
and Stolle (Arch. Hisenhiittenwes. 4 (1930-31), pages 
541-47). On the other hand, an addition of iron 
phosphate, which also has a low melting point, 
appears slightly to improve the forging properties. 
The explanation for this difference in behaviour is 
apparent from an examination under the microscope. 
The iron sulphide separates out to a large extent in the 
grain boundaries, but the phosphate forms drops or 
globules. The forging properties were not adversely 
affected by the addition of manganese sulphide, 
which behaved similarly to iron phosphate. The 
action of iron sulphide in steel is very similar to that 
of nickel sulphide in nickel, as shown by Masing and 
Koch (Wiss. Veréff, Siemens-Konz. 5 (1926-27), 
pages 170-74). 

Although the rods, after treatment, are described 
as difficult to distinguish from steel rods, this can only 
apply to their appearance. The method of prepara- 
tion used by the authors has, as regards intimacy of 
mixing, advantages over that employed by Stead 
(who introduced oxides, &c., into holes drilled in 
steel bars (Journ., Iron and Steel Inst., XCVII. 
(1918), page 287). It is evident, however, from the 
improvement of the mechanical properties produced 
by further working and rolling that the samples can 
only be compared with intermediate products and 
not with finished steel samples. It is also highly 
probable, owing to reaction during heating and com- 
pression, that the percentages of the various additions 
may be considerably reduced during the process, as 
was noted in the case of iron oxide additions. 








Sub-Structures in Ferrite. 
By W. D. JONES, B.Eng., Ph.D. (Liverpool). 


A PAPER on this subject by F. 8. Tritton, entitled 
‘Some Unusual Microstructures of Iron,” appeared 
in this journal in 1927 (Vol. 3, pp. 88-90). Since 
then considerable advance has been made in the 
knowledge of the subject, and a review of recent 
published work may be interesting. A study of three 
recently published papers suggests that no less than 
five ferrite sub-structures have been discussed and 
that there has been, unfortunately, no mutual agree- 
ment concerning nomenclature. Such a state of 
affairs must soon lead to general confusion. There 
are already indications of investigators being led into 
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contradictions for no other reason than a misuse of 
words, and an attempt will, therefore, be made to 
put forward more suitable and precise definitions. 

A survey of the subject was first made by H. 8. 
Rawdon and T. Berglund in a paper! which appears 
to have stimulated most of the subsequent work. 
They distinguished three secondary structures of 
Ferrite :— 

(i.) A delta network in cast material. 

(ii.) A gamma network in worked material which 
has been heated to a temperature considerably 
above the A c, transformation, and 

(iii.) An alpha structure, the conditions of forma- 
tion of which were not completely elucidated. 


The delta network has not been discussed to any 
extent since the publication of this paper, and there 
exists, therefore, no possible misapprehension. In 
steels it takes the form of a network of straight 
lines considerably larger than the normal ferrite 
boundary network. On etching it suggests inclusions, 
and it appears to be generally agreed that it is an 
effect of impurities insoluble in liquid iron, localised 
at the boundaries of the 8 iron as it freezes. 

Concerning the y network there has been very 
considerable subsequent confusion, but the following 
is the description given by Rawdon and Berglund :- 


(i.) It is a network which is considerably larger 
than the normal ferrite boundary network, although 
not generally so large as the 8 pattern. ; 

(ii.) The boundaries of the network are never 
sharply defined, but nevertheless, it would not be 
possible to suggest any resemblance to coring 
since the structure is so much larger than the ferrite 
crystals. 

(iii.) The network seems to suggest twinning. 

(iv.) The structure is completely removed by 
normalising at 820 deg. Cent. 

(v.) The appearance of the network suggests a 
relation with gamma iron. The network may 
indicate the original crystal boundaries of the 
austenite, although this possibility has by no means 
been demonstrated conclusively. The name y 
network is obviously derived from this association. 


The « network or veining of Rawdon and Berglund 
consists of branching lines situated within the 
individual ferrite grains and thus suggests sub- 
crystals. On etching it shows an appearance similar 
to that of the normal ferrite boundaries, although 
generally requiring prolonged+reatment. It is always 
sharply defined and does not suggest coring. All 
these structures are revealed by normal methods 
of etching, but prolonged treatment with picric 
acid, particularly in conjunction with nitric acid, is 
especially favourable for the « veining. 

In a paper on “ The Sub-crystalline Structure of 
Ferrite,” by Bannister and Jones,? three structures 
were distinguished, as Types I., II. and III. Type I. 
these authors associate with the phosphorus content 
of the metal. It has been found in mild steel, but 
it is more commonly seen in wrought iron where it 
is often prolific. It takes the form of coring of the 
ferrite crystals and deep etching leaves the surface 
of the grains deeply furrowed. The boundaries 
of the structure are always very vague and the coring 
cells are usually considerably smaller than the ferrite 
crystals, unless the latter are also small, when approxi- 





1U.8. Bureau of Standards, 1928, Scientific Paper No. 571, 
pages 649-717. 

2 Journal of the Iron and Steel Institute, 1931, No. L., 
pages 395-409. ; 
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mate equality in size may be expected. The coring 
is never. larger than the ferrite boundaries, and, 
hence, there can be no doubt that there is no 
connection with the y structure of Rawdon and 
Berglund, a fact which is emphasised when it is 
remembered that the y network is removed by 
normalising at 820 deg. Cent., whereas the Type I. 
structure requires annealing for five hours at 820 
deg. Cent. to effect complete removal. The only 
previous references to this structure are by J. H. 
Whiteley in a paper on “ The Distribution of Phos- 
phorus in Steel between the Points Ac, and Ac,” * 
where he mentions a “ reticulated structure,’ and 
by A. Kroll.4 The best etching agent is alcoholic 
nitric acid, and the etching time should be prolonged. 
The cupric phosphorus etching solution of Dr. Stead 
is also effective. 

The Type II. structure of Bannister and Jones is 
the normal a veining of Rawdon and Berglund, 
Tritton, and others. The authors point out the very 
contradictory evidence accumulated concerning the 
formation of the « veining. It is said to be formed 
‘‘ by heating several times to 1050 deg. Cent., by 
fusing electrolytic iron, by heating iron and steel 
above the a-y transformation, and also by heating 
above the Ac, point. On the other hand, there is 
evidence that it is eliminated by several annealings 
above Acs, or by heating to 900 deg. Cent.; also it 
is stated that annealing does not remove it. Further, 
there is evidence that it is unaffected by heating to 
850 deg. Cent., and that it possibly starts at inclu- 
sions.”’. They show that annealing of small samples 
for five hours in air or hydrogen will reveal the struc- 
ture in specimens where it did not previously exist. 

The Type III. structure is revealed only by high 
magnifications after long continued etching with 
weak solutions (0-5 per cent. nitric acid in alcohol). 
It appears to consist of linear agglomerations of 
inclusions which, under lower magnifications, resemble 
a veining. The suggestion is made that « veining 
is, in fact, due to inclusions and not to sub-crystals 
of varying orientation, as suggested by Rawdon 
and Berglund (loc. cit.), and by Tritton (loc. cit.) also®. 
The Type III. structure is represented as a modifica- 
tion of the Type II. structure, or « veining, revealed 
by higher magnifications and special methods of 
etching. / 

In a paper on “ The Hardness of Vacuum Annealed 
Crystals of Iron,’’* O’Neill referred to the « veining 
of ferrite and expressed the opinion, although the 
evidence was not strong, that this veining appeared 
to be associated with some kind of oxide con- 
tamination. 

The subject of « veining has recently been taken 
up by L. Northcott in a paper on “ Veining or 
Sub-boundary Structures.”’? This writer refers to : 

(i.) The 8 network in cast material caused by 

impurities in molten iron becoming localised at 6 

boundaries. 

(ii.) A y network found in iron heated above the 

Ac, point. 

(iii.) An « network, but meaning in this case the 
normal ferrite boundaries. 





3 Journal of the Iron and Steel Institute, 1920, No. KE, 
pages 359-382. 


4 Journal of the Iron and Steel Institute, 1910, No. L., 
page 304. 

5 Nature, 1927, 120, page 227. 

6 Journal of the Iron and Steel Institute, 1929, No. IL., 


pages 207-233. 
7 Journal of the Iron and Steel Institute, 1932, No. 
yet printed). 


(not 
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(iv.) An « veining occurring within the individual 
alpha grains—the « veining of Rawdon and 
Berglund, and of Tritton, and the Type II. of 
Bannister and Jones. Structures (i.) and (ii.) 
are obviously references to the work of Rawdon 
and Berglund. Northcott states, however, that the 
y network is considered to be due to impurities 
soluble to a greater degree in gamma than in 
alpha iron. It is difficult to see how such a state- 
ment can be made, there being very little evidence 
on the point. It is possible that a certain confusion 
has arisen with the Type I. structure of Bannister 
and Jones and the “reticulated structure” of 
Whiteley. 

Concerning the « veining, Northcott appears to 
have gone a long way to elucidating the whole 
phenomenon, and has explained the previous con- 
flicting evidence. He demonstrates that « veining 
can be removed either : 

(i.) By quenching in water from above the A; 
point, a procedure which Bannister and Jones 
proved to be effective in respect of their Type III. 
structure, or i 

(ii.) By very long annealing in hydrogen at 
temperatures in the neighbourhood of 900 deg. 
Cent. or higher. 

He suggests that the first effect of annealing in 
hydrogen is to decarburise the iron, a treatment 
which will accentuate the sharpness of the « veining 
on etching or even develop it in steels in which 
previously it did not appear. Hydrogen annealing 
for a much longer period, however, removes the vein- 
ing completely, although, perhaps, only in surface 
layers. Veining was induced in iron by heating in 
contact with a source of oxygen. From this evidence 
he considers « veining to be due to oxide inclusions 
in iron. This is, on the whole, a satisfactory conclu- 
sion, and one which will explain all the conflicting 
data of previous workers. It now only remains 
to explain the mechanism by which the inclusions 
are shaped into veining. Neither Northcott nor 
Bannister and Jones advance any theories on this 
point, and the earlier speculations of Tritton and 
Rawdon and Berglund are not compatible with an 
oxide inclusion theory. 

Turning now to the phosphorus structure of 
wrought irons, there has recently appeared a paper 
by R. H. Heyer, entitled ‘‘ Gamma-alpha Transfotma- 
tion in Wrought Iron.’* Unfortunately, there is 
some slight confusion on the part of this writer with 
regard to nomenclature. There is no discussion and 
no conclusion on « veining, with the exception that 
this veming was observed in Aston-process wrought 
iron, particularly after slow cooling through the 
transformation range. The main portion of this 
author’s work relates to the phosphorus structure 
in wrought iron, described by Bannister and Jones 
as Type I. Heyer uses the term “ special structure ”’ 
in this connection, but appears uncertain whether 
it should be called a gamma network or a phantom 
structure. He states in his conclusions that the “‘ y 
phantom network ” has been confirmed in pure and 
wrought iron, and was observed to contain visible 
inclusions. In contradiction, in the opening para- 
graphs, he refers to the « veining as a phantom 
structure, and states that the name was first applied 
in this manner by Pulsifer. This appears to indicate 
a certain confusion between the « veining, the y 
network, and the phosphorus structure, together with 
a loose application of the word “ phantom.”’ 


ees r 


® Metals and Alloys, 1932, Vol. 3, pages 226-231. 
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In respect to the phosphorus structure, Heyer 
shows that the transformation range is broader in 
wrought iron than in purer irons, and points out 
that this is probably due to the effect of impurities, 
notably phosphorus, raising the Ac, point. As a 
result, if a specimen of wrought iron is maintained 
at a temperature slightly above 900 deg. Cent., 
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simultaneously in the region of the saw cut, and a 


phosphorus coring structure remains (Fig. 4 and 
Fig. 5, magnification 180 diameters). These two 


structures should be compared with Figs. 6 and 7 
(180 diameters), showing naturally occurring phos- 
phorus coring in wrought iron (phosphorus 0-19 
per cent.). 


There can be no doubt of their similarity. 





Fic. 1 


then gamma and alpha portions will co-exist simul- 
taneously, and there will be diffusion of phosphorus 
from gamma to alpha iron as previously demon- 
strated by Whiteley (loc. cit). Quenching from this 
temperature will maintain the boundary lines between 
these areas, giving rise to the “‘ special structure.” 
Heyer does not indicate, however, why this struc- 
ture can be produced at much lower temperatures. 
It is not necessary to raise the Ac, point by phos- 
phorus ; surely gamma and alpha iron can be obtained 
readily enough by a slight carbon content. If, for 
example, a steel is taken containing 0-15 per cent. 
carbon, and 0-035 per cent. phosphorus, and is 
annealed for three hours at 800 deg. Cent., then at 
the temperature of annealing gamma and alpha 
grains will exist in contiguity, and phosphorus will 
diffuse from the gamma to the alpha iron. Air 
cooling will maintain this distribution and etching 
with Stead’s reagent will show copper deposited 
on the one-time gamma areas (Fig. 1, magnification 
1000 diameters). Normal, but rather deep, etching 
with alcoholic nitric acid will reveal a sharply defined 
superimposed pattern indicating the boundaries 
of the two areas (Fig. 2, magnification 500 diameters). 
(Air cooling suffices for the production of a sharp 
boundary and quenching is unnecessary.) Slightly 
slower cooling and very prolonged etching will cause 
the structure to lose its sharpness, and it will then 
take on the appearance of coring (Fig. 3 magnification 
180 diameters). If it be possible to induce crystal 
growth in the ferrite, this phosphorus coring will 
remain in the large ferrite crystals produced, provided 
insufficient time has been allowed to permit of 
re-diffusion. This can be demonstrated easily enough. 
A saw cut is made in a small specimen of steel (carbon 
0-15 per cent., phosphorus 0-098 per cent.), which 
is then annealed at 800 deg. Cent. for three hours. 
Diffusion, decarburisation, and crystal growth occur 
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In the manufacture of wrought iron these necessary 
conditions nearly always occur, and simultaneous 
crystal growth and diffusion of phosphorus and other 
impurities takes place in the range 750 deg. to 950 deg. 
Cent., thus producing this very familiar structure. 
Concerning the choice of names for these various 
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structures, it would be desirable to use the word 
“phantom ’’ only in a connection in which the 
structure actually suggests that particular appearance 
e.g., for the y network of Rawdon and Berglund, 
and for the phosphorus coring just discussed. To 
apply it to the « veining seems quite incorrect. 
In the past the word has been used in different places 
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to describe almost all the sub-structures of iron and 
steel, and it would, perhaps, now be advisable 
to dispense with it altogether, although the word, 
being attractive, it will not go without some effort. 
The titles 3 network and y network might be retained 
strictly in. the sense first used by Rawdon and 





Figs. 4 To 7—(Figs. 6 and 7 see the Journal of the Iron and Steel Institute, 1931, No. 


Berglund, unless at some future time it should be 
demonstrated that these structures have no connec- 
tion with the § and y transformations. The Dapuwrk 
tion « veining, too, might be retained, and can safely 
be used to include the Type ITI. structure of Bannister 
and Jones. A distinction must, however, be main- 
tained between the 77 network and the phosphorus 
coring discussed above. The latter is, perhaps, best 
described as the “diffusion structure,” or the 
‘‘ phosphorus diffusion structure ’’ of wrought irons. 
To call it coring is not precisely correct, since, although 
it may suggest that appearance, it is not of the true 
nature of coring. Whether the word network or 
veining is to be employed, is a difficult question, 
since a structure might be at different times larger 
or smaller than the ferrite boundaries. In general, 
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however, if larger, the word network is suitable, 
and if smaller, then veining is more applicable. 

It must be mentioned that structures similar to 
those discussed have been noted in many non-ferrous 
metals and alloys, but in these cases other descrip- 
tions must be found, and it would be better if they 


1, page 400, Figs. 1 and 6.) 


were not referred to by names associated with the 
allotropic modifications of iron. 








Arsenic in Lead-Base Bearing 
Metals. 


In the search for metals other than tin and 
antimony to harden lead for use in bearings, attention 
has been concentrated chiefly on calcium, sodium, 
and barium, “ Bahnmetall’’ being probably the 
best-known European product of this type. During 
recent years, however, there has been a renewal 
of interest in the possibility of using arsenic for this 
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purpose, and a considerable amount of experimental 
work has been carried out, especially in America. 
In Metals and Alloys of July, 1932, Grant, of the 
Chicago, Milwaukee, St. Paul and Pacific Railroad 
Company, summarised the conclusions of a number 
of investigators. It was claimed that arsenic refined 
the grain, assisted in preventing segregation and 





characteristic spherical formation observed in the 
microstructure of these alloys is found to persist 
in the quaternary system lead-tin-antimony-arsenic. 
The crystals of tin-antimony and copper-antimony 
compounds lose their normal respective cubic and 
needle-like forms, and become spherical, while: in 
tin-free alloys the first additions of arsenic enter into 











TaB_e I. 
Brinell Compress. | Impact strength. 
Alloy. Antimony, Tin, Arsenic, Lead, hardness, strength, } —— 
percent. | percent.| percent. {| percent. | 10/500/30. kg./cm.®. | No. of Per cent. redn. 
| | blows. in height. 
(a) 1 11 9 - 80 21 639 6 | 33 
2 0-2 79-8 22 740 6 26-9 
3 0-4 79-6 22/23 676 7 33-5 
+ 0-6 79-4 23 717 7 35 
5 0-8 79-2 24 730 8 36-6 
6 1-0 79 24 677 6 29 
7 1-5 78-5 25 817 4 19 
8 2-0 78 25 879 3 17 
(6) 9 15 5 80 21 715 6 29-6 
10 0-2 79-8 23 715 7 31-3 
ll 0-4 79-6 24/25 867 8 35-5 
12 0-6 79-4 25 665 8 33-3 
13 0-8 79-2 25 767 8 35 
14 1-0 79 26 716 5 23 
15 1-5 78-5 29 1005 3 16 
16 2-0 78 30/31 1005 2 10 
increased the hardness of lead-base babbitts, but solid solution in the antimony crystals, rendering 


Grant found that it interfered with the adhesion of 
the white metal lining to the backing, and on the 
whole he would view arsenic with suspicion in this 
type of white metal if it were present in amounts 
exceeding about 0-25 per cent. Grant also quoted 


them also spherical. On further increasing the 
arsenic content the compound As,Sb appears. 

As regards their comparative efficacy in increasing 
the Brinell hardness of pure tin and pure lead there 
is found to be little difference between arsenic and 


TABLE Lf. 


| 
| | Impact strength. 
: Phos- | Brinell Compress. -—____ —_____—_ 
Alloy. Antimony, Tin, | Copper, | phorus, Nickel,| Arsenic, | Lead, hardness, strength, Blows | Redn.,| Redn. 
No. %. %. | %- %. %. %. %. 10/500/30. kg./em.? before in ht., 
| cracking. %. %. 
| No. 
7 12-5 | 7-5 2 0-2 | Bal. 30 ee aa See eee 22-2 
Is. 12-5 S| - 2:3 0-2 fe 33/34 | ~=—-1190 1 | 80 5 
} | | 
19 .. 22 eer 24 714 3 17-3 
20 . 22 wea i. 28 855 2 | 38 11-2 
| 
21 22 4 | 4-5 j 32 991 1 } 6-4 
33 22 4 |} 4-5 Gea 34/35 1004 1 | 0 5 
| | 
23. 22 4 0-5 0-1 2 32 816 eae 16 
24 . 22 4 0-5 0-1 2 0-2 33 947 2 | 33 10-8 
25. 22 4 | 0-5 0-1 2 0-5 34/35 | 1017 2 | 33 14-3 
26 22 2 23/24 | 765 | 4 24-3 
27 22 2 | 2 30 866 3 | 25 17-2 
| : 
ee 17 | O04) 2 | is/19 | 588 6224 32 
29... 17 | 0-1 east et 27 729 4 t38 ef 24 
| | 
eee 17 ieee 0-1 2-2 31/32 822 aed 17-2 
on. 17 7 0-1 2 2 34 980 2 | 50 10-9 


unconfirmed reports that high arsenic babbitts were 
lacking in toughness. 

A further contribution to the information available 
on this question appears in Zeitschrift fiir Meiallkunde 
of December, 1932. Reference is made to the investi- 
gation of Stead and Spencer* on the ternary system 
tin-antimony-arsenic, and it is stated that the 





* Journal, Institute of Metals, 1919, 2, Vol. XXII., page 127. 








antimony ; for instance, 4 per cent. of arsenic raises 
the hardness of lead from 5 to 11, while 5 per cent. 
of antimony gives a value of 13. It would be interest- 
ing to have the corresponding data for a lead-tin- 
antimony alloy, giving a comparison between the 
effects of increasing the antimony content by 1 per 
cent., and of introducing 1 per cent. of arsenic. 
Table I. shows the results on the hardness, com- 
pressive strength and resistance to repeated impact 
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produced by increasing additions of arsenic to two 
lead-base, copper-free white metals. The compressive 
strength is expressed as the pressure required to 
reduce the height of a cylinder (of unstated dimen- 
sions) by 2 per cent., while the strength under 
repeated impact is indicated by the number of blows, 
of 74 em. kilos./em.* which first cause cracking, 
the percentage reduction in height also being recorded. 

From these results it appears that additions of 
arsenic cause a progressive increase in the hardness 
and the compressive strength, but the impact pro- 
perties are improved only by additions up to 0-8 per 
cent., after which the resistance to blows falls rapidly. 
In the two alloys considered, therefore, 0-8 per cent. 
must be regarded as the practical upper limit for 
arsenic content. 

Table II. shows the effect of arsenic on a further 
series of lead-base white metals. From the point 
of view of British practice, however, five of the seven 
alloys in this group are abnormal in containing 
nickel and phosphorus, either together or separately. 
Nevertheless, arsenic in amounts up to 2 per cent. 
has the same general effect in all the examples given, 
the Brinell hardness and compressive strength being 
increased, while the resistance to impact and the 
ductility under impact are reduced. In the case 
of alloy No. 23, in which the effect of amounts of 
arsenic less than 2 per cent. was investigated, even 
0-2 per cent. produces a serious deterioration in 
the impact properties. The action of arsenic in 
raising the hardness is most marked in the white 
metals which contain no tin, and the fall in impact 
strength is distinctly greater in the alloys richest in tin. 

It is concluded that the range of application of 
arsenic-bearing lead-base white metals falls into two 
fields. Those containing over 1 per cent. of arsenic 
are suitable, on account of their high hardness and 
compressive strength, for bearings carrying heavy 
loads, but running smoothly and not exposed to 
shocks. In this group the presence of the compound 
SbSn in considerable proportions is not necessarily 
objectionable. When the arsenic content is below 
1 per cent., the improvement in hardness and com- 
pressive strength is not so pronounced, but the 
superior performance under impact makes the alloys 
more suitable for use in bearings where some irregu- 
larity and sudden variation of loading was to be antici- 
pated. The “toughness”? of these low-arsenic 
white metals, which constitutes their chief claim to 
consideration, is adversely affected by the presence 
of SbSn; the concentration of this constituent 
should, therefore, be kept low by maintaining the 
tin content at a minimum value. 








Bolts and Nuts at High 
Temperatures. 
By ALLAN C. MacNEISH. 


THE problem of bolts, studs, and nuts in high- 
temperature steam engineering is so important that 
it acts as a limiting factor in the application of high 
temperatures, so that the higher thermal efficiency 
which could otherwise, be obtained is lost. Steel 
intended for these uses has been studied and tested 
in many places in regard to chemical composition 
and mechanical properties, but the results of these 
tests are not always borne out by satisfactory 
behaviour in practice, for reasons which will now be 
explained. Bolts and nuts made of steels which 
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appear to be satisfactory under tests still fail in 
practice, and thus create a serious economic problem, 
because the deficiency of a bolt or nut entails serious 
expense in repair, and if failure occurs at a vital 
spot, necessitating the entire shutting down of the 
unit, incalculable expense may be incurred. While 
in land units such troubles do not occur so frequently, 
the writer has experienced them repeatedly in marine 
work, and he wishes to draw the attention of engi- 
neers and designers to them. 

In high-temperature marine work, pipe joints are 
generally made with raised flanges, as shown in Fig. 1. 
Between the machined—not scraped—faces of the 
flanges a gasket is fitted, made of some material 
capable of resisting the high temperature. In fitting 
the bolts in such flanges, where the contact faces are 
so short, much damage can be done through bad 
workmanship. If the pipe is in a horizontal position, 
and the hangers are not all fitted properly, there may 
be a very slight droop on the pipe line. This will 
mean that the upper bolts will have to take up some 
of the weight of the pipe, but in any case it is possible 
to tighten one bolt so as to pull against that dia- 
metrically opposite to it. What this may mean is 
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interesting. A 12-stone fitter, pulling with all his 
weight on the end of a 20in. spanner in tightening up 
a }in. bolt may produce in the bolt a maximum tension 
of 14,260 Ib., and this may set up stresses far beyond 
those allowed for in the design. The result may be 
definite signs of failure under the prolonged action of 
superheated steam. 

A good practical example of the difficulties which 
occur in piping is shown in Fig. 2. This shows an 
ordinary boiler of the *‘ B. and W.” type, with the 
superheated steam connection coming from the side. 
(This connection is not often seen at the side, but 
where there is insufficient room on top, there is no 
alternative.) We see that the pipe is fixed at point 
A where it is connected to the boiler and superheater, 
at B where it is fixed to the bulkhead, at C where it 
is fitted to a connecting line from a contributory 
boiler (if there is one), and again at D (not shown) 
where it is fitted to the engine. The point B may be 
regarded as fixed, since its movements due either to 
expansion or ship vibration are so small that they 
need not be considered. At point A, however, there 
will be movement, owing to the expansion of the 
boiler when it is heated. This expansion may be 
taken up in the pipe line, but it will cause a loosening 
of the pipe hanger E, which is itself rigidly held from 
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a fixed beam above. This means that the weight of 
the pipe, valves, and fittings will come on to the 
vertical joint at A (see F in Fig. 3). Further, if the 
provision for pipe expansion is not very sound— 
which in many cases it is not—there will be an upward 
pressure at point B. When there is a battery of 
boilers coupled together in twos, further damage 
can be caused at C when one boiler is shut down 
while the other is in full work. A similar difficulty 
arises in the engine-room. The engine will rise with 
increase of temperature and thereby throw a stress 
on the bulkhead joint, and, possibly, also on any 
cut-off line of piping to auxiliary machines. 

The bulkhead joint is most commonly the scene 
of trouble. It has many connections and is in a 
crowded state, owing to the vicinity of the throttle, 
the main stop valve and auxiliary valves and lines. 
The principal cause of damage arises from the lack of 
adequate provision for expansion of the pipes. 
This is a common fault and could probably be cured 
by providing a double-expansion joint on the line, 
but there is not always suitable and sufficient space 
for this purpose. The exceptionally high temperature 
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in the line of pipes and their rigidity presents an 
exceptional problem. This point, however, is best 
settled by carefully analysing the problem before 
the preliminary designs are passed, thereby saving 
much in the economical working of the unit. 

The difficulty of carrying out a repair at either 
point A or B is illustrated in Fig. 3, which relates to 
the place where the pipe enters the boiler. The 
distance of the face F from the boiler casing is just 
enough to allow of the free entry of a bolt from the 
boiler side of the face. This means that the nuts 
have to be tightened up on the valve side. The 
valve is usually designed small enough not to allow 
much more than a nut on a bolt. This leaves the 
whole thing very compact and close to the boiler side 
—an arrangement which may be necessary owing to 
the close proximity of another boiler. This, however, 
could be obviated in the original design. This com- 
pactness is considered good design, but in practice 
it leaves much to be desired. When a breakdown 
occurs at the point F, which is not uncommon at 
sea, the engineer is forced to work in close proximity 
to the boiler, which is radiating at a high tempera- 
ture. The boiler will, naturally, have to be shut 
down, but the heat remains for some time. The 


engineer must start his repair at once and work in 
‘the high temperature. That is probably natural 
to @ certain extent, but it is very unsatisfactory 
when he finds that all the nuts have seized or prac- 








tically become welded upon the bolts, and this is a 
very common occurrence. The nuts have to be 
chipped off or burnt off with the oxy-acetylene torch, 
and the former is very trying, difficult, and costly 
in the very restricted space. 

In actual experience of this work, the writer has 
noticed that in eight joints which “ blew ” in succes- 
sion, every one had its bolts and nuts welded so that 
they had to be chipped off. The cost of such work is 
high, not only in actual labour, but also in retarding 
the normal progress of the ship. In one of these 
cases it took four men, working in relays of two, 
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four hours to re-make a joint such as that shown 
at F. The boiler was therefore closed for a still 
longer period—‘ between peaks ’—and the relative 
damage to progress further increased. A series of 
such breakdowns would therefore cause inestimable 
trouble and cost. 

On this subject there are two outstanding points 
which require attention. We require a steel for bolts 
and nuts that will not seize or ‘‘ weld’ under the 
conditions of high-temperature steam piping, and 


one which will retain its high qualities indefinitely. 


If this cannot be fully and satisfactorily attained, it 
will be necessary to arrange the design and lay-out 
of piping so as to allow of facile fitting and repair, 
even at the expense of that compactness which is 
often called ‘‘ good design.” 








Phase Transformations. 

OnE of the most interesting problems which 
confront metallographers is the study of the separa- 
tion of two phases in the solid state. Many technical 
processes in the production of steels and light alloys 
depend on the accurate control of reactions which 
consist of the decomposition of a homogeneous phase 
into two phases of different composition. The pro- 
perties of the product depend on the speed at which 
the reaction is allowed to occur and the extent to 
which it proceeds. Microscopically, such reactions 
in their early stages exhibit characteristic acicular, 
lamellar, or dendritic structures which suggest that 
the separation of the new phase is controlled by the 
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crystal structure of the matrix, and takes place along 
well-defined crystallographic planes. X-ray investi- 
gation of certain cases has justified these inferences, 
and has shown which planes of the matrix are opera- 
tive in controlling the separation of the new phase 
Some results of this type of investigation have been 
summarised by Weerts,* who deals specifically with 
the 8 phases of the copper-zinc and silver-zinc 
systems. The relevant parts of the equilibrium 
diagrams are shown in Fig. 1, from which it will be 
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Fic. 1—EQUILIBRIUM DIAGRAMS OF CUZN AND AGZN 


seen that these 6 phases exist at elevated tempera- 
tures and undergo transformations on cooling. 

To take first the copper-zinc alloys. The 8 phase 
is a body-centred cubic structure with two atoms in 
the cell and transforms at about 450 deg. Cent. to a 
8’ phase, which also has this structure. The hypo- 
thesis that this transformation is from a random 
to a regular distribution of copper and zinc atoms 
at the points of the lattice is supported by analogy 
with the copper-gold alloy AuCug,, and the # phases 
of the gold-zine and silver-zine systems. In these 
cases, owing to the large difference in reflecting powers 
of the atoms, the lines of the X-ray spectra corre- 
sponding to the existence of the hyper-structure of 
the caesium chloride type have been detected in 
quenched alloys. The approximate equality of 
reflecting power of copper and zinc atoms renders the 
direct observation of the hyper-structure lines diffi- 
cult in the case of 8 brass. For the present purpose 
the exact nature of the 8 to $’ transformation is 
immaterial, as we are concerned with a study of the 
separation of the « phase from the 8. An alloy of 
composition about 40 per cent. zinc exists at a tem- 
perature of 800 deg. Cent. as a homogeneous phase 6, 
and single crystals of suitable size for X-ray examina- 
tion can be obtained. The body-centred structure 
is preserved by quenching, so that the X-ray spectrum 
of an alloy of this composition quenched from 800 deg. 
Cent. shows the diffraction pattern characteristic 
of the body-centred cube. If the crystal is now 





* Zeitschrift fur Metallkunde, Vol. 24, page 265, 1932. 





annealed at a lower temperature a reaction occurs 
in which the $8 phase breaks up into two phases, 
a+. The « phase has the face-centred cubic struc- 
ture of copper enlarged from 3-608 A° to about 
3-69 A° by the presence of zinc in solution. Photo- 
micrographs show the appearance of the new phase 
after 15 minutes’ annealing at 250 deg. Cent., while 
after 5 minutes at 280 deg. or 350 deg. Cent. a large 
amount of « is present. The initial separation in the 
photograph reproduced by Weerts takes place in 
well-marked directions in the matrix of 8. One 
very interesting point is that the transformation is 
crystallographically reversible. If the specimen is 
reheated to 800 deg. Cent., a single crystal of £ is 
obtained by quenching, and the process can be 
repeated several times. The X-ray spectra of the 
specimen in which « is present shows the diffraction 
pattern of this phase superimposed on that of the 
original 8 crystal. The important fact is that the 
crystals of the new phase are not oriented at random, 
but have a definite relation to the matrix of 8 brass. 
An exhaustive X-ray analysis of the relative orienta- 
tion of the two phases shows that in the change from 
8 to a one of the six most thickly packed planes (110) 
of the 8 phase is parallel to one of the four most 
thickly packed (111) planes of the a phase, while a 
pair of most thickly packed directions [111] of the 
8 lattice and [110] of the « lattice are parallel to one 
another. Fig. 24 shows on the left-hand side the 
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theoretical distribution of (111) planes of the « lattice 
calculated from the assumption that the relative 
orientations are as stated above, the plane of pro- 
jection being (001) of the @ lattice. The right-hand 
side of the same figure shows the observed distribu- 
tion. In Fig. 2B the same data are given for the 
(100) planes of the « lattice. It will be seen that in 
both cases the observed distribution of points on the 
projection agrees closely with that calculated from 
the assumed orientation of the two crystals. 

The final orientation of the two phases being thus 
determined, it becomes possible to postulate a mechan- 
ism of transformation. The suggested mechanism 
consists of two shears as illustrated in Fig. 3. Fig. 3a 
shows part of the body-centred 6 lattice in elevation 
and plan. The base of the prism is the (110) plane, 
and consists of a rhomb of angle 109° 28’, i.e., 
cos~! (— 1/3), the angle between the directions [111] 
and [111]. The side of the rhomb is 2-54 A°, the 
closest distance of approach of atoms in a body- 
centred cube of side 2-94 A°. The first shear is 
parallel to the plane (110) and in the direction [110], 
as shown in Fig. 3B. Its magnitude is 1/3, and it 
brings the (110) plane originally the third from the 
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base into a position such that the points in it now lie 
vertically above the points of the base instead of 
above the centre of the rhomb. This new prism is 
now deformed by a shear, so that the angle of the 
rhomb changes from 109° 28’ to 120°, as shown in 
Fig. 3c.. The indices in this figure refer to the « 
lattice, into which the 8 lattice has been trans- 
formed. It will be seen from the figure that [110] 
becomes [111] « and [111] 8 becomes [110] «. The 
second deformation is accompanied by a small altera- 
tion of the dimensions of the figure, the case illus- 
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trated in Fig. 3 referring to that in which there is no 
volume change. 

The transformation considered above—a_ body- 
centred cubic structure changing to a face-centred 
cubic structure—is of particular interest because 
these are the two structure types in which iron exists. 
The transformation of most importance in the study 
of steels is, however, the converse case, face-centred 
y iron to body-centred « iron. Nevertheless, there 
can be little doubt that this study of the brasses has 
thrown considerable light on the formation of marten- 
sitic structures. 

In the case of the silver-zinc alloys the ® phase 
stable at elevated temperature transforms (Fig. 1) 
to the ~ phase—a complex hexagonal structure. 
It is found that the basal plane of this lattice lies 
parallel to a (111) plane of the body-centred cubic 
lattice, and that a prism face (1010) lies parallel to 
a (110) plane. In this case also the change 8 to é 
can be carried out and the single crystal specimen 
can be restored to its original state by reheating at a 
higher temperature. Alloys somewhat richer in 
zine yield on suitable heat treatment mixtures of 
the @ and y phases. The y phase is a cubic structure 
with fifty-two atoms in the unit, the side of the cube 
being approximately three times that of the small 
cubic B unit. The y phase separates from the 8 in 
such a way that the cubic axes of the two phases are 
parallel to each other. 

The changes of hardness and electrical resistivity 
which accompany the separation of a second phase 
appear to be different in the cases of the copper-zine 
and silver-zinc alloys. During the separation of 
« brass from # brass, the hardness and resistivity 
increase to a maximum and then diminish as the 
period of annealing is prolonged. This is similar to 
the behaviour of duralumin and other hardenable 
alloys. In the case of the silver-zine alloys of com- 
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position about 50 per cent. zinc when heat treated 


the hardness and resistivity increase rapidly to a 
final value which is not altered by further heat 
treatment. The initial stages of growth of the 
separating phase are not accompanied by any strains 
in the matrix, such as are supposed to take place in 
the case of ageing. The two cases are not quite com- 
parable, however, because when f brass changes to 
B-+a the separating phase « has not the same com- 
position as the matrix, so that the geometrical change 
of lattice must be accompanied by diffusion to effect 
this change of composition. In the case of the silver- 
zine alloys of 50 per cent. zinc composition during 
the transformation 8 to — no change of composition 
takes place. Weerts does not mention this charac- 
teristic difference of the two cases, and suggests that 
there are two different types of transformation in 
alloys. It seems, however, that further work would 
be necessary to establish his view. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


FATIGUE RESEARCH IN AMERICA. 


Sm,—In the October issue of THE METALLURGIST in 
the discussion the 1932 report of the American Society 
for Testing Materials Research Committee on Fatigue 
of Metals, occurs the following statement :— 


‘* In discussing the term ‘ fatigue,’ however, a state- 

ment is made that would meet with severe criticism 
from many serious students of the subject, namely, 
that ‘the phenomenon of fatigue has not taken place 
unless spreading fracture has started, even though 
the start be sub-microscopic.’ Surely the fundamental 
problem of the subject is concerned with the exact 
mechanism leading to the formation of the crack. 
To consider fatigue as associated only with the stage 
of the spreading crack indicates a somewhat regrettable 
lack of appreciation of that essential aspect of the 
problem which is of scientific interest.” 


The writer fails to see how the statement quoted from 
the A.S.T.M. report justifies the conclusion that American 
investigators show “a regrettable lack of appreciation ”” 
of phenomena which may lead to the starting of the crack. 
We regard the term “‘ fatigue ’’ as indicating that damage 
has been done, and we are certainly most intensely 
interested in phenomena which may cause such damage. 
In the paragraph of the report just previous to the one 
quoted, that interest is indicated. I know of no question 
which is of more interest to American students of fatigue 
phenomena in metals than the question ‘‘ Just how and 
when does a fatigue crack start ?’’ We realise that to 
appreciate the significance of a spreading crack we must, 
of course, study intra-crystalline slip, the phenomenon 
of “creep,” and the plastic behaviour of metals. Just 
because we have come to restrict the term “ fatigue” 
to the stage of actual damage does not imply that we are 
not interested in the other stages which may precede 
the stage of actual cracking. 

H. F. Moore, 
Chairman, A.S.T.M. Research Committee on 
Fatigue of Metals. 


Urbana, Illinois, U.S.A., 
December 29th, 1932. 














